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VOLUME  VII. 

GRAPHOPHOHE  PATMTS 

808,542  -  858,184 

Jan.  2,  1906-  June  25,  1907 

Allcen,  35.   L. 
■ 

n 

o 

**         &  DuranA 

Apstein,  7). 
Aylsworth,   *T.  ¥. it 

t 
ft 

H 

i 

Aylsworth  &  Dy«r 

810,018 
817,831 
820,165 
847,631 
855,828 
855 , 622 
837,274 
855,552 
855,553 
855,554 
855,555 
855,556 
855,557 
855,605 
855,606 
855,604 

*x 

U' 

\ Bauraan,  H.  0. 
Blake,  L.  I. 

n 
N 

Brenner  &  Steiner 
Brooherioux,  ei  al 
Br oc ius,  H.  R. 
Brown,  J.  T. 

» 

Brsen,C.  R. 

ii 

842,059 
852,646 

852,647 852,648 
852,649 
852,760 
840,967 
842,070 
828 ,836 
811,900 
813,999 
829,836 
838,297 

• 

Capps,  *.  L.  836,089 
Cheney,  G.  K.  854,801 
Chisholm,  C.  L.  814,941 
Oole,  A.  W.  829,195 
Connolly,  T.A.  &  J.  .    851,634 
Cornwall,  C.A.  839,920 
Crabh,  E.  L.  828,598 
Cruso,  J.  V.  829,848 

i.-
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Dennison,  ¥.  N. 
Desgrandohanpa,  K. 
Deyineau,  L. 
Dodd,  !).  A. 
Douglass,  L.  ?. 
Bubinski,  B. 
Durand  &  Aiken 
Dyer  &  Ayiswarth 

832,896' 
824,710  ̂  

856,038'^ 827,295-  " 
831,546-  * 817,756 

855,622- * 855,604  * 

>- 

Edison,  T.  A. 

Eells,  A.  P. 

Eifel,  Jos. 
Elfering,  J.  H. 
Emerson,  V,  H. 

» 

English,  J.  C. 
i 

831,606 
839,372 
855,562 
837,551 
848,092 

821,629 
855,761 

831,779 838,968 
828,602 
834,511 

Fernan,  W.  S. 
Fischer,  Alex 
Porsell,  P.  E. 
Fortier  et  al. 

829,066 
825,119 
832,249 

842,070 

Gardy,  L. 
Gates,  W.  H. 
Gayen  &  Hoyt 

!! 

Oaynor,  tTos. 
Gleason,  B.  T>. 

Godwin  A:  Hoffman 
Goldsmith,  B.  B. 
Gray,  J.  L. 

Greevy,  M.  J".  &  J, Groyer,  Z.  T. 

828,309 
825,045 
808,842 
808,843 
809,263 
816,90TP 
846,024 
850,883 
819,058 
340,932 
814,839 
820,642 
811,633 

llO,C$>- 

Hagen,  H.  J. 
Hammer,  J.  3P. 
Harris,  v.  >% 

« 

816,978 
836,032 
837,061 

837,927 846,411 
854,886 

854,887 is 
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Hart,  Wi. 
Haug,  Andrew 
Head,  Root. 
Hens oh,  G. 
Hilgenberg,  C. 
Hoffman  &  Godwin 
Holm,  C.  L. 
Horton,  W.  G. 

Houeer,  J".  0. Hoyt  &  Gaven n 
» 

ft 

"  Win.  H. 
"  Wra.  H, 

Johnson,  B.  R. 

it 

n 

"     H.  A. 
Joyce,  M. 

817,062  " 

838,386- " 
820,926 

825,725- 
831,344 

819,058- 
858,184 

856,873" 
811,295- 
808,842  » 808,843 

809,263- 

810,652- 828,604  ' 847 , 338 

814,786 
814,848 
828,551 

856,704 
838,505 
831,668 

ix 

v 

• 
^ 

Kelley,  L.  D. 
Kiteee,  I. 

ft     n 

Klein,  Rudolph 
Kline,  David 
Koch,  Henry 
Kra»raer  &  Shehle 
Kraus,  0. 

845,645- 833,689 
836,510 

814,053 

858,077 
849,404 

852,725^ 
850,375 

ijeMedsinaki,  P. 
Lesohbrandt,  B. 
JjitsbS,     W«      J» 

Lochmann,  P.  &  W. 

825,738- 
821,045" 841,795    " 

824,368- - 

Macdonald,   T.  H. 

Maitre,  A. 
Manwaring,   G.   A. 

« 

Marotte,  et  a.L. 
Maurer,  A. 

830,446- 
835,544 

836,646- 842,897 

825,065  ' 

811,568- 

819,072- 842,070- 845,007 

y 

+- 
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Kilans,  ,T.  H. 
Miller,  C.  ?*. 
Mills,  H.  S. 
24oblsy,  B.  H. 

Morrissey,  T.  *F, Munson,  M,  L. 

832,403* 
855,116*  * 

812,512- " 

834,629- - 

855,326*' 831,455' 

813,814  •  ' 

V 

Nehr,  W.  P. 
■ 

Noyes,  G.  W. 834,485'  " 

850,957-  ' 
836,940-  " 

Otaen,  C. 849,852 

Palmer,  32.  T. 
Panooast,  3?.  A. 
Parsons,  C.  A. 

it 
Paxton  &  Shigley 
Pederson,  ?.  0. 
Petmecky,  P. 
Pierman,  A,  N. 

Place,  H.  A. 
Possons,  M.  A. 

it 

Prescott,  J.  0. 
Pritohard,  C.  A.  (J. 
Putt,  H.  0. 

851,311'  " 
816,995- 
814,561 

817,868- 

822,485- 819,670 849,425 

829,123- l 
847,687 

831,987 ^ 
818,975  w 857,483 

847,820" 

818,119- " 
852,615 

Roinhart,  B.  L. 
Ridderhof,  C. 
Rlordan,  35.  H. 
Roberts,  H.  P. 
Robinson,  35.  M. 

ii 

Rosenfield,  W.  W. 
■ 

Rose,  0.  G. 
Ryder,  A.  H. 
Runge,  E. 

•   V.  C. 

810,981 
848,687 
834,079 
816,742 
813,670 
831,188 
831,630 
831,895 

849,086- 

842,707-  " 

840,089 •" 
831,995 
850,256 

V 

V 
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Sanders,  Jos. 834,326 

i/ 

■ 850,494 
s 

Schleicher,  J.  C. 837,585 v 

Serine,  C.  A. 

811,877' 

S 

Shanks,  F.  F. 822,024 
V 

Sheble  &  Kraemer 

852,725" 

-f 

She^e,  K.__ 
SneppyJ  Fred. 

855 ,674 

V 

V 

V 

Shigley,  C.  0. 

816,608" 

u- 

1 

841,727- 

\S 

Shigley  &  Paxton 82?,,  485 V 

*  Bhue ,  E .  F . 842,028 

IS 

Smith,  C.  A. 
831,900- 

V 

"   E.  C. 
836,470 

\s 

»   w.  c. 

857,209- 

u 

"   R.  J. 857,765 

\S 

Sellers,  E. 

832,703- 

</ 

Spurge on,  W.  C. 

839,902- 

t/ 

Steiner  &  Brenner 

840,967- 

V-  ■ 

Stilwell,  W.  L. 

856,553- 

1/ 

V- Stone,  J.  s. 854,120 

*/ 

*  Skelly,  T.  v. 854,002 

\f 

Terhune,  L.  L. 

814,891* 

y 

Thomas.  Chas. 

842,982" 

v 

N       « 842,983 \ 

Thomson,  A.  S. 840,526 
\S 

Tochon  et  al. 

842,070- 
Tyler,  W.  s. 

836,417- 

\s 

Valiquet,  L.  P. 830,689 
v 

■ 840,974 
• 

855,736- 

t^~ 

Villy,  G.  II.     Re. 
™  12,442 ( 

Wawrina,  E. 847,033 
k 

Weber,  Peter 811,010 

v'
 

t      ■ 

820,158- 

l/ 

m                M 

821,071- 

• 

Weislowits,  E. 335,338 
-Wheeler,  L.  R. 

844,338- 

V 

(Jan.   30,   1906) 
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UNITED  STATES  PATENT  OFFICE. 

WILLIAM  H.  HOYT  AND  WILLIAM  J.  GAVEN,  OF  BRIDGEPORT,  CON- 
NECTICUT, ASSIGNORS  TO  THE  BURT  COMPANY,  OF  HACKENSACK, 

NEW  JERSEY,  A  CORPORATION  OF  NEW  JERSEY. 

MANUFACTURE  OF  SOUND-RECORDS. 

No.  808,842. Specification  of  Letters  Patent. 

Application  filed  June  11, 1904.    Serial  No,  212,216. 

Patented  Jan.  2,  1906. 

To  all  ivhortv  it  may  concern: 
Be  it  known  that  we,  William  H.  Hoyt 

and  William  J.  Gaven,  of  Bridgeport, 
county  of  Fairfield,  State  of  Connecticut, 

5  have  invented  a  new  and  useful  Improve- 
ment in  the  Manufacture  of  Sound-Records,, 

which  is  fully  set  forth  in  the  following  speci- 
fication. 

This  invention  has  reference  to  the  pro- 
to  duction  of  pressed  or  molded  sound-records — 

that  is  to  say,  of  sound-records  which  are 
made  by  impressing  the  undulations  corre- 

sponding to  sound-waves  upon  a  suitable 
tablet  in  the  form  of  a  disk,  cylinder,  or  other 

15  suitable  form. 
Heretofore  pressed  or  molded  records  have 

generally  been  formed  upon  tablets  of  homo- 
geneous material,  having  the  same  coefficient 

of  expansion  and   contraction  throughout 
20  their  mass.  For  this  purpose  various  ma- 

terials or  compositions  have  been  used  with 
commercially  satisfactory  results.  For  mak- 

ing cylindrical  records  compositions  of  a  wax- 
like character  have  been  most  commonly 

25  used.  For  making  disk  records  composi- 
tions of  earthy  material  compacted  under 

pressure  by  means  of  a  suitable  binder,  such 
as  shellac,  have  been  commonly  used.  These 
articles  must  have  a  mass  or  thickness  suf- 

30  ficient  to  give  them  the  strength  required  to 
withstand   the   incidents   of  handling   and 
transportation,  and  in  order  to  reduce  the 
cost  it  has  been  proposed  to  make  the  body 

/  of  the  tablet  of  a  relatively  cheap  substance 
35  (such  as_pasjteboard  or  papier-mache)  and  to 

spread  thereupon  a  surface  of  the  sound-re- 
f  cording  composition.     In  such  cases,  how- 

ever, the  inconveniences  arising  from  tab- 
lets composed  of  two  substances  differing  in 

4P  respect  of  their  coefficient  of  expansion  have 
prevented  the  lasting  or  successful  use  there- 

of. Records  have  also"  been  made  of  a  very 
thin  shell  of  celluloid,  xylonite,  and  like  ma- 

terials backed  up  by  a  thicker  shell  of  paste- 
45  board  or  the  hke  without  causing  the  adja- 

cent surfaces  of  the  two  materials  to  adhere, 
so  that  each  can  expand  and  contract  at  its 
own  natural  rate. 

The  present  invention  has  for  its  object  to 
50  reduce  the  cost  of  the  production  of  sound- 

records  without  any  injurious  effect  upon 
the  quality  of  the  surface  and  without  sacri- 

fice of  the  strength  of  the  tablet  and  without 

55 
incurring  the  objections  which  exist  in  com- 

posite tablets. 
The  invention  is  applicable  to  composi- 

tions which  are  for  all  practical  purposes 
homogeneous  throughout,  but  which  con- 

tain an  ingredient  whose  presence  is  neces- 
sary to  give  to  the  surface  the  hard  glazed  60 

finish  and  other  qualities  absolutely  indis- 
pensable for  proper  sound  reproduction. 

For  example,  in  the  compositions  of  earthy 
material  now  commonly  employed  in  the  pro- 

duction of  disk  records  an  ingredient  such  as 
shellac  is  necessary  to  give  the  proper  finish 
to  the  surface.  This  ingredient  serves  also 
as  a  binder  and  in  making  these  compositions 
(whether  for  sound-records  or  other  pur- 

poses) has  always  been  distributed  uniformly 
throughout  the  mass.  This  ingredient  will 

be  herein  termed  the  " glaze."  Specifically 
we  have  discovered  that  a  pressed  sound-rec- 

ord formed  of  earthy  material  and  contain- 
ing the  glaze  only  on  the  surface — that  is  to 

say,  in  a  relatively  small  part  of  the  entire 
thickness  of  the  tablet — the  body  of  the  tab- 

let being  formed  of  a  similar  composition 
containing  an  ordinary  binder  has  not  only 
all  the  acoustical  qualities  of  the  sound-rec- 

ords as  now  made,  but  practically  the  same 
strength  and  resistance  to  shock  and  the 
same  coefficient  of  expansion  and  contraction 
throughout  its  mass.  Inasmuch  as  the 
glaze  is  the  expensive  ingredient  in  the  com-  85 
position,  the  invention  materially  diminishes 
the  cost  of  production  of  these  articles. 

The  invention  may  be  applied  in  various 

ways.  Practically  we  have  found  the  follow- 
ing process  to  give  good  results,  and  it  consti- 

tutes the  best  way  in  which  we  have  con- 
templated applying  the  principle  of  the  said 

invention.  We  form  two  batches  of  the 

plastic  composition.  One  of  these  contains 
the  usual  ingredients  mixed  with  an  ordinary 
binder,  such  as  Manila  gum.  The  other  con- 

tains the  same  (or  like)  ingredients  with 
shellac  instead  of  Manila  gum.  The  two 
batches  are  rolled  into  sheets,  that  which  is 
to  form  the  surface  of  the  tablet  being  quite 
thin  relatively  to  the  thickness  of  the  sheet 
which  is  to  form  the  body  of  the  tablet. 
These  two  sheets  when  heated  unite  strongly 
together.  The  combined  sheet  is  used  as  in 
the  ordinary  process  of  pressing  records,  the  105 
side  containing  the  glaze  being  applied  to  the 
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15 
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matrix.  The  pressure  impresses  the  sound- 
record  upon  the  tablet  and  compacts  the  whole 
into  whal  is  practically  a  homogeneous  tab- 

let. A  great  many  plastic  compositions  of 
the  kind  referred  to  herein  are  in  common 

use,  and  the  preparation  thereof  is  well  un- 
derstood. Such  composition  may  be  formed 

of  terra  alba  ten  parts,  barytes  ten  parts,  and 
flock  fourparts,  (by  weight,)  with  Manila  gum 
for  the  ordinary  stock  and  shellac  for  the 
surface  stock.  A  suitable  pigment  may  be 
added. 

The  process  is  graphically  illustrated  in 
the  accompanying  diagram. 

The  novel  sound-record  tablet  herein  dis- 
closed is  not  claimed  in  the  present  applica- 

tion, since  such  sound-record  tablet  forms  the 
subject  of  our  application,  Serial  No.  265,325, 
filed  June  15, 1905,  which  is  a  division  of  the 
present  application. 

Having  now  fully  described  our  invention, 
what  we  claim  is — 

1.  The  process  of  making  pressed  sound- 

records  which  consists  in  forming  a  sheet  or 
tablet  of  a  layer  of  earth  material  contain-  25 
ing  a  glaze  of  hard  resisting  material  which 
softens  under  heat,  and  a  layer  of  similar 
material  containing  little  or  no  glaze,  heating 
the  two  layers  together,  and  pressing  the 
record  in  the  face  containing  the  glaze.  30 

2.  The  process  of  making  pressed  sound- 
records  which  consists  in  forming  a  sheet  of 
earthy  material  containing  shellac,  and  an- 

other sheet  of  like  material  containing  little 
or  no  shellac,  uniting  the  two  layers  by  means  35 
of  heat,  and  pressing  the  record  into  the  sur- 

face containing  the  shellac. 
In  testimony  whereof  we  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

WILLIAM  H.  HOYT . 
WILLIAM  J.  GAVEN. 

Witnesses : 
Philip  Mauro, 

W.  R.  Miller. 
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UNITED  STATES  PATENT  OFFICE. 
WILLIAM  HELM  HOYT  AND  WILLIAM  JOSEPH  GAVEN,  OF  BRIDGEPORT, 

CONNECTICUT,  ASSIGNORS  TO  THE  BURT  COMPANY,  OF  HACKENSACK, 
NEW  JERSEY,  A  CORPORATION  OF  NEW  JERSEY. 

METHOD  OF  MANUFACTURING  SOUND-RECORDS. 

No.  808,843. Specification  of  Letters  Patent. 

Application  filed  December  8,  1904.    Serial  No.  236,074. 

Patented  Jan.  2,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  we,  William  Helm 

Hoyt  and  William  Joseph  Gaven,  of 
Bridgeport,  Connecticut,  have  invented  a 

5  new  and  useful  Improvement  in  Methods  of 
Manufacturing  Sound-Records,  which  inven- 

tion is  fully  set  forth  in  the  following  specifi- 
cation. 

The  present  invention  relates  to  an  im- 
io  provement  upon  the  process  described  in  our 

application  for  patent,  Serial  No.  212,216, 
filed  June  11,  1904,  which  describes  the  pro- 

duction of  pressed  sound-records  having  the 
"glaze"   (shellec,  for  example,)  practically 

15  confined  to  the  surface  part  of  the  record. 
In  carrying  out  the  invention  as  therein  de- 

scribed we  formed  two  batches  of  the  plastic 
material,  one  containing  the  usual  proportion 
of  shellac,  the  other  containing  no  (or  a  very 

20  slight  quantity  of)  shellac.  The  two  batches 
were  rolled  into  sheets,  that  containing  the 
shellac  being  about  half  the  thickness  of  the 
other  sheet.  The  two  sheets  were  placed 
one  upon  the  other  and  united  by  heat  and 

25  pressure,  which  could  be  applied  simultane- 
ously with  the  impression  of  the  sound-rec- 

ord upon  the  surface.  In  carrying  out  the 
process  in  that  way  we  found  that  the  sur- 

face sheet  would  not  invariably  flow  so  as  to 
30  cover  the  tablet  continuously,  and  the  result 

would  be  an  occasional  record  having  soft 
spots  which  would  quickly  wear  away.  Fur- 

thermore, it  was  not  easy  to  use  always  the 
same  amount  of  the  surface  stock,  thus  in- 

35  curring  either  the  risk  of  using  too  little  or 
the  waste  of  using  more  than  necessary.  By 
the  present  invention  we  remedy  these  diffi- 

culties completely.  Instead  of  applying  the 
stock  to  form  the  face  of  the  tablet  in  a  plas- 

40  tic  condition  we  apply  it  in  a  dry  state  in  the 
form  of  a  powder,  whereby  a  continuous  layer 
of  practically  uniform  thickness  can  be  ob- 

tained. Preferably  we  take  the  composition 
after  being  well  ground  and  mixed,  as  usual, 

45  and  apply  it  by  means  of  a  sieve  or  sifter  to 
the  surface  of  the  matrix,  so  as  to  cover  the 
face  thereof  completely,  with  a  layer  approx- 

imating one-third  of  the  thickness  of  the  fin- 
ished record.     On  this  is  placed  the  stock 

which  is  to  form  the  body  part  of  the  record,  50 
and  hydraulic  pressure  is  then  applied,  as 
usual. 

The  operation  may  be  most  conveniently 
carried  out  by  means  of  a  circular  sieve  or 
sifter  of  well-known  construction  having  the  55 
same  diameter  as  the  matrix.  Placing  such 
a  sifter  above  the  matrix  and  giving  a  turn  to 
the  clearing  device  in  the  sifter  causes  the  de- 

posit on  the  matrix  of  a  layer  of  the  composi- 
tion of  the  required  thickness.  This  opera-  60 

tion  can  be  performed  very  expeditiously, 
and  the  results  are  entirely  satisfactory. 
Preferably  we  use  for  this  operation  the  sifter 
or  sieve  described  in  our  application,  Serial 
No.  239,936,  filed  January  6,  1905.  65 
The  accompanying  drawing  illustrates 

conventionally  the  tablet  resulting  from  our 
method,  the  relative  thickness  of  the  layer  of 
powdered  glaze  being  slightly  exaggerated. 

Having  now  fully  described  our  said  inven-  70 

tion,  we  claim — 
1 .  The  method  of  forming  a  sound-record 

tablet  by  applying  upon  the  surface  of  the 
die  or  matrix  a  layer  of  plastic  material  in  a 
dry  and  finely-divided  state,  and  a  layer  of  75 
similar  material  in  a  plastic  state,  and  unit- 

ing the  two  by  heat  and  pressure. 
2.  The  method  of  forming  a  sound-record 

tablet  by  applying  pressure  to  two  batches  or 
layers  of  plastic  material,  one  layer  bein^  in  80 
the  form  of  a  dry  powder,  the  other  in  a  plas- tic condition. 

3.  The  method  of  forming  a  compressed 
sound-record  by  applying  upon  the  surface 
of  a  suitable  matrix'or  die  a  layer  of  finely-  85 
divided  material  containing  a  glaze,  apply- 

ing to  said  layer  a  batch  of  similar  material 
essentially  free  from  glaze,  and  uniting  the 
two  layers  by  means  of  heat  and  pressure. 

In  testimony  whereof  we  have  signed  this  9° 
specification  in  the  presence  of  two  subscrib- 

ing witnesses. 
WILLIAM  HELM  HOYT. 
WILLIAM  JOSEPH  GAVEN. 

Witnesses : 
John  Fbancis  McCoemick, 
Theo.  E.  Noockoski. 
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To  all  whom  it  may  concern: 
Be  it  known  that  we,  William  Helm  Hoyt 

and  William  Joseph  Gaven,  of  Bridgeport, 
Connecticut,  have  invented  a  new  and  use- 

5  ful  Improvement  in  Sound -Record  Tablets, 
which  invention  is  fully  set  forth  in  the  fol- 

lowing specification. 
This  invention  has  reference  to  pressed  or 

molded    sound  -  records — that  is  to  say,  of 
io  sound-records  which  are  made  by  impressing 

the  undulations  corresponding  to  sound- 
waves upon  a  suitable  tablet  in  the  form  of  a 

disk,  cylinder,  or  other  suitable  form. 
Heretofore  pressed  or  molded  records  have 

15  generally  been  formed  upon  tablets  of  homo- 
geneous material  having  the  same  coefficient 

of  expansion  and  contraction  throughout 

their  mass.  For  this  purpose  various  mate- 
rials or  compositions  have  been  used  with 

20  commercially  satisfactory  results.  For  mak- 
ing cylindrical  records  compositions  of  a 

wax  -  like  character  have   been   most  com- 
monly used. For  making  disk  records  com- 

positions of  earthy  material  compacted  un- 
25  der  pressure  by  means  of  a  suitable  binder, 

such  as  schellac,  have  been  commonly  used. 
These  articles  must  have  a  mass  or  thickness 

sufficient  to  give  them  the  strength  required 
to  withstand  the  incidents  of  handling  and 

30  transportation,  and  in  order  to  reduce  the 
cost  it  has  been  proposed  to  make  the  body 
of  the  tablet  of  a  relatively  cheap  substance 
(such  as  pasteboard  or  papier-mache)  and  to 
spread  thereupon  a  surface  of  the  sound-re- 

35  cording  composition.  In  such  cases,  how- 
ever, the  inconveniences  arising  from  tablets 

composed  of  two  substances  differing  in  re- 
spect of  their  coefficient  of  expansion  have 

prevented  the  lasting  or  successful  use  there- 
4°  of.  Records  have  also  been  made  of  a  very 

thin  shell  of  celluloid,  xylonite,  and  like  ma- 
terials backed  up  by  a  thicker  shell  of  paste- 
board or  the  like  without  causing  the  adja- 

cent surfaces  of  the  two  materials  to  adhere, 
45  so  that  each  can  expand  and  contract  at  its 

own  natural  rate. 

The  present  invention  has  for  its  object  to 

reduce  the  cost  of  the  production  of  sound- 
records  without  any  injurious  effect  upon  the 

50  quality  of  the  surface  and  without  sacrifice 
.    of  the  strength  of  the  tablet  and  without  in- 

curring the  objections  which  exist  in  compos- 
ite tablets. 

The  invention  is  applicable  to  composi- 
tions which  are  for  all  practical  purposes  ho-  55 

mogeneous  throughout,  but  which  contain 
an  ingredient  whose  presence  is  necessary  to 
give  to  the  surface  the  hard  glazed  finish  and 
other  qualities  absolutely  indispensable  for 
proper  sound-reproduction.  For  example,  60 
in  the  compositions  of  earthy  material  now 
commonly  employed  in  the  production  of 
disk  records  an  ingredient  such  as  shellac  is 

necessary  to  give  the  proper  finish  to  the  sur- 
face. This  ingredient  serves  also  as  a  binder  65 

and  in  making  these  compositions  (whether 
for  sound-records  or  other  purposes)  has  al- 

ways been  distributed  uniformly  throughout 
the  mass.  This  ingredient  will  be  herein 

termed  the  "glaze."  70 
Specifically,  we  have  discovered  that  a 

pressed  sound-record  formed  of  earthy  mate- 
rial and  containing  the  glaze  only  on  the  sur- 
face— that  is  to  say,  in  a  relatively  small  part 

of  the  entire  thickness  of  the  tablet — the  75 
body  of  the  tablet  being  formed  of  a  similar 
composition  containing  an  ordinary  binder, 
has  not  only  all  the  acoustical  qualities  of  the 
sound-records  as  now  made,  but  practically 
the  same  strength  and  resistance  to  shock  80 
and  the  same  coefficient  of  expansion  and 
contraction  throughout  its  mass..  Inasmuch 
as  the  glaze  is  the  expensive  ingredient  in  the 

composition,  the  invention  materially  di- 
minishes the  cost  of  production  of  these  arti-  85 

cles. 
The  invention  may  be  applied  in  various 

ways.  Practically  we  have  found  the  follow- 
ing process  to  give  good  results,  and  it  con- 

stitutes the  best  way  in  which  we  have  con-  90 
templated  applying  the  principle  of  the  said 
invention:  We  form  two  batches  of  the 

plastic  composition.  One  of  these  contains 
the  usual  ingredients  mixed  with  an  ordinary 

binder,  such  as  Manila  gum.  The  other  con- 
tains the  same  (or  like)  ingredients,  with 

shellac  instead  of  Manila  gum.  The  two 
batches  are  rolled  into  sheets,  that  which  is 
to  form  the  surface  of  the  tablet  being  quite 
thin  relatively  to  the  thickness  of  the  sheet 
which  is  to  form  the  body  of  the  tablet. 
These  two  sheets  when  heated  unite  strongly 
together.  The  combined  sheet  is  used  as  in 
the  ordinary  process  of  pressing  records,  the 
side  containing  the  glaze  being  applied  to  the  105 

matrix.     The  pressure  impresses  the  sound- 

ioc 
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record  upon  the  tablet  and  compacts  the 
w  hole  into  w  hat  is  pract  icall\  a  homogeneous 
tablet.  A  great  manj  plastic  compositions 
of  the  kind  referred  to  herein  are  in  common 

5  use,  and  the  preparation  thereof  is  well  un- 
derstood. Such  composition  may  he  formed 

of  terra  alba,  ten  parts;  barytes,  ten  parts, 
and  Hock,  four  parts,  (by  weight,)  with  Manila 
gum  for  the  ordinary  stock  and  shellac  for 
the  surface  stock.  A  suitable  pigment  may 
be  added. 

For  the  purpose  of  illustration  there  is 
shown  in  the  accompanying  drawing  a  sec- 

tional   view   through   a  flat  or  disk  type  of 
15  sound-record  such  as  heretofore  described* 

Referring  to  the  drawing,  1  indicates  the 
body    of   the   tablet,   formed   of   a  suitable 
earthy  material  and  containing  any  usual  or 
suitable  binder,  such  as  Manila  gum,  and  2 

20  indicates  the  surface  of  the  tablet  in  which 
the  record  of  sound  is  formed  and  which  is 

composed  largely  of  a  suitable  glaze,  such  as 
shellac,  which,  however,  forms  only  a  rela- 

tively small  part  of  the  entire  thickness  of  the 
25  tablet.  In  the  drawing  the  thickness  of  the 

skin  in  proportion  to  that  of  the  body  is  ex- 
aggerated for  clearness  of  illustration. 

The  novel  process  of  making  the  sound- 
record  herein  disclosed  is  not  claimed  in  the 

30  present  application,  since  such  process  forms 
the  subject  of  our  application,  Serial  No. 

35 

212,216,  filed  June  11,  1904,  of  which  the 
present  application  is  a  division. 

What  is  claimed  is — 
1.  A  sound-record  tablet  whose  body  is 

composed  mainly  of  earthy  material  and  hav- 
ing a  thin  surface  layer  composed  of  like 

earthy  materials  with  the  addition  of  shellac, 

2.  A  sound-record  consisting  of  a  tablet  of 
suitable  earthy  materials  containing  little  or  40 
no  shellac  but  provided  with  a  skin  contain- 

ing shellac  and  containing  also  resisting  mate- 
rial similar  to  that  of  the  body  of  the  tablet, 

and  having  the  sound-record  in  or  upon  said skin. 

3.  A  sound-record  consisting  of  a  tablet 
having  a  uniform  coefficient  of  expansion 
whose  body  is  composed  mainly  of  earthy 
materials  containing  little  or  do  shellac  and 
having  a  surface  layer  containing  like  earthy 
materials  and  shellac,  said  layers  being 
united  together  and  constituting  a  tablet,  the 
sound-record  groove  being  impressed  upon 
said  surface  layer. 

In  testimony  whereof  we  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

WILLIAM  HELM  HOYT. 
WILLIAM  JOSEPH  GAVEN. 

Witnesses: 
Jos  Era  Henry  Wheeler. 
Harry  G.  Bristol. 
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Ub.  810,018. Specification  of  Letters  Patent. 

Application  filed  Jnne  24,  1905.    Serial  No.  266,883. 

Patented  Jan.  16,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edward  L.  Aiken,  a 

citizen  of  the  United  States,  residing  at  East 
Orange,  in  the  county  of  Essex  and  State  of 
New  Jersey,  have  invented  certain  new  and 
useful  Improvements  in  Repeating  Attach- 

ments for  Phonographs,  of  which  the  follow- 
ing is  a  description. 

My  invention  relates  to  devices  which  are 
applied  to  phonographs  and  other  talking- 
machines  by  means  of  which  the  sound-box 
may  be  automatically  raised  at  any  desired 
point  of  the  record  and  returned  to  any  other 
desired  point,  whereupon  the  sound-box  is 

15  caused  to  descend  into  operative  engagement 
with  the  record,  so  that  the  same  selection 
can  be  played  over  and  over  again  without 
any  attention  on  the  part  of  the  operator. 

Attachments  of  this  general  character  are 
well  known  in  the  art. 

My  present  invention  has  for  its  object  the 
provision  of  such  an  attachment  which  will 
be  simple  in  construction,  cheap  to  manufac- 

ture, reliable  in  operation,  and  which  will  ef- 
fect the  elevation  and  depression  of  the 

sound-box  without  sudden  or  abrupt  move- 
ments. 

To  this  end  my  invention  consists  in  the 
features  hereinafter  set  forth  and  claimed. 

Reference  is  hereby  made  to  the  accompa- 
nying drawings,  in  which — 

Figure  1  is  a  plan  view  showing  my  inven- 
tion in  its  preferred  form  applied  to  a  phono- 

graph, of  which  only  the  adjacent  parts  are 
shown.  Fig.  2  is  a  front  elevation  of  Fig.  1. 
Fig.  3  is  a  section  on  line  3  3  of  Fig.  1  and 
shows  the  parts  in  the  positions  assumed  dur- 

ing the  return  movement  of  the  sound-box. 
Fig.  4  is  a  similar  view  showing  the  same 

40  parts  in  the  positions  assumed  during  the  for- 
ward travel  of  the  sound-box.     Fig.  5  is  a 

3.  Fig.  6  is  a  sec- 
Fig.  7  is  a  section 

on  line  7  7  of  Figs.  4  and  9.  Fig.  8  is  a  sec- 
tion on  line  8  8  of  Fig.  1.  Fig.  9  is  a  view 

similar  to  Fig.  8  and  showing  the  parts  in  the 
positions  which  are  assumed  when  the  sound- 

box is  in  its  lowered  or  operative  position. 
Figs.  10  and  11  are  diagrammatic  views  illus- 

trating a  modification.  Figs.  12  and  13  are 
similar  views  of  a  second  modification.  Figs. 
14  and  15  are  similar  views  of  a  third  modifi- 
cation. 

section  on  line  5  5  of  Fig. 
tion  on  line  6  6  of  Fig.  4. 

of  Figs. 

In  all  the  views  corresponding  parts  are  in- 
dicated by  the  same  reference  characters.         5  5 

In  Fig.  1  of  the  drawings,  a  is  the  main 
shaft  of  a  phonograph  formed  with  the  usual 
feed-screw,  b  the  back  rod,  c  the  sleeve,  to 
which  is  secured  the  spring-arm  d,  which  car- 

ries at  its  forward  end  the  feed-nut  e,  which  60 
engages  with  the  feed-screw  during  the  for- 

ward movement  of  the  sound-box  carrier,  all 
of  which  parts  are  well  known  and  form  no 
part  of  my  invention. 

Driven  from  the  feed  -  screw  shaft  a  by  65 
means  of  gears  1  and  2  is  a  return-screw  shaft 
3,  journaled  in  bearings  4  4,  carried  by  any 
suitable  support  5,  secured  to  the  body  of  the 
phonograph.  The  shaft  3  is  formed  with  a 
screw  6  of  a  coarse  pitch,  whereby  the  sound-  70 
box  will  be  rapidly  returned  to  its  inital  po- 
sition. 

The  device  for  effecting  the  elevation  of  . 
the  sound-box  is  capable  of  numerous  modifi- 

cations; but  all  forms  of  the  invention  which  75 
are  illustrated  make  use  of  the  following  in- 

strumentalities.    A  cam  or  disk  7  is  mounted 

on  the  return-screw,  preferably  on  a  sleeve  8, 
which  is  held  against  rotation  by  an  arm  9, 
projecting  forwardly  therefrom  and  having  a  80 
notch  at  its  forward  end  for  engagement  with 
a  guide  10,  formed  integral  with  the  plate  11, 
secured  to  the  base  5.     This  sleeve  is  formed 

with  a  bearing  12,  the  axis  of  which  is  in- 
clined with  respect  to  the  axis  of  the  shaft  3,  85 

and  the  cam  7  is  rotatable  on  said  bearing, 

being  held  between  the  shoulder  12b  and  the 
ring  12a,  secured  to  the  sleeve  8.     The  sleeve 
c  of  the  sound-box  carriage  is  provided  with  a 
forwardly-extending  arm  13,  whose  forward  90 
end  is  notched,  as  shown  at  14,  to  receive  the 
upper  portion  of  the  cam  7.     The  cam  7  is  fed 
along  longitudinally  of  the  return-screw  by 
the  sound-box  carriage  during  its  forward  or 
operative  movement,  remaining  during  this  95 
time  in  a  fixed  position  as  regards  rotation. 
Means  are  provided  for  giving  the  cam  a  half- 
turn  at  the  end  of  its  forward  travel  to  effect 

the  raising  of  the  sound-box  carrier,  the  dis- 
engagement of  the  feed-nut  from  the  feed-  100 

screw,  and  the  engagement  of  suitable  means 
with  the  return-screw.     The  cam  then  sup- 

ports the  carriage  and  returns  it  to  its  initial 
position,  remaining  during  this  time  without 
rotation.     Additional   means   are   provided  105 
at  the  end  of  the  rearward  travel  of  the  cam 
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for  giving  it  a  half-turn  to  restore  the  parts  to 
their  original  positions.  The  cam  7  is  pro- 

vided with  a  pin  or  projection  if),  passing 
through  the  same  and  projecting  from  both 

5  faces  t  hereof.  The  objecl  of  t  his  pin  is  to  en- 
gage a  rotating  pin,  tooth,  or  projection  at 

each  end  of  its  travel,  so  thai  the  cam  maj 

be  given  a  half-turn,  at  the  end  of  which  time 
the  projections  pass  out  of  engagement  with 

io  each  other.  The  rotating  projection  which 
engages  the  pin  15  at  the  end  of  its  forward 
t raved  may  be  a  pin  17,  carried  by  a  disk  18, 
which  disk  is  fixed  to  the  screw  6,  being  ad- 

justable longitudinally  thereof  and  held  in 
15  any  desired  position  by  means  of  a  set-screw 

19,  which  bears  against  a  block  20,  of  soft 
metal,  and  presses  the  same  against  the  sur- 

face of  the  screw,  Fig.  5.  The  rotating  mem- 
ber for  engaging  the  pin  15  at  the  end  of  its 

20  rearward  travel  may  be  a  toothed  or  notched 
wheel  21,  adjustable  along  the  screw  6  and 

held  in  any  suitable  position  by  any  appro- 
priate means,  such  as  those  shown  in  connec- 

tion with  the  disk  18.     If  desired,  a  disk  car- 
25  rying  a  single  pin  may  be  substituted  for  the 

wheel  21 ;  but  in  such  case  care  must  be  taken 
that  the  pin  be  so  situated  with  respect  to  the 
thread  of  the  screw  6  that  the  pin  will  be  in 

proper  position  for  striking  the  pin  15  imme- 
30  diately  upon  the  return  or  the  cam  7.  The 

pitch  of  the  return-screw  is  so  great  as  to 
carry  the  parts  along  about  a  quarter  of  an 
inch  every  revolution,  and  if  the  projection 
rotating  with  the  screw  should  not  be  in  the 

35  proper  location  to  engage  the  pin  15  as  soon 
as  it  reaches  the  plane  of  rotation  the  face  of 
the  cam  will  be  carried  against  the  end  of  the 

projection  and  the  mechanism  will  be  inop- 
erative.    In  order  to  provide  against  such  an 

40  occurrence,  it  is  desirable  to  use  a  disk  car- 
rying several  pins,  or  preferably  the  wheel 

shown,  which  has  twenty-five  teeth,  so  that 
each  tooth  corresponds  to  one  one-hundredth 
of  an  inch  rearward  travel  of  the  cam  7,  which 

45  is  the  relation  existing  between  the  pin  17 
and  the  cam  in  its  forward  travel. 

The  features  so  far  described  are  common 
to  all  the  forms  shown.  The  various  forms 

illustrated  differ  in  the  arrangements  of  cam 
50  7  and  pin  15  and  bearing  12,  which  I  will  now 

refer  to. 

It  is  obvious  that  on  account  of  the  inclina- 
tion of  the  axis  of  the  cam  7  its  rotation  will 

cause  the  pin  15  to  travel  both  longitudinally 
55  and  transversely  with  respect  to  the  axis  of 

the  return-shaft  3.  During  one  hundred  and 
eighty  degrees  of  rotation  the  pin  will  move 
toward  the  right,  Figs.  1  and  2,  and  for  the 
remaining  one  hundred  and  eighty  degrees  it 

60  will  move  toward  the  left.  The  pin  15  is  so 
placed  that  during  the  forward  travel  of  the 
cam  the  pin  is  in  its  medial  position  as  re- 

gards longitudinal  movement.  As  soon  as 
the  pin  15  comes  in  contact  with  the  pin  17  it 

will    be    moved    thereby,   and    the   extent   of  65 
overlap  of  the  two  pins  will  on  account  of  the 
inclination  of  the  cam  7  increase  for  a  quar- 

ter of  a  turn  and  will  then  decrease  until  the 

pins  entirely  separate,  which  will  be  as  many 
degrees  as  the  overlap  increases,  and   when  70 
the  path  of  the  pin  15  is  concentric  to  the 
shaft  3,  as  in  Figs.  14  and  15,  there  will  be  re- 

quired a  slight  additional  turning,  due  to  the 
amount  of  initial  overlap  which  the  pins  had 
when  they  came  into  contact  and  which  may  75 

be  anything  less  than  the  pitch  of  the  feed- 
screw, usually  one  one-hundredth  of  an  inch. 

If  the  pin  15  during  the  lifting  operation  is 
carried  beyond   its  medial  position,  it  may 
during  the  lowering  operation  contact  with  80 
the  tooth  of  the  wheel  21  for  less  than  one 

hundred  and  eighty  degrees.     Then  the  pin 
15  on  its  next  forward  trip  may  be  engaged 
by  the  pin  17  sooner  than  before  and  may 
on  this  account  be  carried  around  farther  85 
than  before,  thus  introducing  an  irregularity 
as  to  the  positions  at  which  the  pin  15  is 
engaged  and  disengaged  by  the  pin  17  and 
wheel  21.     In  order  to  definitely  fix  the  points 

at  which  these  projections  17  and  21  will  dis-  90 

engage  the  pin  15,1  prefer  to  make  the  bear- 
ing 12,  upon  which  the  cam  7  is  joumaled, 

eccentric  with  respect  to  the  shaft  3,  as  shown 

in  Figs.  1  to  9,  instead  of  concentric,  as  illus- 
trated in  Figs.  14  and  15.     By  so  forming  the  95 

bearing  12  and  by  so  locating  the  pin  15  that 
it  is  in  its  medial  position  during  its  forward 
travel  and  by  so  placing  the  pin  17  that  in  its 
rotation  it  will  encounter  the  pin  15,  as  indi- 

cated in  Fig.  9,  it  will  be  obvious  that  since  100 
the  path  of  the  pin  17  is  a  circle  whose  center 
is  the  center  of  the  shaft  3  and  since  the  path 
of  the  pin  15  is  a  circle  whose  center  is  the 
center  of  the  bearing  12  when  the  pins  15  and 

17  arrive  at  the  positions  15'  and  17'  (indi-  105 
cated  by  the  dotted  lines)  the  pins  will  be  out 
of  contact.     The  pin  15  has  a  radial  move- 

ment with  respect  to  the  pin  17,  which  car- 
ries it  entirely  clear  of  the  same,  and  by  prop- 
erly proportioning  the  width  or  thickness  of  no 

the  pins  with  respect  to  the  amount  of  eccen- 
tricity of  the  bearing  12  the  point  of  clear- 

ance of  the  pins  may  be  readily  made  such  as 
to  leave  the  cam  7  in  the  desired  position. 
Obviously  the  amount  of  radial  travel  of  the  115 
pins  with  respect  to  each  other  is  twice  the 
distance  between  the  centers  of  the  bearing 
12  and  the  shaft  3,  and  the  thickness  of  the 
pins  should  be  such  that  this  travel  carries 
them  out  of  engagement.     The  movement  of  120 

the  cam  7  just  referred  to  brings  it  into  the  po- 
sition shown  in  Figs.  8,  3,  and  5.     In  this  po- 
sition the  feed-nut  is  out  of  engagement  with 

the  feed-screw,  and  the  cam  7  by  an  arrange- 
ment which  I  will  now  describe  will  be  in  en-  125 

gagement  with  the  return  -  screw  6.     This 
may  be  accomplished  in  several  ways.     For 
instance,  the  cam  7  may  be  provided  with  an 
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interior  groove  22  and  the  bearing  12  with  a 
corresponding  exterior  groove  23.  Situated 
within  the  said  grooves  is  a  spring  24,  having 
one  end  bent,  as  at  25,  and  held  in  the  body 

5  of  the  cam  7  and  having  the  other  end  26 
formed  with  a  projection  which  is  adapted  to 

engage  the  thread  of  the  screw  6.  The  bot- 
tom of  the  groove  23  is  cut  out  for  a  short  dis- 

tance to  form  an  opening  27,  through  which 
1  io  the  projection  26  may  pass  when  in  the  posi- 

tion shown  in  Fig.  8,  and  thereby  engage  the 
thread  of  the  screw  6.  The  face  of  the  pro- 

jection 26  is  preferably  made  sloping,  as 
shown,  so  that  when  the  cam  7  is  turned 

15  from  the  position  of  Fig.  8  the  projection  26 
will  easily  ride  up  the  edge  of  the  opening  27 
and  follow  the  groove  23  around  to  the  posi- 

tion of  Fig.  9.  When  the  cam  7  is  in  the  posi- 
tion of  Fig.  8,  the  return-screw  causes  it  to 

20  travel  and  carry  the  sound-box  carriage  rap- 
idly to  its  rear  or  initial  position.  The  low- 
ering operation  is  exactly  similar  to  the  lift- 

ing operation  previously  described.  The  pin 
15  being  in  the  position  shown  in  Fig.  8  will 

25  be  engaged  by  one  of  the  teeth  of  the  wheel 
21  and  will  be  carried  around  to  the  position 

15",  (indicated  in  dotted  lines  in  the  figure,) 
where  on  account  of  the  eccentricity  of  its 
path  with  respect  to  the  path  of  the  engaging 
tooth  it  will  be  disengaged  therefrom.  This 
movement  brings  the  cam  7  into  the  position 

of  Figs.  4,  6,  and  9,  and  the  sound-box  will 
then  be  in  operative  position,  the  feed-nut  in 
engagement  with  the  feed-screw,  and  the  op- 

erations described  will  be  repeated. 
It  is  not  necessary  that  the  center  of  the 

bearing  12  be  above  the  center  of  the  shaft  3j 
as  in  Figs.  8  and  9,  as  it  may  be  situated  at 
any  angle  thereto.     Thus  in  Figs.  12  and  13 

40  the  center  of  the  bearing  12  is  below  the  cen- 
ter of  the  shaft  3.  In  this  case  the  opening 

27  in  the  bottom  of  the  groove  23  will  be  at 
the  top  of  the  bearing  and  the  point  of  the 
tooth  carried  by  the  cam  7  for  engaging  the 

45  thread  of  the  screw  6  will  be  situated  at  that 

part  of  the  cam  where  the  metal  is  the  deep- 
est, and  it  will  therefore  be  feasible  to  use  for 

this  purpose  a  small  plunger  or  pawl  28,  seat- 
ed in  a  cavity  29  and  pressed  by  a  small  spiral 

50  spring  30.  This  form  is  in  other  respects 
similar  to  the  form  shown  in  Figs.  8  and  9. 

In  case  the  center  of  the  bearing  12  is  situ- 
ated laterally  with  respect  to  the  center  of 

the  shaft  3,  as  shown  in  Figs.  10  and  11,  the 

55  cam  7  will  perform  a  lifting  and  lowering  op- 
eration as  before.  The  pin  15,  however, 

should  be  located  so  as  to  be  engaged  by  the 
pin  17  when  in  the  position  indicated  in  full 
lines,Fig.  11,  since  the  pins  will  become  disen- 

60  gaged  when  they  arrive  at  the  positions  15' 
and  17'.  It  should  be  noted  that  in  this  con- 
structon  in  order  that  the  pin  15  may  be  in  its 
medial  position  at  the  time  it  is  engaged  by  the 
pin  17  the  inclination  of  the  bearing  12  and 

30 

35 

cam  7  must  be  such  as  would  be  obtained  by  65 
turning  the  sleeve  8  ninety  degrees  toward 
the  right  from  Figs.  8  and  9. 

It  will  be  observed  that  it  is  only  by  reason 
of  the  inclination  of  the  cam  7  with  respect  to 
the  shaft  3  that  I  am  able  to  obtain  a  support  70 
for  the  sleeve  8  to  hold  the  same  against  rota- 

tion. The  pin  15  is  of  such  length  as  to  pass 
to  the  left  of  the  projection  9,  Fig.  1,  by 
which  the  sleeve  8  is  held,  and  the  pin  17  will 
clear  the  projection  9  and  contact  with  the  75 
pin  1 5  at  the  proper  time. 

Having  now  described  my  invention,  what 
I  claim  as  new  therein,  and  desire  to  secure 
by  Letters  Patent,  is  as  follows : 

1.  In  a  return  attachment  for  phonographs  80 
and  allied  talking-machines,  the  combination 
with  a  traveling  sound-box  and  means  for 
progressively  moving  the  same  when  in  its 
operative  position,  of  a  return-screw  shaft, 
and  means  for  elevating  said  sound-box  com-  85 
prising  a  sleeve  traveling  on  said  return-screw 
shaft,  and  a  cam  rotatably  mounted  on  said 
sleeve,  substantially  as  set  forth. 

2.  In  a  return  attachment  for  phonographs 

and  allied  talldng-machines,  the  combination  90 
with  a  traveling  sound-box  and  means  for 
progressively  moving  the  same  when  in  its 
operative  position,  of  a  return-screw  shaft, 
and  means  for  elevating  said  sound-box  com- 

prising a  sleeve  traveling  on  said  return-  95 
screw  shaft  and  a  cam  rotatably  mounted  on 
said  sleeve  on  a  bearing  whose  axis  is  inclined 
to  the  axis  of  said  return-screw  shaft,  sub- 

stantially as  set  forth. 
3.  In  a  return  attachment  for  phonographs  100 

and  allied  talking-machines,  the  combination 
with  a  traveling  sound-box  and  means  for 
progressively  moving  the  same  when  in  its 
operative  position,  of  a  return-screw  shaft, 
and  means  for  elevating  said  sound-box  com-  105 
prising  a  sleeve  traveling  on  said  return- 
screw  shaft  and  a  cam  rotatably  mounted  on 
said  sleeve  on  a  bearing  eccentric  to  the  axis 
of  said  return-screw  shaft,  substantially  as  set 
forth.  no 

4.  In  a  return  attachment  for  phonographs 

and  allied  talking-machines,  the  combination 
with  a  traveling  sound-box  and  means  for 
progressively  moving  the  same  when  in  its 
operative  position,  of  a  return-screw  shaft  115 
and  means  for  elevating  said  sound-box  com- 

prising a  sleeve  traveling  on  said  return- 
screw  shaft  and  a  cam  rotatably  mounted  on 
said  sleeve  on  a  bearing  whose  axis  is  inclined 
and  eccentric  to  the  axis  of  said  return-screw  120 
shaft,  substantially  as  set  forth. 

5.  In  a  return  attachment  for  phonographs 

and  allied  talking-machines,  the  combination 
with  a  traveling  sound-box  and  means  for 
progressively  moving  the  same  when  in  its  125 
operative  position,  of  a  return-screw  shaft, 
and  means  for  elevating  said  sound-box  com- 

prising a  sleeve  traveling  on  said  return- 
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screw  shaft .  a  ••am  rotatably  mounted  <>n  said 
slee\e,  and  means  for  holding  said  sleeve 
against  rol at  ion,  substanl  tally  as  set  forth. 

6.  En  a  return  attachment  for  phonographs 

5  and  allied  talking-machines,  the  combination 
with  a  traveling  sound-box  and  means  for 
progressively  moving  the  same  when  in  its 
operative  position,  of  a  return-screto  shaft, 
and  means  for  elevating  said  sound-box  com- 

io  prising  a  sleeve  traveling  on  said  return- 
screw  shaft,  a  cam  rotatively  mounted  on 
said  sleeve  on  a  hearing  whose  axis  is  inclined 
to  the  axis  of  said  return-screw  shaft,  and 
means  for  holding  said  sleeve  against  rota- 

15  tion,  substantially  as  set  forth. 
7.  In  a  return  attachment  for  phonographs 

and  allied  talking-machines,  the  combination 
with  a  traveling  sound-hox  and  means  for 
progressively  moving  the  same  when  in  its 

20  operative  position,  of  a  return-screw  shaft, 
and  a  lifting-cam  traveling  back  and  forth  on 
the  return-screw,  and  means  for  operating 
said  cam,  substantially  as  set  forth. 

S.   In  a  return  attachment  for  phonographs 
25  and  allied  talking-machines,  the  combination 

with  a  traveling  sound-box  and  means  for 
progressively  moving  the  same  when  in  its 

operative  position,  of  a  return-screw  shaft 
and  a  lifting-cam  traveling  back  and  forth  on 

30  the  return-screw,  said  cam  being  provided 
with  means  for  engaging  the  thread  of  the  re- 

turn-screw, substantially  as  set  forth. 
9.  In  a  return  attachment  for  phonographs 

and  allied  talking-machines,  the  combination 
35  with  a  traveling  sound-box  and  means  for 

progressively  moving  the  same  when  in  its 
operative  position,  of  a  return-screw  shaft,  a 
lifting-cam,  a  sleeve  traveling  back  and  forth 
on  the  return-screw  shaft  and  rotatably  sup- 

40  porting  said  cam,  said  sleeve  being  apertured, 
and  means  rotatable  with  the  cam  for  engag- 

ing the  tlnead  of  the  return-screw  through 
said  aperture,  substantially  as  set  forth. 

10.  Inareturn  attachment  for  phonographs 

45  and  allied  talking-machines,  the  combination 
with  a  traveling  sound-box  and  means  for 
progressively  moving  the  same  when  in  its 
operative  position,  of  a  return-screw  shaft,  a 
lifting-cam  traveling  back  and  forth  on  the 

return-screw,  and   means  rotating  with  said   50 
shaft  for  operat  ing  said  cam  at  the  end  of  its 
forward  travel,  substantially  asset  forth. 

11.  [n  a  return  attachment  for  phonographs 
and  allied  talking-machines,  the  combination 
of  a  traveling  sound-hox  and  means  for  pro-  55 
gressivelv  moving  the  same  when  in  its  oper- 

ative position,  of  a  return-screw  shaft,  a  lift- 
ing-cam traveling  back  and  forth  on  the  re- 

turn-screw shaft,  and  means  rotating  with 
and  adjustable  on  said  shaft  for  operating  60 
said  cam  at  the  end  of  its  forward  travel,  sub- 

stantially as  set  forth. 
12.  Inareturn  attachment  for  phonographs 

and  allied  talking-machines,  the  combination 
with  a  traveling  sound-box  and  means  for  65 
progressively  moving  the  same  when  in  its 
operative  position,  of  a  return-screw  shaft,  a 
lifting-cam  traveling  back  and  forth  on  the 
return-screw  shaft  and  means  rotating  with 
said  shaft  for  operating  said  cam  at  the  end  70 
of  its  rearward  travel,  substantially  as  set 
forth. 

13.  Inareturn  attachment  for  phonographs 

and  allied  talking-machines,  the  combination 
of  a  traveling  sound-box  and  means  for  pro-  75 
gressively  moving  the  same  when  in  its  oper- 

ative position,  of  a  return-screw  shaft,  a  lift- 
ing-cam traveling  back  and  forth  on  the  re- 

turn-screw shaft  and  means  rotating  with 
and  adjustable  on  said  shaft  for  operating  80 
said  cam  at  the  end  of  its  rearward  travel, 
substantially  as  set  forth. 

14.  Inareturn  attachment  for  phonographs 

and  allied  talking-machines,  the  combination 
with  a  traveling  sound-box  and  means  for  85 
progressively  moving  the  same  when  in  its 
operative  position,  of  a  return-screw  shaft,  a 
lifting-cam  traveling  back  and  forth  on  the 
return-s.crew  shaft,  and  means  rotating  with 
said  shaft  for  operating  said  cam,  substan-  90 
tially  as  set  forth. 

This  specification  signed  and  witnessed  this 
15th  day  of  June,  1905. 

EDWARD  L.  AIKEN. 

Witnesses: 
Delos  Holden, 
Anna  R.  Kleiim. 
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To  cbll  whom  if  may  concern: 
Be  it  known  that  wc,William  Helm  Hoyt 

and  William  Joseph  Gaven,  of  Bridgeport, 
Connecticut,  have  invented  a  new  and  useful 

5  Improvement  in  Sieves,  which  invention  is 
fully  set  forth  in  the  following  specification. 

The  present  invention  relates  to  an  im- 
provement in  sieves  or  sifters  for  accurately 

applying  on  any  desired  surface  a  continu- 
(o  ous  layer  of  uniform  thickness  of  powder  or 

other  finely-divided  material. 
Though  susceptible  to  other  uses,  the  in- 

vention is  particularly  useful  in  the  manu- 
facture  of   duplicate   sound-records   of   the 

rs  "flat"  or  disk  type  wherein  as  the  first  step 
in  the  production  of  such  duplicate  records  a 

continuous  layer  of  "glaze"  or  shellac  (which 
is  to  constitute  the  face  of  the  duplicate 
sound-record)  of  practically  uniform  thick- 

20  ness  is  deposited  on  the  face  of  the  matrix 
from  which  the  duplicate  records  are  to  be 
made,  as  set  forth  in  our  application,  Serial 
No.  236,074,  filed  December  8,  1904. 

The  invention  will  be  better  understood  by 
25  reference  to  the  accompanying  drawings, 

wherein — 
Figure  1  is  a  perspective  view  of  the  im- 

proved sieve.  Fig.  2  is  a  vertical  sectional 
view  thereof,  and  Fig.  3  is  a  detail. 

30  Referring  to  the  drawings,  1  is  the  usual 
mesh  or  wire-netting  constituting  the  bot- 

tom of  the  sieve  and  secured  in  any  suitable 
manner,  as  by  soldering,  to  a  ring  or  border  2 
of  sheet-steel  or  other  material.    A  disk  3,  of 

35  tin  or  other  material,  is  secured  to  the  center 
of  the  mesh  1  and  forms  a  bearing  whereon 
a  similar  disk  4  rests  and  rotates.  To  disk 

4  is  secured  a  handle  5,  of  any  desired  shape 

and  material,  and  also  a  plurality  oi' wires  or 
4°  fingers  6.  The  disk  4,  handle  5,  and  wires  6, 

which  together  constitute  the  "clearing" 
means  for  effecting  the  deposit  of  the  mate- 

rial, are  firmly  connected  and  rotate  to- 
gether. 

45  Through  the  handle  5  extends  a  tube  7,  the 

upper  end  of  which  is  slightly  upset  to  en- 
gage with  the  top  of  handle  5  and  hold  it  in 

place.  This  tube  7  also  extends  through 
disks  3  and  4  and  wire  mesh  1  and  passes 

50  through  a  perforation  in  the  closed  end  of  a 
can  or  cylinder  8,  of  tin  or  other  suitable  ma- 

terial, and  to  which  it  is  firmly  secured  in  any 

suitable  manner.     This  cylinder  8  is  secured 
to  the  wire  mesh  1  beneath  the  disk  3  and  is 
in  size  equal  to  that  of  the  ordinary  label  55 
which  is  affixed  to  the  center  of  duplicate 
sound-records  of  the  flat  or  disk  type.     Be- 

neath the  wire  mesh  1  is  secured  to  the  ring 

2  by  soldering  or  otherwise  a  continuous  cir- 
cular strip  9  of  any  suitable  material  of  a  di-  6  c 

ameter  equal  to  that  of  the  matrix,  so  as  to 
confine  the  deposit  of  material  to  the  surface 
of  the  matrix,  and  another  continuous  cir- 

cular piece  of  material  10  is  secured  to  the 
iipper  side  of  the  wire  mesh  in  any  suitable  65 
manner  and  constitutes  the  hopper  for  the 
retention  of  the  material.     The  tube  7  be- 

sides holding  the  handle    5    in    position  is 
adapted  to  engage  at  its  lower  end  a  pin  11 
on  the  center  of  the  matrix  12  to  exactly  cen-  70 
ter  the  sieve  thereabove. 

As  will  be  understood  from  the  foregoing, 

when  it  is  desired  to  effect  a  deposit  of  mate- 
rial on  the  desired  surface — a  matrix,  for  ex- 

ample— the  material  to  be  deposited  is  placed  7  5 
in  the  sieve,  the  tube  7  is  caused  to  engage 
the  pin  11  at  the  center  of  the  matrix  12,  and 
the  sieve  is  lowered,  thus  closely  confining 
the  matrix  by  the  strip  9,  the  label  portion  of 

the  matrix  being  shielded  by  the  can  or  cyl-  80 
inder  8.  A  turn  is  then  given  to  the  handle, 
which,  causing  the  wires  or  fingers  to  move 
through  the  material  in  the  sieve,  effects  the 
deposit  on  the  matrix  of  a  continuous  layer 
or  stratum  of  uniform  thickness.  85 

What  is  claimed  is — 
1 .  In  a  sieve,  the  combination  of  a  clearing 

device,  means  for  confining  the  deposit  of  ma- 
terial to  the  desired  surface;  means  for  cen- 
tering the  sieve  over  said  surface,  and  means  90 

for  protecting  a  portion  of  said  surface  from 
the  deposit  of  material  thereon. 

2.  In  a  sieve,  the  combination  of  a  clearing 

device,  means  for  confining  the  deposit  of  ma- 
terial to  the  desired  surface,  means  for  cen-  95 

tering  the  sieve  over  said  surface,  and  means 
resting  on  said  surface  and  protecting  a  por- 

tion thereof  from  the  deposit  of  material 
thereon. 

3.  In  a  sieve,  the  combination  of  the  wire  10c 
mesh,  a  clearing  device,  means  for  confining 
the  deposit  of  material  to  the  desired  surface, 
means  for  centering  the  sieve  over  said  sur- 

face, and  a  cylinder  secured  to  the*  center  of 
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the  under  side  of  the  wire  mesh  to  protect  a 
portion  of  said  surface  from  the  deposit  of 
material  thereon. 

4.  In  a  sieve,  the  combination  of  the  wire 
mesh,  a  clearing  device,  means  for  centering 
the  sieve  over  the  surface  on  which  material 
is  to  be  deposited,  and  a  cylinder  secured  to 
the  center  of  the  under  side  of  the  wire  mesh 
to  protect  a  portion  of  said  surface  from  the 
deposit  of  material  thereon. 

5.  In  a  sieve,  the  combination  of  the  wire 
mesh,  a  clearing  device,  a  cylinder  secured  to 
the  center  of  the  under  side  of  the  wire  mesh 
to  protect  a  portion  of  the  surface  on  which 
the  material  is  to  be  deposited,  and  means 
arranged  within  said  cylinder  for  centering 
the  sieve  over  said  surface. 

6.  In  a  sieve,  the  combination  of  the  wire 

mesh,  a  clearing  device,  a  cylinder  secured  to 
the  center  of  the  under  side  of  the  wire  mesh 
to  protect  a  portion  of  the  surface  on  which 
the  material  is  to  be  deposited,  and  a  guide 
in  the  center  of  the  cylinder  for  centering  the 
sieve  over  the  desired  surface. 

7.  In  a  sieve,  a  foraminous  material  con- 
stituting the  sieve  proper,  and  means  carried 

thereby  and  confining  to  an  annular  space 
the  material  deposited  by  said  sieve. 

In  testimony  whereof  we  have  signed  this 
specification  in  the  presence  of  two  subscrib- 

ing witnesses. 
WILLIAM  HELM  HOYT. 
WILLIAM  JOSEPH  GAVEN. 

Witnesses : 
W.  J.  Guggenheim, 
George  Sweeney,  Jr. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Bentley  L.  Rinehart, 

a  citizen  of  the  United  States,  and  a  resident 
of  Camden,  State  of  New  Jersey,  have  invent- 

5  ed  certain  new  and  useful  Improvements  in 
Sound-Boxes  for  Talking-Machines,  of  which 
the  following  is  a  full,  clear,  and  complete  dis- 
closure. 

My  invention  relates  to  sound  -  boxes  for 
io  talking-machines,  and  particularly  to  that  part 

of  the  same  which  is  known  as  the  "stylus- 
bar,"  and  comprises  means  for  mounting  the 
same  upon  the  sound-box,  whereby  the  same 
is  more  efficiently  held  in  position,  while  at 

15  the  same  time  greater  freedom  of  movement 
is  allowed  to  the  action  of  the  stylus-bar  and 
stylus  in  connection  with  the  talking-machine 
record. 
.For  a  full,  clear,  and  exact  description  of 

20  my  invention  reference  may  be  had  to  the 
following  specification,  and  to  the  accompa- 

nying drawings,  forming  a  part  thereof,  in 

which — 
Figure  1  shows  a  side  elevation  of  a  sound- 

25  box  with  the  supporting  portion  thereof  and 
the  diaphragm  removed;  Fig.  2,  a  vertical  lon- 

gitudinal section  of  a  complete  sound  -  box; 
Fig.  3,  a  view  showing  the  stylus-bar  detached 
from  the  sound-box,  and  Fig.  4  a  view  show- 

30  ing  a  modified  form  of  my  invention. 
In  the  drawings  the  numeral  1  indicates 

the  cylindrical  casing  of  the  sound-box  proper, 
and  2  its  end  plate. 

3  indicates  a  cylindrical  portion  upon  which 
35  the  cylindrical  portion  1  is  driven  and  which 

carries  the  tubular  portion  4,  which  is  con- 
nected with  the  amplifying  -  horn  or  other 

sound-conveying  device. 
5  indicates  a  flange  which  is  adapted,  in  con- 

40  nection  with  the  end  of  the  tubular  portion  3, 
to  hold  the  diaphragm  6  in  position,  elastic 
washers  7  being  inserted  between  the  dia- 

phragm and  the  retaining  parts  to  give  yield- 
ing support. 

45  The  stylus-bar  comprises  a  tapering  portion 
8  and  an  end  portion  9,  which  has  a  socket 
therein  to  receive  the  stylus  or  needle  10. 
This  stylus  may  be  held  within  the  socket  in 
any  suitable  manner,  such  as  by  a  set-screw 

50  or  by  the  use  of  magnetism,  such  as  I  have 
described  in  my  former  application,  Serial 
No.  147,763,  filed  March  14,  1903.  Adjacent 
the  end  portion  9  of  the  stylus-bar  are  pro- 

vided trunnions  or  studs  11,  which  are  adapted 
55  to  have  bearings  in  the  grooved  screws  12  and 

13,  carried  by  the  sound  -  box  casing.  The 
screw  13  is  adapted  to  bear  upon  the  lower 
side  of  one  trunnion  11,  while  the  screw  12  is 
adapted  to  bear  upon  the  upper  side  of  the  op- 

posite trunnion.  The  grooves  in  these  screws  60 
preferably  have  inclined  or  V-shaped  walls, 
as  indicated  clearly  in  Figs.  2  and  4,  and  the 
trunnions  are  adapted  to  bear  upon  the  taper- 

ing sides  thereof  and  do  not  come  in  contact 
with  the  bottom  of  the  grooves.  A  pin  14  is  65 
provided  which  is  adapted  to  contact  with  the 
upper  end  of  the  upper  trunnion  11,  so  that 
the  trunnions  may  be  kept  in  position  longi- 

tudinally upon  the  screws  12  and  13.  The  end 
portion  9  of  the  stylus-bar  projects  through  70 
the  usual  opening  15  in  the  sound-box  casing. 
The  upper  or  smaller  end  of  the  stylus-bar  is 
connected  to  the  diaphragm  6  in  the  usual  man- 

ner by  the  small  wire  16. 
In  Fig.  4  I  have  shown  a  modified  form,  in  75 

which  the  trunnions  11  are  covered  with  sleeves 

15,  of  rubber  or  felt  or  similar  yielding  or  elas- 
tic material,  which  forms  a  cushion  between 

said  trunnions  and  their  bearing -screws  12 
and  13,  so  that  harsh  and  disagreeable  sounds  80 
which  might  be  transmitted  by  the  stylus-bar 
to  the  sound-box  casing  are  obviated,  and  the 
tone  of  the  sound  produced  by  the  sound-box 
is  thereby  improved. 

It  will  be  seen  that  by  the  construction  85 
above  described  the  stylus-bar  is  held  loosely 
in  position  when  the  sound-box  is  not  in  use; 
but  when  the  needle  is  brought  upon  the 
sound -record  so  as  to  be  inclined  thereto  at 
the  usual  angle  there  is  a  tendency  to  rotate  90 
the  stylus-bar  about  a  horizontal  axis,  so  that 
one  of  the  trunnions  is  forced  downwardly 
into  the  groove  of  the  screw  15,  while  the  op- 

posite trunnion  is  forced  upwardly  into  the 
groove  of  the  screw  12.  This  position  of  the  95 
stylus-bar  also  results  in  a  tendency  of  the 
trunnions  to  move  longitudinally  in  an  up- 

ward direction;  but  said  movement  is  pre- 
vented and  the  stylus-bar  is  held  in  the  requi- 

site transverse  position  by  means  of  the  pin  100 
14,  which  forms  a  thrust-bearing.  In  these 
forms  of  construction  many  advantageous  re- 

sults are  produced,  among  which  may  be  men- 
tioned great  freedom  of  movement  of  the  sty- 

lus-bar and  the  fact  that  in  constructing  a  105 
large  number  of  sound-boxes  the  bearings  or 
screws  when  once  placed  in  position  will  always 
have  the  same  amount  of  friction  and  other  ef- 

fects upon  the  stylus-bar  which  will  cause  all 
of  the  sound-boxes  so  manufactured  to  have  "o 
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the  same  degrees  of  quality  of  tone  and  uni- 
formity of  action  without  the  employment  of 

delicate  adjusting  means,  which  arc  Liable  to 
i  tecome displaced  alter  continuous  use.  These 

5   constructions  also  do   away    with   the  use   of 
springs  or  other  resilient  mountings,  which 
vary  in  their  quality,  resiliency,  and  durabil- 

ity in  different  sound-boxes  and  at  different 
times  in  tin1  same  sound-box. 

10       I  do  not  wish  to  be  limited  to  the  exact  form 
or  position  of  the  pari-,  herein  set  forth,  for 
the  same   limy   he   varied    without  departing 
from  the  spirit  and  scope  of  my  invention;  but 
What  I  claim,  and  desire  to  protect  by  Let- 

15  ters  Patent  of  the  United  States,  is — 
1.  In  a  sound-box  for  talking-machines,  a 

stylus-bar  and  means  for  positioning  said  sty- 
lus-bar upon  said  sound-box  so  as  to  allow  os- 

cillation thereof,  said  means  being  made  op- 
20  erative  solely  by  the  downward  pressure  upon 

the  record,  caused  by  the  weightof  the  sound- 
box and  parts  carried  thereby. 

2.  In  a  sound-box  for  talking-machines,  a 
stylus-bar,  and  pivot-bearings  having  parts 

25  located  respectively  upon  the  stylus-bar  and 
sound-box  casing  and  being  held  in  operative 
contact  solely  by  the  downward  pressure  upon 
the  record  caused  by  the  weight  of  the  sound- 

box and  parts  carried  thereby. 
30  3.  In  a  sound-box  for  talking-machines,  a 

stylus-bar  and  a  pivot-bearing  therefor,  com- 
prising parts  located  respectively  upon  the 

stylus-bar  and  sound-box  casing  and  having  a 
grooved  bearing  and  coacting  pivot,  said  pivot 

35  being  held  operatively  against  said  bearing 
solely  by  the  downward  pressure  upon  the 
record  caused  by  the  weight  of  the  sound-box 
and  parts  carried  thereby. 

4.  In  a  sound-box  for  talking-machines,  a 
4°  stylus-bar,  pivot-bearings  therefor,  compris- 

ing grooved  parts  opening  in  opposite  direc- 
tions and  studs  cooperating  with  said  parts 

and  held  operatively  within  said  grooves  solely 
by  the  downward  pressure  upon  the  record 

45  caused  by  the  weight  of  the  sound-box  and 
parts  carried  thereby. 

5.  In  a  sound-box  for  talking-machines,  a 
stylus- bar,  a  fulcrum  therefor  comprising 
grooved  parts  opening  in  opposite  directions 

5°  and  trunnions  cooperating  therewith  and  held 
operatively  within  said  grooves  by  the  down- 

ward pressure  upon  the  sound-record  caused 
by  the  weight  of  the  sound-box  and  parts  car- 

ried thereby. 

55  6.  In  a  sound-box  for  talking-machines,  a 
stylus -bar,  a  fulcrum  therefor  comprising 
parts  having  V-shaped  grooves  opening  in  op- 

posite directions  and  trunnions  cooperating 
therewith  and  held  operatively  within   said 

60  grooves  by  the  downward  pressure  upon  the 
record  caused  by  the  weight  of  the  sound-box 
and  parts  carried  thereby. 

7.  In  a  sound-box  for  talking-machines,  a 
stylus-bar,  having  trunnions,  a  fulcrum  there- 

65  for  comprising  grooved  screws  adapted  to  re- 

1  ceive  said  trunnions  and  to  bear  upon  the  same 
upon  opposite  sides  of  the  axis  thereof,  said 
trunnions  being  retained  in  the  grooves  by 
thedownward  pressure  upon  t  he  record  caused 
by  the  weightof  the  sound-box  and  parts  car-  70 
ried  thereby. 

8.  In  a  sound-box  for  talking-machines,  a 
stylus-bar,  trunnionscarried  thereby,  groovei  I 
screws  carried  by  the  sound-box  casing,  said 
grooves  having  V-shaped  sides  adapted  to  con-  75 
tact  with  said  trunnions,  to  hold  the  stylus- 
bar  in  position  by  the  downward  pressure 
upon  the  sound-record  caused   by  the  weight 
of  the  sound-box  and  pails  carried  thereby 
and  means  for  locating  said  trunnions  longi-   80 
tudinally. 

9.  In  a  sound-box  for  talking-machines,  a 
stylus-bar,  trunnionscarried  thereby," screws 
carried  by  the  sound-box  casing  having  V- 
shaped  grooves  therein  to  receive  said  trun-  85 
nions,  said  screws  being  arranged  upon  oppo- 

site sides  of  the  normal  axis  of  said  trunnions 

so  that  the  stylus-bar  is  held  in  position  by 
thedownward  pressureupon  the  sound-record, 
caused  by  the  weight  of  the  sound-box  and  9c 
parts  carried  thereby. 

10.  In  a  sound-box  for  talking-machines,  a 
stylus-bar,  a  fulcrum  therefor,  and  yielding 
material  interposed  between  said  fulcrum  and 
its  bearing.  95 

11.  Inasound-box  for  talking-machines,  a 
stylus-bar,  a  fulcrum  therefor  and  a  cush- 

ioned bearing  for  said  fulcrum. 
12.  Inasound-box  for  talking-machines,  a 

stylus-bar,  a  fulcrum  therefor,  a  bearing  for  100 
said  fulcrum  and  a  cushion  of  yielding  ma- 

terial interposed  between  said  fulcrum  and 
said  bearing. 

13.  In  a  sound-box  for  talking-machines,  a 
stylus-bar,  trunnions  carried  thereby,  bear-  105 
ings  carried  by  the  sound-box  casing  and  hav- 

ing recesses  therein  to  receive  said  trunnions, 
and  sleeves  of  yielding  material  covering  said 
trunnions. 

14.  Inasound-box  for  talking-machines,  a  no 
stylus-bar,  trunnions  carried  thereby,  bear- 

ings carried  by  the  sound-box  casing  and  hav- 
ing V-shaped  grooves  therein  to  receive  said 

trunnions,  and  sleeves  of  yielding  material 
covering  said  trunnions,  said  trunnions  being  115 
held  in  said  grooves  by  the  downward  pres- 

sure upon  the  record  caused  by  the  weight  of 
the  sound-box  and  attached  parts. 

15.  In  a  sound-box  for  talking-machines,  a 
stylus-bar  and  bearings  therefor,  the  parts  of  120 
said  bearings  being  normally  out  of  operative 
engagement  and  held  in  operative  engage- 

ment by  the  contact  of  the  stylus  with  the 
record. 

In  witness  whereof  I  have  hereunto  set  my  125 
hand  this  20th  day  of  July,  A.  D.  1903. 

BENTLEY  L.  RINEHAKT. 
Witnesses: 

Lewis  H.  Van  Dusen, 
Edw.  W.  Vajxl,  Jr. 
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45 

To  all  zvhom  it  may  concern: 

Be  it  known  that  I,  Peter  Weber,  a  citi- 
zen of  the  United  States,  residing  at  571  Park 

avenue,  East  Orange,  county  of  Essex,  and 
State  of  New  Jersey,  have  invented  a  certain 
new  and  useful  Phonograph  Speed-Index,  of 
which  the  following  is  a  description. 
My  present  invention  relates  to  an  im- 

proved device  for  addition  to  an  ordinary 
phonograph  for  indicating  the  speed  at  which 
the  mandrel  may  be  operated.  This  is  a  de- 

sirable practical  requirement,  since,  as  is  well 
known,  it  is  highly  important  that  a  pho- 

nographic musical  record  should  be  repro- 
duced at  the  same  surface  speed  at  which  the 

original  master  -  record  was  secured,  and 
with  present  devices  the  determination  of  the 
proper  speed  is  a  matter  of  careful  adjust- 

ment and  with  most  users  a  question  of  mere 
guesswork. 

My  invention  provides  a  very  simple  index 
by  means  of  which  the  phonograph  may  be 
adjusted  at  the  desired  speed  without  the  ne- 

cessity of  any  experimental  manipulation. 
In  order  that  the  invention  may  be  better 

understood,  attention  is  directed  to  the  ac- 
companying drawings,  forming  a  part  of  this 

specification,  and  in  which — 
Figure  1  is  a  sectional  view  of  a  part  of 

the  mechanism  of  an  ordinary  phonograph, 
showing  the  top  plate,  motor  -  frame,  gov- 

erning-lever, governing-disk,  and  adjusting- 
screw,  with  my  present  improvements  ap- 

plied thereto;  and  Fig.  2,  a  top  view  looking 
down  on  the  adjusting-screw. 

In  both  of  the  views  corresponding  parts 
are  represented  by  the  same  reference  -  nu- 
merals. 

The  top  plate  1  carries  the  motor-frame  2 
in  the  usual  way.  The  high-speed  shaft  of 
the  spring-motor  (not  shown)  drives  the  gov- 

ernor-disk 3,  with  which  cooperates  a  pad  4 
on  the  governing-lever  5.  As  the  speed  of 
the  motor  increases,  the  governor  -  disk  3  is 
drawn  into  engagement  with  the  pad  4  until 

5° 

55 

6o 

65 

the  friction  developed  tends  to  retard  any 
further  acceleration  in  the  speed  and  main- 

tains the  speed  constant  at  a  point  deter- 
mined by  the  position  of  the  governing-lever. 

Engaging  the  governing-lever  is  adjusting- 
screw  6,  working  in  the  motor-frame  2  and 
having  a  milled  head  7,  by  which  it  may  be 
turned.  The  parts  so  far  described  are  of 
the  usual  construction. 

Mounted  on  the  adjusting-screw  6  is  a  col- 
lar 8,  carrying  an  index  9,  which  cooperates 

with  a  scale  10  on  the  top  plate.  A  stop  11 

is  engaged  by  the  index  9  to  prevent  the  ad- 
justing-screw from  being  turned  more  than  a 

complete  rotation,  so  that  when  the  index 
9  corresponds  with  any  figure  on  the  scale 
10  the  speed  of  the  motor  will  correspond 
to  that  figure.  The  collar  8  is  adjustably 
mounted  on  the  shank  of  the  adjusting-screw 
6  and  secured  in  a  position  by  a  set-screw  12, 
so  that  the  parts  can  be  readjusted  from  time 
to  time  to  accommodate  any  slight  wear  of 
the  pad  4  or  any  lost  motion  in  the  operating 

parts. 
Having  now  described  my  invention,  what  70 

I  claim  as  new  therein,  and  desire  to  secure 
by  Letters  Patent,  is  as  follows : 

1 .  The  combination  with  the  governor-disk, 
governing  -  lever  and  adjusting -screw  of  a 
spring-operated  phonograph,  of  an  index  car- 

ried by  the  adjusting -screw  and  cooperat- 
ing with  a  stationary  scale,  and  means  for 

preventing  the  adjusting -screw  from  being 
turned  more  than  a  complete  revolution,  sub- 

stantially as  set  forth. 

2.  In  a  phonograph  or  the  like,  and  in  com- 
bination with  the  speed-adjusting  screw,  of  a 

finger  adjustably  carried  by  the  screw,  and 
a  stop  in  the  path  of  said  finger. 

This  specification  signed  and  witnessed  this  85 
28th  day  of  June,  1904. 

PETER  WEBER. 
Witnesses : 

Harry  G.  Walters, 
Mina  C.  MacArthtib. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  O.  Houser,  a 

citizen  of  the  United  States  of  America,  re- 
siding at  Pittsburg,  in  the  county  of  Alle- 

5  gheny  and  State  of  Pennsylvania,  have  in- 
vented certain  new  and  useful  Improvements 

in  Attachments  for  Musical  Instruments,  of 
which  the  following  is  a  specification,  refer- 

ence being  had  therein  to  the  accompanying 
io  drawings. 

This  invention  relates  to  certain  new  and 

useful  improvements  in  attachments  for  mu- 
sical instruments,  and  more  particularly  to 

an  attachment  adapted  to  be  used  in  connec- 
15  tion  with  graphophones ,  phonographs ,  and  the 

like  reproducing  musical  instruments. 
The  primary  object  of  my  invention  is  to 

provide  an  attachment  for  improving  the  so- 
norous qualities  of  an  instrument  and  to  reg- 

20  ulate  the  volume  of  tone  produced  by  an  in- 
strument, at  the  same  time  maintaining  a 

mellow  and  soft  sound. 
It  is  a  well-known  fact  that  some  musical 

instruments,  such  as  graphophones,  at  times 
25  produce  harsh  and  penetrating  sounds  which 

are  disagreeable  to  the  ear  and  at  other  times 
produce  sounds  that  are  hardly  audible,  the 
tones  of  which  are  indistinct  and  cannot  be 

appreciated.     My  attachment  aims  to  elimi- 
30  nate  the  harsh  notes  or  sounds  produced  by 

the  musical  instrument  and  to  improve  the 
indistinct  and  inaudible  sounds  or  notes  of 
an  instrument.  To  this  end  I  have  devised 
an  attachment  which  can  be  used  in  connec- 

35  tion  with  different  types  of  musical  instru- 
ments, such  as  horns,  and  the  construction  of 

the  attachment  enables  me  to  manufacture 
the  same  at  a  comparatively  small  cost,  at 
the  same  time  maintaining  a  construction  of 

40  durable  nature. 
With  the  above  and  other  objects  in  view 

the  invention  finally  consists  in  the  novel 
construction,  combination,  and  arrangement 
of  parts,  which  will  be  hereinafter  more  fully 

45  described  and  then  specifically  pointed  out  in 
the  claims,  and,  referring  to  the  drawings  ac- 

companying this  application,  like  numerals 
of  reference  designate  corresponding  parts 
throughout  the  several  views,  in  which — 

5°  Figure  1  is  a  side  elevation  of  a  grapho- 
phone  equipped  with  my  improved  attach- 

ment. Fig.  2  is  a  side  elevation  of  the  at- 
tachment. Fig.  3  is  an  end  view  of  the  same. 

Fig.  4  is  a  vertical  sectional  view  of  the  at- 
5  5  tachment.  Fig.  5  is  an  end  view  of  a  portion 

of  my  improved  attachment,  illustrating  a 

diaphragm  used  in  connection  with  the  at- 
tachment. Fig.  6  is  a  vertical  sectional  view 

of  a  modified  form  of  construction  that  may 
be  used  in  connection  with  the  attachment,  6o 
and  Fig.  7  is  an  end  view  of  a  portion  of  the same. 

In  the  accompanying  drawings  I  have  illus- 
trated the  attachment  as  applied  to  a  grapho- 

phone  simply  to  show  the  manner  in  which  it  65 
is  used  with  such  an  instrument. 

The  attachment  proper,  which  is  illus- 
trated in  Figs.  2  to  5,  inclusive,  consists  of 

two  members  1  and  2,  each  of  which  is  pro- 
vided with  an  outwardly-extending  tube  or  70 

pipe  3.  These  members  1  and  2  are  substan- 
tially in  the  form  of  segments  of  spheres, 

preferably  of  different  peripheral  diameters 
for  a  purpose  as  will  presently  appear.  The 
periphery  of  the  member  1  is  preferably  of  a  75 
greater  diameter  than  the  periphery  of  the 
member  2,  whereby  when  these  members  are 
placed  in  engagement  with  one  another  the 
periphery  4  of  the  member  1  can  be  bent  in- 

wardly or  reamed  to  engage  the  member  2  80 
and  form  a  casing  for  a  diaphragm  5.  This 
diaphragm  is  preferably  made  of  thin  sheet 
steel,  rubber,  or  the  like  resilient  metal  or 
material,  and  the  diaphragm  is  substantially 
the  shape  in  top  plan  view  of  a  Maltese  cross,  85 
the  peripheral  edges  6  6  of  the  diaphragm 
being  retained  between  the  peripheries  of  the 
members  1  and  2. 

One  of  the  tubes  or  pipes  3  is  provided 
with  a  regulator  7  substantially  of  a  damper  90 
form,  this  regulator  consisting  of  a  circular 
plate  8,  mounted  upon  a  rod  9,  journaled 
transversely  of  the  pipe  3.  The  ends  of  the 
pipes  3  3  are  slotted,  as  indicated  at  10  10,  to 
permit  of  the  ends  being  contracted  or  ex-  95 
panded,  as  it  may  be  desired,  when  securing 
my  improved  attachment  upon  an  instru- ment. 

In  Figs.  6  and  7  of  the  drawings  I  have 
illustrated  a  slight  modification  of  my  im-  100 
proved  attachment,  which  resides  in  dispens- 

ing with  the  form  of  regulator  illustrated  in 
Fig.  4  of  the  drawings  and  employing  an  aux- 

iliary or  secondary  diaphragm  11,  similar  in 
construction  to  the  diaphragm  5  heretofore  105 
described.  The  diaphragm  11  coincides  with 
the  diaphragm  5  and  is  rotatably  mounted 
between  the  members  1  and  2. 

I  have  employed  the  regulators  for  im- 
proving and  controlling  the  volume  of  sound  no 

passing  through  my  improved  attachment,  it 
being  possible  by  the  adjustment  of  the  regu- 
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lators  to  limit  or  confine  the  sounds  emitted 
from  a  musical  instrument  equipped  with  my 
improved  attachment. 

The  vibrations  of  the  diapliragm  are  adapt- 
ed to  improve  weak  and  inaudible  sounds  and 

to  reduce  the  harsh  and  penetrating  sounds 
to  mellow  tones  pleasant  to  the  ear.  My  im- 

proved attachment  serves  as  a  mute  for  in- 
struments and  when  properly  regulated  is 

capable  of  regulating  the  sound  facilities  of 
any  instrument  to  which  it  is  applied. 

What  1  claim,  and  desire  to  secure  by  Let- 
ters Patent,  is — 

1.  An  attachment  for  musical  instruments 

consisting  of  two  members,  an  outwardly- 
extending  pipe  carried  by  each  member,  the 
ends  of  said  pipes  being  slotted,  a  regulator 
mounted  in  one  of  said  pipes,  a  diaphragm 
interposed  between  said  members,  and  means 
to  secure  said  members  together,  substan- 

tially as  described. 
2.  An  attachment  for  musical  instruments 

consisting  of  two  members  substantially  in 
the  form  of  segments  of  spheres,  a  diaphragm 

25  interposed  between  said  members,  a  regula- 
tor carried  by  one  of  said  members,  and 

*S 

20 

means  to  secure  said  members  together,  subj 
stantially  as  described. 

3.  The  combination  with  a  musical  instru- 
ment, adapted  to  produce  sounds,  of  an  at-  30 

tachment  consisting  of  two  members  sub- 
stantially in  the  form  of  segments  of  spheres, 

a  diaphragm  mounted  between  said  mem- 
bers, means  to  secure  said  members  together, 

and  means  to  regulate  the  sounds  passing  35 

through  said  attachment,  substantially  as 
described. 

4.  In  an  attachment  for  musical  instru- 
ments, the  combination  with  an  instrument 

capable  of  producing  a  sound,  of  two  mem-  40 
bers,  a  diaphragm  mounted  between  said 
members,  means  to  secure  said  members  to- 

gether, means  to  regulate  the  sounds  passing 
through  said  members,  and  means  to  secure 
said  members  to  said  musical  instrument,  45 
substantially  as  described. 

In  testimony  whereof  I  affix  my  signature 
in  the  presence  of  two  witnesses. 

JOHN  0.  HOUSER. 
Witnesses : 

H.  C.  Evert, 
E.  E.  Potter. 
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UNITED  STATES  PATENT  OFFICE. 
GUSTAVE  HARMAN  VILLY,  OF  MANCHESTER,  ENGLAND,  ASSIGNOR  TO 

UNITED  STATES  HORN  COMPANY,  OF  NEW  YORK,  N.  Y,  A  CORPO- 
RATION. 

HORN   FOR   PHONOGRAPHS,   EAR-TRUMPETS,  Ac. 

No.  12,442.  Specification  of  Reissued  Letters  Patent.  Reissued  Jan.  30,  1906. 

Original  No,  739,954,  dated  September  29,  1903.    Application  for  reissue  filed  October  26,  1905.    Serial  No.  284,581. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Gustave  Harman 

Villy,  a  subject  of  the  King  of  Great  Britain 
and  Ireland,  residing  at  5  Longford  Place, 

Longsight,  Manchester,  in  the  county  of  Lan- 
caster, England,  have  invented  certain  new 

and  useful  Improvements  in  Connection  with 
Hornsf  or  Phonographs,  Ear  Instruments,  and 
for  Like  Purposes,  (for  which  I  have  made 

application  for  Letters  Patent  in  Great  Brit- 
ain, No.  20,146,  and  dated  15th  day  of  Sep- 

tember, 1902,)  of  which  the  following  is  a 
specification. 

This  invention  relates  to  improvements  in 

connection  with  horns  or  trumpet-like  sound 
distributers  or  collectors  for  use  upon  phono- 

graphs, gramophones,  and  other  like  instru- 
ments, and  also  for  ear-trumpets,  fog-horns, 

and  other  sound  distributing  and  collecting 
devices,  the  object  being  to  provide  a  horn  or 
trumpet-like  device  which  can  be  folded  when 
not  in  use,  so  as  to  be  capable  of  ready  trans- 

portation and  for  placing  within  the  case  of 
the  phonograph  or  in  the  pocket  of  the  user 

25  when  it  is  to  be  applied  to  an  ear  instrument 
or  the  like. 

The  accompanying  drawings  represent  one 
form  of  the  invention. 

Figure  1  is  an  elevation  of  the  complete  or 
30  erected  horn.  Figs.  2,  3,  and  4  are  detail 

views  illustrating  the  manner  in  which  the 
horn  can  be  collapsed  or  folded.  Fig.  5  is  a 
perspective  view  illustrating  one  convenient 
application  of  the  improved  horn  to  a  phono- 

35  graph.  Fig.  6  is  a  detail  view  on  an  enlarged 
scale. 

In  carrying  my  invention  into  effect  in  one 
convenient  manner  when  making  my  folding 
horn  for  use,  particularly  in  connection  with 

4°  a  phonograph  or  like  instrument,  I  make  the 
end  a  of  trumpet-like  or  curved  configuration 
with  an  enlarged  outer  end  and  a  smaller  end 
at  the  interior  of  the  conoidal-like  form.  I 

make  this  enlarged  and  trumpet-like  device 
by  employing  a  series  of  strips  b  of  paper, 
wood,  linen,  or  other  preferably  flexible  ma- 

terial, the  foundations  of  which  I  prefer  to 
make  of  linen  or  the  like,  so  as  to  form  a 

hinge-like  connection  c  between  each  of  the 
50  strips,  the  members  b  of  which  I  arrange  so 

that  while  lying  close  together  when  extended 
there  is  a  dividing-line  between  them,  about 
which  they  can  be  folded  upon  the  base  of 

linen  or  the  like  connecting-web,  upon  which 
the  paper  or  other  material  is  mounted.    The  55 
longitudinal  hinged  edges  c  of  the  flexible  seg- 

ments or  sectors  b  are  curved  in  such  manner 

that  although  the  segments  when  opened  out 
cannot  lie  in  the  same  plane  they  can  either 
be  folded  together  in  a  zigzag  manner,  so  as  to  60 
lie  parallel  to  one  another,  as  shown  in  Figs. 
2  to  4,  or  extended  by  springing  or  buckling 
into  the  requisite  trumpet  or  bell-like  form, 
as  shown  in  Figs.  1  and  5.     The  angles  formed 
by  the  meeting  of  the  hinged  segments  when  65 
extended  form,  as  it  were,  ribs,  giving  rig- 

idity to  the  trumpet  form.     The  outer  ends 

of  the  segmental-like  strips  I  prefer  to  pro- 
tect by  a  bent  or  turned- over  edging  d  of 

metal,  making  the  connection  rigid  by  press-  70 
ing  a  portion  of  the  strip  of  metal  or  other 
binding  material  into  the  edge  of  the  paper  or 
the  like  foundation. 

Upon  the  extreme  member  e  of  the  series  of 
strips  b  thus  formed  into  one  band  I  provide  75 

eyelets  /  or  other  clip-like  devices  for  en- 
abling snap  projections  li  on  the  opposite  end 

strip  g  to  be  engaged  therewith  and  when 
thus  engaged  to  form  a  completed  trumpet- 

like sound-distributer.  80 

Instead  of  arranging  eyelets  or  hook-like 
clips  upon  the  outer  members  of  the  series  of 
strips  I  may  make  one  to  engage  with  the 
other  by  forming  a  bead-like  connection  or 
flange  Tc  upon  one  member,  into  which  the  85 
corresponding  projecting  or  engaging  por- 

tions of  the  other  may  enter,  as  shown  in  Fig. 
6.  When  providing  for  an  extension  and  a 

long  funnel-like  carrier  for  the  built-up  trum- 
pet-like end  a  to  engage  with,  I  sometimes  90 

make  a  conical  tube  Z,  the  enlarged  end  of 

which  engages  with  the  inner  end  of  the  trum- 
pet-terminal a,  while  the  smaller  end  of  the 

cone  engages  with  the  receiver  m  of  the  pho- 
nograph or  enters  into  the  rubber  or  other  95 

tubular  or  flexible  connection  which  may  be 

employed  for  use  upon  any  particular  instru- 
ment. I  prefer  to  make  this  extended  or  car- 

rying member  I  for  the  collapsible  trumpet 
from  paper  or  other  suitable  material  built 
up  in  a  similar  manner  to  that  hereinbefore 
described  to  my  collapsible  end,  or  the  cone 
may  be  made  in  a  short  length  in  one  piece  or 
it  may  be  made  telescopic  when  so  desired. 
When  providing  for  a  flexible  connection  105 

at  the  extreme  end  of  the  cone  I,  I  attach  a 

100 
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length  of  rubber  or  the  like  tubing  n,  which  I 
bind  with  metal  or  other  band  at  the  end  for 

the  purpose  of  inserting  it  upon  the  funnel  o 
of  the  phonograph-reproducer,  and  I  stiffen 

5  the  combination  trumpet  and  funnel  with 
flexible  end  by  providing  one  or  more  bars  p 

of  metal  or  the  like  still'eners  which  support 
t  he  funnel  by  means  of  elastic  or  other  con- 

nections g,  arranged  upon  the  cone  end  and 
to  suspended  from  the  projecting  stiffening 

hook  or  members  p,  carried  from  the  metal 
end  or  binder  of  the  flexible  tube  n. 

When  constructing  a  funnel  or  tube  for  an 
ear-trumpet  or  for  a  fog  or  speaking  horn  or 

15  the  like,  I  employ  the  same  method  of  build- 
ing up  the  segments  to  form  the  expanding 

surface,  modifying  the  arrangement  of  the 
inner  end  to  suit  the  connection  that  is  to  be 
made  therewith,  so  that  when  the  trumpet  is 

20  in  use  it  can  be  extended  and  a  large  outer 
area  exposed  for  the  collection  of  sound  and 
when  not  in  use  it  can  be  folded  each  seg- 

ment upon  the  other,  so  as  to  occupy  but  lit- 
tle space — that  is  to  say,  a  trumpet  such  as 

25  illustrated  in  Figs.  1  to  4  would  be  suitable 
as  an  ear-trumpet. 

I  am  aware  that  it  has  hitherto  been  pro- 
posed to  form  conical  or  pyramidal  horns 

from  cardboard  provided  with  a  linen  foun- 
30  dation;  but  such  horns  have  been  made  up 

from  a  single  flat  scored  sheet  or  from  a  num- 
ber of  flat  triangular  strips  having  straight 

edges.  Such  horns  could  be  developed  or 
laid  out  upon  a  flat  surface.     Owing  to  their 

SS  formation,  if  such  horns  were  made  collapsi- 
ble they  would  have  to  be  sustained  in  their 

conical  form  by  additional  sustaining  means, 
or  if  they  were  made  self  -  sustaining  they 
could  not  be  made  collapsible.     In  contra- 

4°  distinction  to  this  my  collapsible  horn  could 
not  be  made  up  from  a  single  flat  sheet,  as 
each  strip  has  to  be  made  with  curved  edges, 
and  when  the  strips  are  flexibly  secured  to- 

gether at  such  curved  edges  the  whole  or 
45  complete  surface  so  formed  cannot  be  laid 

out  or  developed  on  a  flat  surface.  My  horn, 
owing  to  the  curvature  of  the  edges  of  the 
strips,  is  self-sustaining  and  requires  no  addi- 

tional stiffening  or  sustaining  devices,  al- 
so though  when  it  is  desired  to  collapse  the  horn 
this  may  be  effected  by  forcibly  straighten- 

ing and  folding  the  strips  one  against  the 
other  in  the  manner  hereinbefore  described 
with  reference  to  Figs.  2,  3,  and  4.     The  horn 

55  when  erected  offers  a  decided  resistance  to 
such  straightening  or  folding  sufficient  to 
render  it  self-sustaining  against  all  ordinary 
shocks  liable  to  be  encountered;  but  it  is 
found  that  when  one  strip  has  been  forcibly 

60  straightened  or  folded  against  another  the 
equilibrium  of  the  trumpet  is  destroyed  and 
the  whole  may  be  easily  collapsed. 

I  do  not  limit  the  application  of  my  inven- 
tion to  any  particular  method  of  building  up 

65  the  segments  or  to  any  special  curve  or  con- 

figuration of  the  same,  and  I  vary  the  method 
of  jointing  and  stiffening  them  to  suit  the  ma- 

terial from  which  the  strips  are  constructed 
and  the  foundation  or  base  fabric  upon  which 
the  flexible  material  forming  the  strips  is  se-  70 
cured. 

Having  thus  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is — 
1.  A  collapsible  but  self-sustained  phono-  75 

graph  -  horn,  ear  -  trumpet  or  the  like  com- 
prised of  a  number  of  flexible  strips  having 

curved  meeting  edges  substantiallv  as  set 
forth. 

2.  A  collapsible  but  self-sustained  phono-  80 
graph-horn,  ear-trumpet  or  the  like  compris- 

ing a  number  of  flexible  strips  having  curved 
meeting  edges  and  mounted  on  a  flexible  foun- 

dation, substantially  as  and  for  the  purposes 
hereinbefore  set  forth.  85 

3.  A  collapsible  but  self-sustained  phono- 
graph-horn, ear-trumpet  or  the  like  compris- 

ing a  number  of  flexible  strips  having  curved 
meeting  edges,  a  flexible  foundation  for  said 
strips  and  means  for  detachably  securing  the  90 
two  extreme  strips  together,  substantially  as 
set  forth. 

4.  A  collapsible  but  self-sustained  phono- 
graph-horn, ear- trumpet  or  the  like  compris- 

ing a  number  of  flexible  strips  having  curved  95 
meeting  edges,  flexible  connections  between 
such  edges  and  protecting  means  on  the  outer 
exposed  edges,  substantially  as  set  forth. 

5.  A  phonograph-horn,  ear-trumpet  or  the 
like  comprising  a  rigid  conical  tube  and  a  col-  100 
lapsible  trumpet-shaped  mouth,  the  latter 
being  made  up  of  a  number  of  flexible  strips 
having  curved  meeting  edges,  and  flexible 
connections  at  such  edges,  substantially  as 
hereinbefore  set  forth.  105 

6.  A  horn  of  the  class  described  compris- 
ing a  rigid  conical  tube,  and  a  collapsible 

trumpet-shaped  mouth  made  up  of  a  number 
of  flexible  strips  having  curved  meeting  edges, 
said  mouth  being  connected  to  said  rigid  con-  no 
ical  tube,  substantially  as  described. 

7.  A  horn  of  the  class  described  compris- 
ing a  rigid  conical  tube,  and  a  collapsible 

trumpet-shaped  mouth  made  up  of  a  number 
of   flexible    strips    having   curved    meeting  115 
edges,  said  mouth  being  telescopically  con- 

nected to  said  conical  tube,  substantially  as 
described. 

8.  A  phonograph-horn  or  the  like  compris- 
ing a  number  of  flexed  strips  having  curved  120 

meeting  edges,  and  means  joining  said  edges, 
said  strips  being  so  flexed  and  said  edges  so 
curved  and  joined  that  the  horn  is  given  a 
trumpet-hke  or  bell-like  form,  the  strips  form- 

ing angles  where  said  edges  meet.  125 
9.  A  phonograph-horn  or  the  like  compris- 

ing a  number  of  strips  each  having  a  founda- 
tion or  facing  of  linen  or  the  like,  said  strips 

being  so  flexed  and  their  edges  so  curved  and 
joined  that  the  horn  is  given  a  trumpet-like  130 
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or  bell-like  form,  the  strips  forming  angles 
where  said  edges  join  or  meet. 

10.  A  phonograph-horn  comprising  a  num- 
ber of  strips  joined  or  meeting  at  their  edges, 

5  said  strips  being  so  flexed  and  said  edges  so 
curved  that  the  horn  is  given  a  trumpet-like 
or  bell-like  form,  the  strips  forming  angles 
where  said  edges  join,  and  protecting  means 
on  the  outer  exposed  edges  or  ends  of  the 

io  strips. 
11.  A  horn  comprising  a  funnel-like  por- 

tion and  a  trumpet-shaped  mouth  portion, 
the  latter  comprising  a  number  of  strips  pro- 

vided  with   means   joining    them    at    their 
15  edges,  said  strips  being  flexed  and  said  edges 

curved  so  as  to  produce  the  trumpet  form  of 
said  mouth  portion,  and  said  strips  having 
angular  relation  to  one  another,  substan- 

tially as  described. 
20  12.  A  phonograph-horn  comprising  a  num- 

ber of  flexed  strips  having  curved  meeting 
edges,  means  joining  said  strips  edge  to  edge, 
said  strips  being  so  flexed  and  said  edges  so 
curved  and  joined  that  the  horn  is  given  a 

25  trumpet  -  like  or  bell  -  like  form,  the  strips 
forming  angles  where  said  edges  meet,  and 

3° 

35 

protecting  devices  applied  upon  the  outer  ex- 
posed edges  or  ends  or  the  strips. 

13.  A  phonograph-horn  comprising  a  fun- 
nel-like portion  and  a  mouth  portion,  the  lat- 

ter comprising  a  number  of  side  portions  ex- 
tending lengthwise  of  the  horn  and  joining 

one  another  at  their  borders,  forming  angles 
where  joining,  said  sides  so  curved  at  their 
corner  portions  and  so  flexed  as  to  give  the 
mouth  portion  a  trumpet -like  or  bell -like 
form,  and  their  outer  exposed  ends  being 
provided  with  protecting  means. 

14.  A  horn  comprising  a  funnel-like  por- 
tion and  a  trumpet-shaped  mouth  portion,  40 

the  latter  comprising  a  number  of  strips  or 
sides  provided  with  means  joining  them  at 
their  edges,  said  strips  being  flexed  and  said 
edges  curved  so  as  to  produce  the  trumpet 
form  of  said  mouth  portion,  and  said  strips  45 
having  angular  relation  to  one  another,  and 
protecting  means  on  the  outer  exposed  edges 
or  ends  of  the  strips. 

GUSTAVE  HARMAN  VILLY. 
Witnesses : 

Dora  Villy, 
Robert  Morrison  Neilson. 
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GRAPHOPHONE-REPRODUCER. 

No.  811,568. Specification  of  Letters  Patent, 

Application  filed  January  12, 1904.    Serial  Mo,  188,795. 

Patented  Feb.  6,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  Abbott  Man- 

waring,  of  Bayonne,  county  of  Hudson, 
State  of  New  Jersey,  have  invented  a  new 
and  useful  Graphophone-Reproducer,  which 
invention  is  fully  set  forth  in  the  following 
specification. 

My  invention  relates  to  means  for  securing 
in  place  the  needle  of  a  reproducer,  and  its 
purpose  is  to  permit  the  needle  to  be  readily 
inserted  in  place  and  to  expedite  the  substi- 

tution of  a  fresh  needle  for  an  old  one.  At 
the  present  time  these  needles  are  held  in  the 
needle-receiving  barrel  by  a  set-screw,  and  to 
put  in  a  fresh  needle  the  screw  has  to  be 
turned  several  revolutions,  and  then  after  the 
old  needle  is  removed  and  the  new  needle  put 
in  place  the  screw  has  to  be  turned  back  sev- 

eral revolutions,  all  of  which  calls  for  consid- 
erable time  and  trouble.  By  means  of  my 

present  invention  most  of  this  is  avoided. 
The  use  of  a  split  spring-socket  for  holding  the 
needle  has  also  been  proposed ;  but  no  means 
(such  as  a  lever)  have  been  provided  for  re- 

leasing the  pressure  upon  the  needle  to  per- 
mit ready  removal  of  the  same  and  substitu- 
tion of  a  fresh  needle. 

My  invention  will  best  be  understood  by 
reference  to  the  accompanying  drawings, 
showing  the  preferred  embodiment  thereof, 
in  which — 

Figure  l'is  a  face  view,  and  Fig.  2  is  a  side 
view,  partly  broken  away,  of  a  reproducer 
equipped  with  my  novel  means  for  holding 
the  needle  in  place.  Fig.  3  is  a  sectional 
view  through  the  barrel  of  the  stylus-bar  on 
line  3,  Fig.  4,  the  stylus-clamping  lever  being 
shown  in  elevation.  Fig.  4  is  a  longitudinal 
sectional  view  at  right  angles  to  Fig.  3. 

A  is  a  reproducer,  and  B  is  a  stylus-bar  at- 
tached thereto  and  secured  at  one  end  to  the 

diaphragm  a,  while  at  its  outer  end  is  the 
usual  barrel  b  for  receiving  the  needle,  all  of 
which  is  as  usual.  Instead  of  securing  the 
needle  C  in  place  by  a  set-screw,  as  hereto- 

fore, I  make  use  of  the  following  construction. 
The  longitudinal  •  slot  2  in  the  side  of  the barrel  communicates  with  the  central  bore 
thereof,  and  a  transverse  seat  3  is  made,  as 
indicated.  In  this  slot  2  is  pivoted,  as  at  d,  a 
lever  D,  whose  lower  end  enters  the  slot  2  and 
is  held  against  the  needle  C  by  a  spring  E, 
that  is  seated  in  the  transverse  opening  or  re- 

cess z  through  the  side  wall  of  the  barrel  and 
opening  into  the  central  bore  of  the  barrel  at  55 
its  closed  upper  or  inner  end.     The  coiled 
spring  E  rests  at  its  inner  end  against  a  seat  e 
and  at  its  other  or  outer  end  encircles  a  pro- 

jection e'  on  the  lever  D  above  its  pivot  d.  At 
its  clamping  end  the  lever  has  an  elongated  60 

straight  gripping  surface  or  face  d',  making 
extended  contact  with  the  straight  side  of  the 
needle,  thereby  rigidly  holding  the  latter  in 
its  socket  and  avoiding  relative  movement 
of  the  parts,  which  would  prevent  accurate  65 

and  faithful  operation  of  the  parts  when  ac-  - 
tuated  by  a  sound-record  groove  to  transmit 
vibrations   to   the   diaphragm.     Above   the 
pivot  d  the  lever  D  is  in  the  form  of  a  handle 
or  projection  suitable  for  manually  4ePress_  7° 
ing  the  lever  on  its  pivot  against  the  tension 
of  spring  E. 

The  mode  of  operaton  is  obvious.  Push 
the  handle  of  lever  D  toward  the  reproducer, 
(to  the  left  in  Figs.  2  and  4,)  insert  the  needle,  7  5 
and  release  the  handle,  whereupon  the  needle 
will  be  securely  held  in  place.  To  put  in  a 
fresh  needle,  press  the  handle  as  before  and 
let  the  old  needle  drop  out,  whereupon  a 
new  needle  may  be  readily  inserted.  80 

Having  thus  described  my  invention,   I 

claim — 
1.  In  a  reproducer,  the  combination  of  a 

needle-receiving  barrel  having  an  axial  bore 
and  having  also  a  longitudinal  slot  communi-  85 
eating  with  said  bore  for  substantially  the 
full  length  of  the  latter,  and  a  spring-pressed 
lever  pivoted  in  the  upper  end  of  said  slot  and 
having  its  lower  face  located  entirely  within 
said  slot,  whereby  said  face  may  present  an  90 
extended  bearing-surface  against  the  side  of 
an  unnotched  needle,  the  upper  end  of  said 
lever  being  extended  to  provide  a  thumb- 

piece. 
2.  In  a  reproducer,  a  diaphragm,  a  stylus-  95 

bar  connected  therewith,  a  needle  barrel  or 
socket  at  one  end  of  the  stylus-bar,  a  hand- 
operable  clamping-lever  pivoted  to  the  bar- 

rel and  having  an  elongated  gripping-surface 
extending  longitudinally  of  the  barrel  and  100 
adapted  to  make  extended  engagement  with 
the  surface  of  a  needle  when  in  place  in  the 
barrel,  and  a  spring  acting  on  the  lever  to 
normally  press  its  gripping  -  surf  ace  into 
clamping  engagement  with  the  needle.  105 

3.  In  a  reproducer,  a  diaphragm,  a  stylus- 
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bar  connected  therewith,  a  needle  barrel  or 
socket  at  I  lie  oilier  end  of  the  stylus-bur,  a 
band-operable  clamping-lever  pivoted  to  the 
barrel  and  extending  longitudinally  with  re- 

5  lation  thereto,  said  lever  having  on  one  side 
of  its  pivot  toward  the  open  end  of  the  barrel 

a  gripping-face  adapted  to  engage  the  sur- 
face 01  a  needle  in  the  barrel  through  a  slot 

or  opening  in  the  wall  of  said  barrel,  and  a 
io  coiled  spring  housed  in  a  transverse  recess  or 

chamber  opening  at  one  side  of  the  barrel 
said  spring  pressing  at  its  outer  end  against 

the  lever  on  the  other  side  of  its  pivot  thereby 

normally  forcing  the  gripping-surface  of  said 
lever  into   clamping  engagement   with   the 
needle. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 

J5 

ing  witnesses. 
GEORGK  ABBOTT  MANWABING. 

Witnesses: 

C.  A.  L.  Massie, 
Ralph  Lane  Scott. 
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ATTACHMENT  FOR  PHONOGRAPHS. 

No.  811,633. Specification  of  Letters  Patent. 

Application  filed  January  24,  1905.    Serial  No,  242,548. 

Patented  Feb.  6,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Zenas  Tarble  Gro  ver, 

a  citizen  of  the  United  States,  residing  at 
South  New  Berlin,  in  the  county  of  Chenango 

5  and  State  of  New  York,  have  invented  a  new 
and  useful  Attachment  for  Phonographs,  of 
which  the  following  is  a  specification. 

This  invention  relates  to  certain  improve- 
ments in  phonographs,  graphophones,  and 

io  similar  sound-producing  machines,  and  more 
particularly  to  a  novel  form  of  mechanism 
for  automatically  operating  the  motor-brake 
after  the  sound-box  has  entirely  completed 
the  reproduction  of  the  record. 

15  The  object  of  the  invention  is  to  provide  a 
simple,  inexpensive,  and  efficient  device  of 
this  character  capable  of  being  used  in  con- 

nection with  any  of  the  well  -  known  forms 
of  sound  producing  and  recording  machines 

20  and  which  will  automatically  apply  the  brake 
to  the  motor,  and  thereby  positively  stop  the 
latter  when  the  machine  has  finished  playing 
a  record. 

A  further  object  of  the  invention  is  to  pro- 
25  vide  a  trip-lever  adapted  to  be  engaged  by 

the  reproducer-arm  to  automatically  apply 
the  brake,  said  trip -lever  being  provided 
with  a  longitudinally-adjustable  pin  or  screw 
whereby  the  device  may  be  set  for  stopping 

30  the  actuating-motor  at  any  predetermined 
time. 

With  these  and  other  objects  in  view  the 
invention  consists  in  the  construction  and 
novel  combination  and  arrangement  of  parts 

35  hereinafter  fully  described,  illustrated  in  the 
accompanying  drawings,  and  pointed  out  in 
the  claims  hereto  appended,  it  being  under- 

stood that  various  changes  in  form,  propor- 
tion, and  minor  details  of  construction  may 

40  be  resorted  to  without  departing  from  the 
principle  or  sacrificing  any  of  the  advantages 
of  this  invention. 

In  the  accompanying  drawings,  forming  a 
part  of  this  specification,  Figure  1  is  a  per- 

45  spective  view  of  a  phonograph,  showing  my 
improved  brake  -  applying  device  applied 
thereto.  Fig.  2  is  a  longitudinal  sectional 
view  of  the  device  detached.  Fig.  3  is  a 
transverse  sectional  view  of  the  same,  and 

50  Fig.  4  is  a  detail  perspective  view  of  the  con- 
necting-link and  a  portion  of  the  rod  de- 

tached. 
Similar  numerals  of  reference  indicate  cor- 

responding parts  in  all  the  figures  of  the 
drawings.  55 

The  improved  brake-applying  device  may 
be  used  in  connection  with  any  of  the  ap- 

proved forms  of  phonographs  or  grapho- 
phones in  which  a  motor  is  employed  for  re- 

ciprocating the  sound-box  carriage,  and  by  60 
way  of  illustration  I  have  shown  the  device 

attached  to  the  well-known  "Edison"  type 
of  machine,  in  which  5  represents  the  cabinet 
or  stand,  6  the  threaded  traversing  or  feed 
shaft,  and  7  the  sound-box  mounted  for  travel  65 
on  said  shaft  over  the  surface  of  the  cylin- drical record  8. 

Extending  through  a  slot  9  in  the  cabinet 
or  stand  is  a  brake-lever  10,  operatively  con- 

nected with  a  spring,  weight,  electric,  or  70 
other  motor,  (not  shown,)  the  latter  being  ar- 

ranged within  the  casing  and  connected  by 
a  belt  or  suitable  gearing  to  the  traversing- 
shaft  6  for  moving  the  sound-box  carriage 
over  the  surface  of  the  record.  The  several  75 
parts  of  the  machine  above  described  are  of 
well-known  construction  and  form  no  part  of 
this  invention,  the  essential  feature  of  which 
consists  of  a  housing  or  casing  11,  containing 
the  mechanism  for  automatically  applying  80 
the  brake.  The  casing  11,  which  is  prefer- 

ably formed  of  a  single  piece  of  metal,  is 
mounted  on  the  top  of  the  stand  or  cabinet  to 
one  side  of  the  brake-lever,  as  shown,  and  is 
provided  with  a  laterally-extending  flange  85 
12,  having  a  shoulder  13  to  accommodate  the 
base  14  of  the  machine,  and  one  or  more 
openings  adapted  to  receive  screws  or  similar 
fastening  devices  15,  by  means  of  which  the 
casing  is  secured  in  position  on  the  cabinet.  90 

The  opposite  end  walls  of  the  casing  are 
provided  with  alined  openings  16  for  the  re- 

ception of  a  spring-actuated  bolt  or  rod  17, 
one  end  of  which  is  flattened  laterally,  as  in- 

dicated at  18,  while  the  opposite  end  thereof  95 
is  provided  with  a  link  19,  which  fits  over  the 
free  end  of  the  brake-lever.  The  link  19  is 
detachably  secured  to  the  rod  17  and  is  pro- 

vided with  an  angularly  -  disposed  terminal 
spring  ring  or  loop  20,  which  engages  a  recess  100 
21  in  the  end  of  said  rod,  so  as  to  prevent  ac- 

cidental displacement  of  the  former.  Loosely 

mounted  on  the  rod  17  is  a  washer  or  disk  21', 
which  bears  against  the  flattened  portion  18 
of  the  rod,  and  mounted  on  said  rod  and  in-  105 
terposed  between  the  washer  and  one  end  of 
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the  casing  is  a  coil-spring  '22,  the  normal  tend- 
ency of  which  is  to  exert  a  longitudinal  pull 

on  the  brake-lever  when  the  link  is  in  engage- 
ment therewith.  Pivoted  within  the  casing 

5  1 1  above  the  rod  17  is  a  bell-crank  trip-lever 
23,  the  long  arm  of  which  extends  through  a 
slot  24  in  the  top  of  the  casing  and  is  provided 
with  a  threaded  opening  for  the  reception  of 
an  adjusting-screw  25,  while  the  short  arm  of 

to  the  lever  is  weighted,  as  indicated  at  26,  and 
adapted  to  engage  a  locking-notch  27  in  the 
flattened  end  of  the  rod  17  when  said  trip- 
lever  is  in  set  position.  It  will  thus  be  seen 
that  when  the  free  end  of  the  rod  17  is  forced 

15  rearwardly  the  short  arm  28  of  the  trip-lever 
will  drop  by  gravity  and  engage  the  notch  in 
the  rod  17,  and  when  the  sound-box  has  en- 

tirely completed  the  reproduction  of  the  rec- 
ord the  depending  arm  29  of  the  former  will 

20  engage  the  screw  25  and  tilt  the  trip -lever, 
thereby  permitting  the  spring  to  force  the 
rod  17  forward  and  apply  the  brake  to  the  ac- 
tuating-motor. 

The  adjusting-screw  is  provided  at  one  end 
25  with  an  enlargement  30,  adapted  to  receive 

the  impact  of  the  sound-box,  and  at  the  op- 
posite end  thereof  with  a  milled  head  31,  by 

means  of  which  the  screw  may  be  adjusted  to 
adapt  the  device  for  stopping  the  motor  at 

30  any  predetermined  position  on  the  record. 
The  adjustability  of  the  screw  25  is  an  impor- 

tant feature,  inasmuch  as  the  sound-waves 
reproduced  on  the  record-cylinder  terminate 
at  varying  distances  from  the  end  of  the 

35  same,  and  it  is  highly  desirable  to  stop  the 
motor  as  soon  as  the  machine  has  completed 
the  reproduction  of  the  record  in  order  to 
prevent  injury  to  the  stylus  and  to  obviate 
the  disagreeable  rasping  sound  usually  pro- 

40  duced  when  the  motor  is  allowed  to  run  after 
finishing  the  record. 

It  will  of  course  be  understood  that  the  de- 
vice may  be  used  for  applying  any  particular 

style  of  brake  and  that  the  same  may  be  po- 
45  sitioned  at  any  convenient  place  on  the  ma- 

chine and  actuated  by  any  of  its  moving 
parts.  It  will  also  be  understood  that  in- 

stead of  employing  a  spring-pressed  rod  for 
operating  the  motor-brake  a  weight,  lever, 

50  spring,  or  similar  device  may  be  used  without 
departing  from  the  principle  of  the  invention. 

From  the  foregoing  description  it  will  be 
seen  that  I  have  provided  an  extremely  sim- 

ple and  inexpensive  attachment  for  phono- 
55  graphs,  graphophones,  and  other  sound-pro- 

ducing machines  which  is  operable  by  the 
movement  of  the  reproducer- arm  to  automat- 

ically apply  the  motor-brake.        * 
Having  thus  described  the  invention,  what 

60  is  claimed  is — 
1 .  In  a  phonograph,  the  combination  with 

a  motor-brake,  of  a  feed-shaft,  a  sound-box 
carriage  mounted  for  travel  on  said  shaft,  a 

ing 

riage. 

for 
engagement with  the  said  box-car- 

70 

7.  In  a  phonograph,  the  combination  with 
a  motor-brake,  of  a  feed-shaft,  a  sound-box 
mounted  for  travel  on  said  shaft,  a  casing 
provided  with  alined  openings,  a  rod  slidably 
mounted  in  said  openings  and  provided  with 
a  locking-notch,  a  detachable  link  engaging 
the  rod  and  connected  to  the  brake,  a  plate 

carried  by  the  rod,  a  spring  interposed  be- 
tween the  plate  and  the  casing,  a  bell-crank 

75 

80 

85 

trip-lever  actuated  by  the  sound-box  carriage 
for  controlling  the  brake,  and  an  adjustable  65 
impact-pin  carried  by  the  trip-lever. 

2.  In  a  phonograph,  the  combination  with 
a  motor-brake,  of  a  feed-shaft,  a  sound-box 
carriage  mounted  for  travel  on  said  shaft,  a 
weighted  trip-lever  actuated  by  the  sound- 

box carriage  for  controlling  the  brake,  and  a 
threaded  impact-pin  adjustably  mounted  on 
one  end  of  the  trip-lever. 

3.  In  a  phonograph,  the  combination  with 
a  motor-brake,  of  a  feed-shaft,  a  sound-box 
carriage  mounted  for  travel  on  said  shaft,  a 
spring-actuated  rod  connected  to  the  brake 
and  provided  with  a  locking -notch,  and  a 
trip-lever  adapted  to  engage  the  notch  in  the 
rod  to  hold  the  same  in  set  position,  said  lever 
being  actuated  by  the  sound-box  to  release 
the  rod  and  operate  the  brake. 

4.  In  a  phonograph,  the  combination  with 
a  motor-brake,  of  a  feed-shaft,  a  sound-box 
carriage  mounted  for  travel  on  said  shaft,  a 
spring-actuated  rod  connected  to  the  brake 
and  provided  with  a  locking-notch,  and  a  piv- 

oted bell-crank  trip-lever  the  short  arm  of 
which  is  weighted  and  adapted  to  engage  said 
notch  for  holding  the  rod  in  set  position,  said 
lever  being  actuated  by  the  sound-box  car- 

riage to  release  the  rod  and  operate  the  brake. 
5.  In  a  phonograph,  the  combination  with 

a  motor-brake,  of  a  feed-shaft,  a  sound-box 
carriage  mounted  for  travel  on  said  shaft,  a 
spring-actuated  rod  connected  to  the  brake 
and  provided  with  a  locking-notch,  a  pivoted 
bell-crank  trip-lever  the  short  arm  of  which  is 
weighted  and  adapted  to  engage  said  notch 
for  holding  the  rod  in  set  position,  and  an  ad- 

justable impact-pin  carried  by  the  long  arm 
of  the  lever  for  engagement  with  the  said 
box-carriage. 

6.  In  a  phonograph,  the  combination  with 
a  motor-brake,  of  a  feed-shaft,  a  sound-box 
carriage  mounted  for  travel  on  said  shaft,  a 
casing  provided  with  alined  openings,  a  spring- 
actuated  rod  slidably  mounted  in  the  open- 

ings of  the  casing  and  provided  at  one  end 
thereof  with  a  locking-notch,  a  bell-crank 
trip-lever  pivoted  within  the  casing  and  hav- 

ing its  short  arm  weighted  and  adapted  to  en- 
gage the  locking-notch  for  holding  said  rod  in 

set  position,  the  long  arm  of  said  lever  pass- 
ing through  an  opening  in  the  top  of  the  cas- 
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trip-lever  pivoted  within  the  casing  the  short 
arm  of  which  engages  the  notch  in  the  rod  for 
holding  the  latter  in  set  position,  and  an  ad- 

justable impact-pin  carried  by  the  long  arm 
of  the  lever  for  engagement  with  the  sound- 

box carriage. 
In  testimony  that  I  claim  the  foregoing  as 

my  own  I  have  hereto  affixed  my  signature  in 
the  presence  of  two  witnesses. 

ZENAS  TARBLE  GROVER. 

Witnesses : 
Ghas.  Littlefair, 
Allah  L.  Morse. 
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To  all  whom  it  jnaij  coivcem: 
Be  it  known  that  I,  Camillus  Antonette 

Senne,  a  citizen  of  the  United  States,  resid- 
ing at  New  York,  in  the  county  of  New  York 

5  and  State  of  New  York,  have  invented  a  new 
and  useful  Improved  Phonograph-Horn,  of 
which  the  following  is  a  specification. 

This  invention  relates  to  an  improved  col- 
lapsible horn  especially  designed  for  use  in 

connection  with  phonographs  and  the  like, 
the  object  being  to  provide  a  horn  that  may 

be  "knocked  down,"  so  that  it  may  be 
readily  packed  in  a  small  space  and  also  that 
its  transportation  may  be  facilitated. 

15  With  these  briefly-stated  objects  in  view, 
the  invention  consists  in  providing  a  series  of 
blades  or  sections,  each  having  their  edges 
formed  with  flanges  over  which  is  secured  a 
locking -rib,  by  which  the  sections  are  se- 

curely held  together,  and  sleeves  having  tubu- 
lar portions  engaging  alternate  ribs,  the  de- 

vice as  a  whole  being  in  the  shape  of  a  horn. 
The  invention  also  comprises  means  for 

holding  the  horn  to  the  tube-nozzle,  which  is 
also  employed  for  locking  the  sections  and 
holding  the  horn  in  a  perfectly  secure  condi- tion. 

The  invention  further  consists  in  certain 
details  of  construction  and  novelties  and 

combinations  of  parts  as  will  be  fully  de- 
scribed in  the  following  specification  and 

pointed  out  in  the  claims,  reference  being  had 
to  the  drawings,  in  which — 

Figure  1  is  a  perspective  view  of  a  horn 
constructed  in  accordance  with  my  inven- 

tion. Fig.  2  is  a  plan  view  of  the  same.  Fig. 
3  is  a  detail  section  on  the  line  3  3  of  Fig.  2. 
Figs.  4  and  5  are  enlarged  detail  sections 
drawn  through  the  uniting-ribs  and  flanges. 

}o  Fig.  6  is  a  detail  perspective  view  of  the  tube- 
nozzle,  showing  my  improvement  arranged 
therein.  Fig.  7  is  a  detail  perspective  view 
of  my  improved  sleeve  that  fits  upon  the  tube- 
nozzle.  Fig.  8  is  a  detail  perspective  view  of 

5  one  of  the  sections  of  the  horn.  Figs.  9  and 
9a  are  detail  views  of  the  hollow  uniting-ribs. 
Fig.  10  is  a  detail  view  of  one  of  the  strips 
which  are  arranged  in  the  ribs.  Fig.  1 1  is  a 
detail  section  of  the  inner  end  of  one  form  of 

o  uniting-rib.  Fig.  12  is  a  longitudinal  section 
drawn  through  one  of  the  uniting-ribs  and 
the  tube-nozzle.  Fig.  13  is  a  detail  perspec- 

tive view  of  the  outer  end  of  one  of  the  blades, 
and  Fig.  14  is  a  detail  plan  view  of  a  complete 

5  blade. 
In  constructing  a  horn  in  accordance  with 
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my  invention,  I  employ  a  series  of  blades  or 
strips  A,  which  may  be  of  any  suitable  ma- 

terial, each  being  wider  at  its  outer  end  and 
tapering  upon  a  curved  line  to  its  inner  end, 
so  that  when  all  of  the  blades  are  assembled 
they  will  produce  a  horn  having  a  flaring 
mouth,  or,  in  other  words,  bell -shaped;  but 
this  special  design  is  not  essential,  as  the 
tapering  blades  may  be  perfectly  straight  65 
upon  their  longitudinal  edges,  in  which  case 
a  horn  shaped  like  a  truncated  cone  will  be 
produced.  The  longitudinal  edges  of  each 
blade  are  bent  outwardly  and  inwardly  to 

provide  a  flange  A',  over  which  is  placed  a  70 
tubular  rib  B,  having  slots  B'  arranged  upon 
their  lower  longitudinal  surface  through 
which  the  flanges  project,  and  by  bending 
the  flanges,  as  described,  when  the  ribs  are  ar- 

ranged thereon  the  sections  will  be  firmly  75 
and  securely  locked  together.  In  practice  I 
propose  to  arrange  these  blades  in  pairs  or 
sections,  as  shown  in  Fig.  8  of  the  drawings, 
and  to  permanently  retain  the  ribs  B  thereon 
and  to  provide  the  ribs  of  a  greater  length  80 
than  the  blades,  so  that  their  inner  ends  will 
project  slightly  beyond  the  inner  ends  of  the 
sections,  the  projected  ends  being  made  solid 
to  add  strength  to  the  ribs.  In  order  to  hold 
these  sections  in  position,  I  provide  a  tube-  85 
nozzle  C  with  a  sleeve  or  band  C,  which  is 
made  of  a  single  length  of  material  and  bent 
at  regular  intervals  to  provide  a  series  of  tubu- 

lar sections  or  barrels  C2,  and  in  these  barrels 
the  projecting  ends  of  the  ribs  B  are  held 
when  the  horn  is  complete.  As  the  blades 
are  arranged  in  sections,  as  before  described, 
and  the  ribs  B  employed  for  holding  the  sec- 

tions together  the  opposite  flanged  edges  of 
each  section  will  be  free,  and  to  unite  them  95 

I  employ  tubular  ribs  B3,  slotted  throughout 
their  entire  length,  as  shown  at  B3,  and  in 
practice  the  ribs  B3  are  slipped  over  the 
flanges  from  their  inner  ends  and  pushed 
thereon  until  the  entire  surface  of  the  flanges 
is  covered.  Of  course  it  will  be  understood 

that  these  ribs  B3  are  of  a  length  to  equal 
that  of  the  longitudinal  edges  of  the  blades  A, 
and  in  order  to  securely  hold  them  in  posi- 

tion and  to  securely  lock  them  in  position  I  105 

employ  strips  D,  semicircular  in  cross-sec- 
tion, which  are  inserted  in  the  ribs  so  that 

their  flat  surface  will  engage  the  edges  of  the 
flanges,  and  their  circular  edges  will  engage 
the  inner  surface  of  the  ribs  and  in  order  to 
facilitate  the  withdrawal  of  the  strips  D  and 
also  their  insertion  into  the  ribs  I  propose  to 

90 

100 

iio 



811,877 

io 

15 

25 

3° 

bend  their  inner  ends  hack  upon  themselves, 

as  show  11  at   1)'. 
In  setting  up  a  horn  constructed  like  in\ 

invention  1  first  place  the  sleeve  C  upon  the 
hose-nozzle  and  t  hen  take  I  he  sect  ions  formed 

by  the  blades  A  and  inserl  t  he  projecting  ends 
01  the  ribs  into  each  of  the  t  ubular  seel  ions  or 

barrels  C2.  The  ribs  B2  are  then  pushed  over 
the  flanges  of  the  abutting  blades,  the  strips 
I )  inserted  into  the  ribs  B2,  and  I  he  complete 
born  is  then  produced.  It  will  he  readily 

seen  that  this  operation  is  exceedingly  sim- 
ple, and  it  is  only  necessary  to  withdraw  the 

ribs  and  strips  from  the  sect  ions  and  each  sec- 
tion disconnected  from  the  nozzle-tube  and 

the  sections  may  he  readily  packed  into  a 
very  small  space. 

In  practice  I  prefer  to  bend  t  he  free  ends  of 
the  blades  at  their  outer  ends  hack  upon  the 
body  of  the  blade  in  a  circular  form  and  to  in- 

sert a  wire  therein,  which  adds  to  the  artistic 
effect  of  the  device,  besides  strengthening  the 
outer  ends  of  the  blades  as  well  as  avoiding 
sharp  surfaces. 

From  the  foregoing  it  will  also  be  seen  that 
I  provide  a  collapsible  horn  so  constructed 
that  will  take  up  very  little  space  when  in  a 
knocked-down  form. 

I  have  found  from  actual  experience  that 
when  t  he  horn  is  set  up  the  vibrations  caused 
by  the  sound  are  not  impaired  and  a  perfectly 
clear  tone  is  produced. 

Having  thus  fully  described  my  invention, 
what  I  claim  as  new,  and  desire  to  secure  b}^ 

35  Letters  Patent,  is — 
1.  A  horn  comprising  a  series  of  blades, 

each  having  flanges  upon  their  longitudinal 
edges,  ribs  engaging  said  flanges,  and  a  sleeve 

having  tubular  portions  in  which  the  alter- 
40  nate  ribs  are  held. 

2.  A  horn  comprising  a  series  of  blades, 
each  having  flanges  upon  their  longitudinal 
edges,  ribs  engaging  said  flanges,  a  sleeve 
having  tubular  portions  in  which  the  alter- 

45  nate  ribs  are  held,  and  a  tube-nozzle  for  sup- 
porting the  said  sleeve. 

3.  A  horn  comprising  a  series  of  blades, 
each  having  flanges  upon  their  longitudinal 
edges,  ribs  engaging  the  flanges,  the  alternate 
ribs  projecting  beyond  the  inner  ends  of  the 
blades,  a  sleeve  having  tubular  sections  in 
which  the  projecting  ends  of  the  ribs  are  held, 

a  tube-nozzle  for  supporting  the  sleeve  and 

strips  engaging  the  remaining  alternate" ribs. 
4.  A  horn  comprising  a  series  of  Hanged 

blades  arranged  in  pairs,  the  blades  of  each 

pair  being  united  by  means  of  ribs  which  ex- 
tend beyond  the  inner  ends  of  the  blades,  tu- 

bular ribs  for  uniting  the  abutting  edges  of 
each  pair,  and  means  for  engaging  the  pro- 

jecting ends  of  the  first-named  ribs. 
5.  A  horn  comprising  a  series  of  blades  ar- 

ranged in  pairs  each  pair  having  a  rib  pro- 
jecting therefrom,  a  sleeve  having  tubular 

65  portions  in  which  the  projected  ends  of  the 
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ribs  are  held,  tubular  ribs  for  uniting  the 
edges  of  each  pair  of  blades,  strips  arranged 
within  the  said  tubularribs,  and  a  tube-nozzle 
for  supporting  the  slee\  c. 

0.  A  horn  comprising  a  series  of  tapering 

blades,  each  being  Hanged  upon  their  longitu- 
dinal edges,  tubular  ribs  engaging  the  abut- 

ting flanges  of  each  blade  for  locking  the  said 
blades  together,  the  alternate  ribs  projecting 

beyond  the  inner  ends  of  blades,  a  sleeve  hav- 
ing tubular  sections  in  which  the  projected 

ends  of  the  ribs  are  held,  and  a  tube-nozzle 

for  supporting  the  sleeve. 
7.  A  horn  comprising  a  series  of  blades, 

each  being  tapered  from  its  outer  to  its  inner 
end,  and  flanged  along  the  said  tapering 
edges,  tubular  ribs  engaging  the  flanges  for 
uniting  the  blades,  the  alternate  ribs  project- 

ing beyond  the  blades  and  made  solid,  strips 
arranged  within  the  opposite  alternate  ribs, 
and  a  sleeve  connected  to  the  projected  ends 
of  the  ribs. 

8.  A  horn  of  the  kind  described,  compris- 
ing a  series  of  tapering  blades  arranged  in 

pairs,  each  blade  being  flanged  upon  its  lon- 
gitudinal tapering  edges,  said  blades  being 

arranged  in  pairs,  ribs  engaging  the  flanges 
to  unite  the  blades  to  form  the  pairs,  said  ribs 

projecting  beyond  the  inner  ends  of  each 
pair,  a  sleeve  having  tubular  portions  in 
which  the  projected  ends  of  the  ribs  are  held, 
tubular  ribs  engaging  the  abutting  flanges  of 
each  pair,  and  strips  arranged  within  the 
last-named  ribs. 

9.  A  horn  of  the  kind  described,  compris- 
ing a  series  of  tapering  blades,  each  having  a 

flange  upon  its  longitudinal  edges,  said  blades 
being  arranged  in  pairs,  and  held  together  by 
tubular  ribs,  the  ends  of  which  project  beyond 
the  inner  ends  of  the  blades,  a  sleeve  having 

tubular  portions  in  which  the  projected  ends 
of  the  ribs  are  held,  tubular  ribs  engaging  the 

abutting  flanges  of  each  pair  of  blades,  semi- 
cylindrical  strips  arranged  within  the  last- 
mentioned  ribs  and  engaging  the  flanges  of 
the  blades  for  the  purpose  spec  died. 

10.  A  horn  comprising  a  series  of  longitu- 
dinal tapering  blades,  each  having  its  longi- 

tudinal edges  bent  outwardly  and  inwardly 
to  form  flanges  which  diverge  when  the  abut- 
ting  edges  of  the  flanges  are  placed  together, 
tubular  ribs  fitting  over  the  flanges,  the  alter- 

nate ribs  projecting  bej^ond  the  inner  ends  of 
the  blades,  a  sleeve  having  tubular  sections 
in  which  the  said  projecting  ends  of  the  ribs 
are  held,  the  remaining  alternate  ribs  being 
of  the  same  length  as  the  blades,  and  strips 

arranged  within  the  last-mentioned  ribs,  said 
strips  having  one  end  bent  to  provide  a  ring 
all  substantially  as  and  for  the  purpose  speci- 
fied. 
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Witnesses: 
M.  D. 

E.  M. 

Blondel, 

Venn. 
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UNITED  STATES  PATENT  OFFICE. 
JAMES  T.  BROWN,  OF  NEW  YORK,  N.  Y. 

FOLDING  PHONOGRAPH-HORN. 

No.  811,900. Specification  of  Letters  Patent. 

Application  filed  December  31,  1904,    Serial  No,  239,241. 

Patented  Feb.  6, 1906. 

To  all  ivhom  it  may  concern: 

Be  it  known  that  I,  James  T.  Brown,  a  citi- 
zen of  the  United  States,  residing  at  1524 

First  avenue,  in  the  city,  county,  and  State  of 
New  York,  have  invented  a  new  and  useful 

Folding  Phonograph-Horn,  of  which  the  fol- 
lowing is  a  specification. 

My  invention  relates  to  a  horn  especially 
adapted  for  use  with  phonographs  or  similar 
devices;  and  it  consists  in  the  constructions, 

combinations,  and  arrangements  herein  de- 
scribed and  claimed. 

The  objects  of  my  invention  are  to  provide 
a  simple  and  durable  form  of  collapsible 
horn  which  can  be  conveniently  adjusted  and 

which  -will  be  held  rigidly  it  its  expanded  po- sition. 

Referring  to  the  accompanying  drawings, 
forming  a  part  of  this  application,  and  in 

20  which  similar  reference-symbols  indicate  cor- 
responding parts  in  the  several  views,  Fig- 

ure 1  is  a  side  elevation  illustrating  one  em- 
bodiment of  my  invention  in  its  expanded 

position.  Fig.  2  is  a  side  elevation,  partly 
in  section,  showing  the  collapsible  portion  of 
the  horn  in  folded  position.  Fig.  3  is  a  sec- 

tional view  on  the  line  3  3  of  Fig.  1.  Fig.  4 
is  a  detail  sectional  view  illustrating  a  pre- 

ferred form  of  latch  for  locking  the  two  por- 
30  tions  of  the  horn  together. 

Referring  especially  to  Figs.  1  to  4,  1  indi- 
cates the  rigid  mouthpiece  of  a  horn,  which 

may  be  formed  of  any  suitable  metal  and 
which  is  provided  with  a  tapered  annular 

35  portion  2  for  expanding  the  foldable  portion 
of  the  horn.  The  foldable  portion  of  the 
horn  comprises  a  stiff  sleeve  3,  preferably 
formed  of  metal,  to  which  an  annular  series 
of  stiff  ribs  4  are  pivoted  at  5.    The  sleeve  3 

40  is  provided  with  a  tapered  annular  flange  6 
for  limiting  the  outward  swing  of  the  ribs 

4  about  their  pivots  5,  the  limiting-flange  6 
of  the  sleeve  and  the  expanding  portion  2  of 
the  mouthpiece  preferably  being  constructed 

45  with  the  same  taper  for  the  purpose  of  se- 
curely clamping  the  ribs  4  rigidly  therebe- 

tween. 
In  the  construction  shown  the  ribs  4  are 

constructed  of  strips  of  metal  bent  in  U- 
50  shaped  form  for  clamping  the  edges  of  the 

suitably-arranged  sections  7,  of  leather  or 
other  flexible  material.     This  construction 

permits  a  supporting  means,  such  as  a  chain 
12,  to  be  secured  near  the  outer  ends  of  the 

ribs,  thereby  enabling  the  horn  to  be  support-  55 
ed  without  undue  strain. 

The  mouthpiece  1  carries  a  suitable  latch 
8  for  securely  locking  the  two  portions  of  the 
horn  together.  As  shown,  especially  in  Figs. 
1  and  4,  this  latch  may  be  formed  of  sheet  60 
metal  pivoted  at  9  to  the  mouthpiece  and 
provided  with  a  lip  10  for  engaging  the  end 
of  the  sleeve  3  when  the  parts  are  assembled, 

a  thumb-piece  11  being  provided  for  depress- 
ing the  latch  when  it  is  desired  to  separate  the  65 

parts  of  the  horn. 
Having  thus  described  my  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Let- 
ters Patent,  is — 

1 .  A  horn  comprising  a  mouthpiece,  a  flexi- 
ble portion,  and  cooperating  means  on  said 

mouthpiece  and  flexible  portion  for  expand- 
ing the  latter  and  clamping  it  in  expanded 

position,  substantially  as  described. 
2.  A  horn  comprising  a  mouthpiece,  a  flexi- 

ble portion,  and  cooperating  tapered  means 
on  said  mouthpiece  and  flexible  portion  for 

expanding  the  latter  and  clamping  it  in  ex- 
panded position,  substantially  as  described. 

3 .  A  horn  comprising  a  mouthpiece,  a  flexi- 
ble portion,  cooperating  tapered  means  on 

said  mouthpiece  and  flexible  portion  for  ex- 
panding the  latter  and  clamping  it  in  expand- 

ed position,  and  means  for  locking  said  flexi- 
ble portion  on  the  mouthpiece  in  expanded  85 

position,  substantially  as  described. 
4.  A  horn  comprising  a  mouthpiece,  a  flexi- 

ble portion,  an  annular  flange  carried  by  the 
flexible  portion  for  limiting  its  expansion, 
and  an  expanding  portion  carried  by  the  90 

mouthpiece  for  expanding  the  flexible  por- 
tion against  said  flange,  substantially  as  de- 

scribed. 

5 .  A  horn  comprising  a  mouthpiece,  a  flexi- 
ble portion,  a  tapered  annular  flange  carried  95 

by  the  flexible  portion  for  limiting  its  expan- 
sion, and  a  tapered  expanded  portion  carried 

by  the  mouthpiece  for  expanding  the  flexible 
portion  against  said  flange,  substantially  as 
described. 

6.  A  horn  comprising  a  rigid  mouthpiece- 
section  and  a  collapsible  section,  said  collap- 

sible section  being  expanded  by  a  movement 
of  one  of  said  sections  relatively  to  the  other. 
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7.  A  horn  comprising  a  rigid  mouthpiece- 
section  and  a  collapsible  section,  the  former 
telescoping  within  the  latter  and  operative 
to  expand  the  latter  by  a  movement  relative 
thereto. 

S.  A  horn  comprising  a  rigid  mouthpiece- 
section  and  a  collapsible  section,  the  former 

telescoping  within  the  latter  and  the  latter 

being  expanded  by^  a  relatively  longitudinal movement  of  one  of  said  sections. 
JAMES  T.  BROWN. 

Witnesses : 
Mrs.  L.  II.  Sherman, 
Frank  Capek. 
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UNITED  STAGES  PATENT  OFFICE. 
HERBERT  S.  MILLS,  OF  CHICAGO,  ILLINOIS. 

GRAMOPHONE. 

No.  812,512. Specification  of  Letters  Patent. 

Application  filed  May  3, 1905,    Serial  No.  258,635. 

Patented  Feb.  13,  1906. 

To  all  whom,  it  may  concern: 
Be  it  known  that  I,  Herbert  Stephen 

Mills,  a  citizen  of  the  United  States,  residing 
at  Chicago,  in  the  county  of  Cook  and  State 
of  Illinois,  have  invented  a  new  and  useful 
Improvement  in  Gramophones,  of  which  the 
following  is  a  specification. 

My  invention  relates  to  an  improvement  in 
the  means  for  supporting  the  stylus  in  the 
form  of  an  attenuate  length  of  wire  on  the  re- 

producer of  the  instrument  to  cooperate  with 
the  rotary  record-disk,  the  degree  of  attenu- 
ateness  of  the  wire,  which  is  of  uniform  or 
substantially  uniform  thinness  throughout, 

1 5  being  such  as  to  cause  it  to  present  always  to 

the  record-grooves  an  adequately  fine  point  as 
it  wears  away  with  use  by  frictional  contact 
with  the  grooves.  This  fine  wire  is  too  yield- 

ing for  use  without  support,  since  by  undue 
bending  in traversing  the  disk  it  wears  the 
record  and  renders  it  indistinct. 

The  object  of  my  invention  is  to  provide  a 
novel  construction  of  rigid  clamp  on  the  re- 

producer which  shall  serve  to  hold  the  wire  in 
25  a  manner  to  permit  one  end  to  protrude  to 

the  desired  short  distance  beyond  the  clamp 

for  engagement  with  the  record  and  to  con- 
fine the  wire  throughout  the  remainder  there- 

of contained  in  the  clamp,  so  firmly  and  uni- 
30  formly  as  to  render  it  practically  an  integral 

part  of  the  rigid  clamp,  and  thus  prevent  any 
independent  vibration  or  movement  of  the 
wire  therein  which  would  tend  to  mar  or  de- 

stroy the  stylus  action. 
35  In  the  accompanying  drawings,  Figure  1  is 

a  broken  view  showing  in  side  elevation  the 
reproducer  equipped  with  my  improvement 
and  in  operative  position  relative  to  the  rec- 

ord-disk.    Fig.  2  is  a  view  of  the  reproducer 
40  in  front  elevation,  shown  broken  and  pro- 

vided with  my  improvement.  Fig.  3  is  a  sec- 
tion taken  at  the  line  3  on  Fig.  1  viewed  in 

the  direction  of  the  arrow  and  enlarged ;  and 
Fig.  4  shows  the  parts  of  my  improved  clamp 

45  separated  and  ready  to  be  assembled,  the  re- 
movable jaw  being  in  section  and  the  other 

parts  in  elevation. 

A  denotes  the  disk  record,  and  B  the  repro- 
ducer-head, of  a  gramophone.  On  the  bracket 

50  C,  which  is  fastened,  as  usual,  to  the  edge  of 
the  reproducer-head  and  carries  the  trans- 

mitting contact -finger  D,  is  provided  as  an 
integral  or  permanent  part  of  the  bracket 
one  member  a  of  a  stylus-clamp  E.  The  clamp 

55  member  a  is  a  finger,  preferably  solid,  of  sub- 
stantially cylindrical  form,  extending  parallel 

with  the  finger  D,  as  shown,  and  provided 
with  a  transverse  recess  b  in  its  rear  side  near 

the  junction  with  the  bracket.  On  the  same 
side  at  the  outer  end  of  the  finger  is  formed  a  60 
lip  c  toward  which  the  finger  tapers  on  its 
face  side,  and  in  the  last-named  side  near  the 
tapered  end  a  depression  e  is  formed  in  the 
clamp-finger  to  receive  the  pointed  end  of  a 
set-screw d.  The  other  clamp  member,  shown  65 

at  a',  is  longitudinally  channeled  on  its  inner 
side  or  is  substantially  U-shaped  in  cross-sec- 

tion and  tapers  toward  its  forward  end,  where 
it  terminates  in  a  lip  f,  extending  at  a  right 
angle  to  the  body  of  the  member,  this  lip  con-  70 

taining  a  minute  perforation  or  eye/',  the 
rear  end  of  the  clamp  member  <x'  being  bifur- 

cated and  provided  at  the  base  of  the  bifur- 
cation with  a  lip  g,  parallel  with  the  lip/  and 

containing  a  minute  perforation  or  eye  g'  in  75 
line  with  the  perforation/',  and  between  the 
ends  of  this  clamp  member  there  extends 
across  its  concave  side  a  yoke  Ti,  provided 

with  a  threaded  opening  h' ,  in  which  the  set- screw  d  works.  80 

The  fine  wire  forming  the  stylus  F  is  in- 
serted through  the  eyes  g'  and/'  of  the  clamp 

member  a',  and  the  latter  is  applied  to  the 
member  a  in  a  manner  to  cause  the  yoke  h  to 
surround  the  latter  and  introduce  the  lip  ̂   85 

into  the  recess  b  to  position  the  movable  mem- 
ber, whereby  the  lip  /  thereon  overlaps  the 

outer  face  of  the  lip  c%  The  wire  is  then  ad- 
justed to  protrude  it  to  the  desired  extent  be- 

yond the  lip/,  when  the  screw  d  is  turned  in  90 

its  bearing  to  tighten  the  members  a  and  a'  to- 
gether and  clamp  between  them  the  stylus- 

wire  rigidly.  With  the  clamp  members  thus 
tightly  secured  together  they  grip  the  wire 
F  so  firmly  between  them  as  to  render  it  95 

solid  with  the  clamp  and  preclude  the  possi- 
bility of  any  movement  of  the  extent  of  wire 

between  the  jaws,  while  the  protruding  sec- 
tion thereof  permits  the  point  to  engage  the 

record-surface.  As  the  protruding  wire  sec-  too 
tion,  which  need  not  project  more  than  about 
one  thirty  -  second  of  an  inch  beyond  the 
clamp,  wears  down  with  use  the  jaws  may  be 
separated  by  loosening  the  screw  d  to  permit 
the  wire  to  be  drawn  out  far  enough  to  com-  105 
pensate  for  the  wear,  when  the  jaws  will  be 
fastened  together  again  to  grip  the  wire, 
which  may  be  slightly  kinked  at  the  lip  c  if 
the  clamp  members  are  fastened  as  tightly  as 
possible.  The  wear  is  so  slight,  however,  no 

that  a  single  setting  of  the  stylus-wire  suf- 
fices for  use  of  the  point  several  hundred 
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times,  and  the  device  improves  i he  tone 
quality  of  t  be  insl  rumenf  by  renderingit  more 
mellow   and  softer,  the  latter  quality  being 
particularly   desirable    in    a    coin  -  operated 

5  gramophone,  for  which  connection   I   have 
more  especially  devised  my  improvement. 
What  I  claim  as  new,  and  desire  to  secure 

by  Letters  Patent,  is — 
1.  In  combination   with   the  reproducer- 

io  head  of  a  gramophone,  a  clamp  adapted  to 
hold  an  attenuate  wire  forming  a  stylus,  com- 

prising as  one  member,  a  linger  on  said  head, 
and,  as  the  other  member,  a  body,  longitudi- 

nally channeled  on  its  inner  side,  fitting 
about  and  cooperating  with  said  finger  and 
provided  with  means  for  fastening  it  thereon. 

2.  In  combination  with  the  reproducer- 
head  of  a  gramophone,  a  bracket  on  said  head, 
and  a  clamp  adapted  to  hold  an  attenuate  wire 
forming  a  st}Tlus,  comprising,  as  one  member, 
a  finger  projecting  from  said  bracket,  and,  as 
the  other  member,  a  body  longitudinally 
channeled  to  cooperate  with  said  finger  and 

provided  with  ej'es  through  which  to  insert 
said  wire,  and  with  means  for  fastening;  the 

iS 

20 
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two  members  together. 
3.  In  combination  with  the  reproducer- 

head  of  a  gramophone,  a  bracket  on  said  head , 
and  a  clamp  adapted  to  hold  an  attenuate 

30  wire  forming  a  stjdus,  comprising,  as  one 
member,  a  finger  projecting  from  said  bracket 
and  provided  on  its  outer  end  with  a  lip,  and, 
as  the  other  member,  a  body  longitudinally 
channeled  to  cooperate  with  said  ringer  and 

55  provided  with  lips  containing  eyes  through 
which  to  insert  said  wire  and  with  means  for 
fastening  the  two  members  together. 

4.  In  combination  with  the  reproducer- 
head  of  a  gramophone,  a  bracket  on  said  head, 

40  and  a  clamp  adapted  to  hold  an  attenuate 
wire  forming  a  stylus,,  comprising,  as  one 
member,  a  finger  projecting  from  said  bracket 
and  provided  on  its  outer  end  with  a  lip,  and, 

as  the  other  member,  a  body  longitudinally 
channeled  to  cooperate  with  said  finger  and  45 
provided  with  eyes  through  which  to  insert 
said  wire  and  with  a  yoke  forming  a  bearing 
containing  a  set-screw  and  surrounding  said 
finger  to  connect  therewith  the  channeled 
member.  50 

5.  In  combination  with  the  reproducer- 
head  of  a  gramophone,  a  bracket  on  said  head 
and  a  clamp  adapted  to  hold  an  attenuate 
wire  forming  a  stylus,  comprising,  as  one 
member,  a  finger  projecting  from  said  bracket  55 
and  provided  with  a  recess  near  its  inner  end 
and  a  lip  on  its  outer  end,  and,  as  the  other 
member,  a  body  longitudinally  channeled  to 
cooperate  with  said  finger  and  provided  with 
a  lip  near  one  end  to  enter  said  recess  and  with  60 
a  lip  on  its  opposite  end  to  overlap  the  lip  on 
said  finger,  the  lips  on  said  channeled  mem- 

ber containing  eyes  through  which  to  insert 
said  ware,  and  means  for  fastening  the  twro 
members  together  65 

6.  In  combination  wdth  the  reproducer- 
head  of  a  gramophone,  a  bracket  on  said  head, 
and  a  clamp  adapted  to  hold  an  attenuate 
wire  forming  a  stylus,  comprising,  as  one 
member,  a  finger  projecting  from  said  bracket  70 
and  provided  with  a  recess  near  its  inner  end 
and  a  lip  on  its  outer  tapered  end,  and,  as  the 
other  member,  a  body  bifurcated  at  one  end 
and  longitudinally  channeled  to  cooperate 

with  said  finger  and  provided  with  a  lip  near  7-5; 
said  end  to  enter  said  recess  and  with  a  lip  on  its 
opposite  end  to  overlap  the  lip  on  said  finger, 
the  lips  on  said  channeled  members  contain- 

ing eyes  through  which  to  insert  said  wire,, 
and  a  yoke  forming  a  bearing  containing  a  So 
set-screw  and  surrounding  said  finger  to  con- 

nect the  members  together. 
HERBERT  S.  MILLS. 

In  presence  of — L.  Heislar, 

J.  H.  Landes. 
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UNITED  STATES  PATENT  OFFICE. 
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No.  813,670. Specification  of  Letters  Patent. 
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Patented  Feb.  27,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Eugene  M.  Robinson, 

a  citizen  of  the  United  States,  residing  at 
Chicago,  in  the  county  of  Cook  and  State  of 
Illinois,  have  invented  a  certain  new  and  use- 

ful Improvement  in  Phonographs,  of  which 
the  following  is  a  specification. 

My  invention  relates  to  phonographs,  and 
particularly  to  means  for  reducing  the  volume 

of  sound-waves  passing  through  the  horn  of 
the  phonograph,  whereby  a  phonograph  de- 

signed for  outdoor  work  or  for  a  large  audi- 
torium may  be  used  in  a  small  room  without 

discomfort  to  the  auditors. 

My  invention  is  in  some  respects  an  im- 
provement upon  the  device  of  my  prior  pat- 

ent, No.  778,271,  for  phonograph,  issued  to 
me  December  27,  1904. 

The  object  of  my  invention  is  to  provide 
modified  forms  of  structure  for  use  in  place  of 
those  shown  in  my  prior  patent.  One  of 
these  forms  is  especially  designed  for  use  in  a 
well-known  commercial  type  of  phonograph- 
horn,  whereby  I  obtain  great  accuracy  of  reg- 

25  ulation  of  the  volume  of  sound-waves  passing 
through  the  horn. 

My  invention  consists  in  this  particular  de- 
tail in  the  use  of  a  horn  having  a  substan- 

tially right-angled  joint  therein,  there  being 
in  one  of  the  angular  portions  of  this  horn  a 
rotatable  valve  adapted  to  be  rotated  from 

without  to  regulate  the  volume  of  sound- 
waves passing  from  one  of  the  angular  por- 

tions of  the  horn  to  the  other. 
The  invention  also  consists  in  the  novel 

form  of  mounting  for  a  sound  -  restricting 
mechanism,  so  that  it  can  be  detachably 

placed  in  the  horn  at  some  suitable  point  be- 
tween the  reproducer  and  the  end  of  the  horn. 

My  invention  further  consists  in  the  com- 
bination of  parts  and  details  of  construction 

which  will  be  be  hereinafter  more  fully  de- 
scribed and  claimed  as  the  specification  pro- 

ceeds. 

In  the  drawings,  Figure  1  is  a  side  eleva- 
tion of  one  of  the  commercial  forms  of  phono- 

graph having  my  preferred  form  of  the  in- 
vention applied  thereto.  Fig.  2  is  a  plan 

view  of  the  same,  a  portion  of  the  horn  being 
removed.  Fig.  3  is  a  sectional  detail  view 
showing  the  preferred  form  of  my  invention 

in  assembled  position.  Fig.  3a  shows  an  al- 
ternative form  of  valve.  Figs.  4,  5,  and  6 

are  sectional  detail  views  of  different  parts  of 

55  the  structure  of  Fig.  3.  Fig.  7  is  a  plan  de- 
tail view  showing  means  for  restricting  at 

60 

65 

two  different  points  the  volume  of  sound 
passing  through  the  horn.  Fig.  8  is  a  sec- 

tional detail  view  of  the  left-hand  arm  of  Fig. 
7,  showing  in  detail  a  mounting  for  the  re- 

stricting mechanism,  which  mounting  can  on 
a  proper  proportioning  of  the  parts  be  ap- 

plied to  the  horn  at  any  desired  point  in  its 
length.  Fig.  9  is  a  detail  plan  view  of  the 
exterior  of  the  mounting  just  referred  to. 
Fig.  10  is  a  rear  view  of  a  reproducer,  show- 

ing the  method  of  attaching  the  mounting  of 
Fig.  9  thereto.  Fig.  11  is  a  plan  detail  view 
showing  two  means  for  restricting  the  vol- 

ume of  sound  passing  through  the  horn  at  70 
different  points,  one  of  said  means  being  prac- 

tically within  the  reproducer  itself.  Fig.  12 
is  a  detail  sectional  view  on  line  12  of  Fig.  11. 
Fig.  13  is  a  sectional  plan  view  taken  on  line 
13  of  Fig.  12.  Fig.  14  is  a  sectional  detail 
view  taken  on  line  14  of  Fig.  12. 

Again  referring  to  the  drawings,  numeral 
15  represents  a  case  of  an  ordinary  phono- 

graph having  within  it  mechanism  for  rotat- 
ing an  ordinary  record  16,  said  mechanism 

being  wound  up  by  means  of  a  crank-handle 
17  and  the  record  being  controlled  by  means 
of  a  switch  18. 

Extending  from  one  side  of  the  case  15  is  a 

supporting-arm  20,  in  which  the  horn  is  car- 
ried. In  the  commercial  form  of  device  here 

shown  the  horn  is  made  in  three  parts — a  bell 
portion  21,  a  portion  22,  and  a  portion  23. 
The  portion  22  is  horizontally  rotatably  se- 

cured to  the  upper  portion  25  of  the  support 
20,  and  the  bell  21  is  also  rotatably  secured 
in  this  support  25  in  communication  with  the 
portion  21,  the  connections  being  made  by 
means  of  a  mechanism  26  and  27.  (Not 
shown  in  detail  and  not  here  in  question.) 
The  bell  of  the  horn  is  made  rotatable  hori- 

zontally, so  that  it  may  be  turned  to  direct 
the  sound  coming  from  the  instrument  in  dif- 

ferent directions,  while  the  portion  22  is  made 

horizontally  rotatable,  so  that  the  needle- 
point attached  to  the  reproducer,  to  be  here- 

inafter described,  may  travel  upon  the  record 
from  the  outside  of  the  record  toward  its  cen- 

ter 29,  as  is  usual  in  such  instruments,  or  in 
the  opposite  direction,  if  desired.  On  the 
smaller  end  of  the  portion  22  of  the  horn  and 
preferably  at  right  angles  thereto  is  an  elbow 
30.  This  elbow  30  is  usually  made,  as  stated, 
at  a  right  angle  to  the  portion  22  of  the  horn ; 
but  it  may  be  at  any  angle  convenient,  so 
long  as  it  is  distinct  enough  to  allow  of  the 
valve  40,  to  be  hereinafter  described,  work- 
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ing  to  close  the  sound-passage  in  pipe  22. 
Journaled  in  this  elbow  30  is  a  bearing  por- 

tion 31,  forming  the  end  of  the  portion  23  of 
the  horn.  This  bearing  31  is  restricted  in  the 

5  longitudinal  motion  within  the  elbow  30  by  a 
shoulder  32  and  is  detachably  secured  within 
the  elbow  by  the  cap  33,  engaging  the  bear- 

ing 31  in  screw-threads  34.  The  fit  of  these 
parts  should  be  sufficiently  accurate  so  that 

io  with  only  the  parts  now  assembled  present 
sound-waves  will  pass  from  the  portion  23 
through  the  orifice  35  in  the  elbow  into  the 
portion  22  of  the  horn  and  that  the  U-shaped 
portion  23  of  the  horn  may  be  rotated  in  a 

15  vertical  plane  upon  the  bearing  21  without 
sound-waves  escaping  through  the  joint.  At 
the  opposite  end  of  the  U-shaped  portion  23 
of  the  horn  is  secured  a  commercial  repro- 

ducer 37,  having  extending  from  its  lower 
20  side  a  needle  38,  engaging  the  record  16.  The 

device  as  thus  described  constitutes  one  of 
the  commercial  forms  of  phonographs,  and  I 
make  no  claim  to  it. 

In  the  application  of  the  invention  of  my 
25  prior  patent,  above  referred  to,  to  this  ma- 

chine I  mount  inside  of  the  bearing  end  31 
of  the  U-shaped  portions  23  of  the  horn  a 
tubular  valve  40,  closed  in  the  portion  41, 
bearing  against  the  cap  33,  heretofore  de- 

30  scribed.  This  tubular  valve  40  has  a  circu- 
cular  opening  42  cut  in  one  side  normally  reg- 

istering with  the  opening  35,  heretofore  de- 
scribed, in  the  bearing  31,  the  elbow  30,  and 

entering  the  portion  22  of  the  horn.     To 
35  some  portion  of  this  tubular  valve  40,  pref- 

erably the  end  41, 1  secure  a  wire  rod  or  shaft 
45,  extending  through  the  cap  33  and  loosely 
mounted  therein,  so  that  by  rotating  the 
shaft  or  rod  45  the  valve  40  may  be  rotated 

40  on  its  axis  inside  of  the  bearing  31.  This 
shaft  45  is  after  passing  through  the  cap  33 
bent  around  in  a  loop  46,  then  downward  at 
right  angles  to  the  shaft  45  in  line  47,  the 
same  preferably  bearing  slightly  against  the 

45  cap  33,  and  thus  holding  the  tubular  valve  40 
in  contact  with  the  inside  of  the  cap  33,  as 
shown.  On  the  end  of  the  portion  47  is  a 
handle  portion  48,  adapted  to  be  taken  hold 
of  or  touched  by  the  operator.     All  of  the 

50  parts  shown  in  Fig.  3  are  so  proportioned 
that  when  the  valve  40  is  in  wide-open  posi- 

tion,.as  in  Fig.  3,  there  is  a  clear  passage  away 
from  the  portion  23  of  the  horn  into  the  por- 

tion 22  of  the  horn  and  that  by  rotating  the 
55  handle  48,  thereby  rotating  the  valve  40  on 

its  axis,  the  solid  portions  of  the  valve  will 
gradually  pass  over  the  opening  35,  hereto- 

fore described,  so  that  when  the  valve  has 
been  rotated  from  a  quarter  to  a  third  of  a 

60  revolution  the  passage  away  from  the  por- 
tion 23  to  the  portion  22  of  the  horn  will  be 

closed  and  that  except  for  leakage  around  the 
valve  40  sound-waves  coming  from  the  re- 

producer through  the  portion  22  of  the  horn 
65  are  absolutely  prevented  from  passing  into 

the  portion  22  and  through  the  bell  21  of  the 
horn.  It  will  be  noted  that  my  valve  40  as 
thus  constructed  does  not  in  any  way  inter- 

fere with  the  rotation  of  the  portion  23  of  the 
horn  on  its  axis  in  a  vertical  plane  for  the  70 
purpose  of  removing  the  needle  38,  for  which 
purpose  it  is  primarily  made  rotatable  in  the 
commercial  machines  of  the  type  shown  and 
described.  In  order  to  make  this  type  of 
machine  most  effective,  I  also  place  upon  the  75 
side  of  the  reproducer  37  which  is  not  con- 

nected with  the  horn  a  cap  50  of  the  type 
shown  and  described  in  my  said  prior  pat- 

ent adapted  to  prevent  sound  -  vibrations 
escaping  into  the  room  from  that  side  of  80 
the  reproducer.  With  an  instrument  thus 
equipped  I  can  by  simply  turning  the  handle 
48  fully  open,  partially  open,  or  wholly  close 
the  valve  40,  thereby  efficiently  and  accu- 

rately regulating  the  volume  of  sound  pass-  85 
ing  from  the  reproducer  through  the  horn, 
and  thus  adapting  the  device  for  use  either  in 
a  room  where  the  full  capacity  of  the  instru- 

ment is  desired  or  to  a  small  room,  where  only 
a  small  portion  of  such  capacity  is  desired.  90 
This  is  particularly  true  in  the  use  of  band- 
records  upon  the  phonograph,  which  with  the 
open  horn  are  usually  unpleasantly  loud  and 
harsh  when  the  instrument  is  operated  in  a 
small  room.  •  95 
My  prior  patent  above  referred  to  shows 

and  claims  means  for  regulating  the  volume 
of  sound  at  two  points  in  the  horn  between 
the  reproducer  and  the  end  of  the  horn.  In 
Figs.  7  and  8  I  have  shown  two  constructions  100 
for  thus  equipping  a  phonograph  of  the  type 
here  shown.  In  each  case  the  one  at  the 
joint  between  the  portions  22  and  23  in  the 
horn  is  that  just  described.  In  Figs.  7,  8, 
and  9  I  show  immediately  adjacent  to  the  re-  105 
producer  a  rotatable  disk  52,  corresponding 
to  that  shown  in  my  prior  patent  mounted  in 
a  section  of  horn-pipe  53,  there  being  a  han- 

dle 54  outside  of  the  horn  by  means  of  which 
the  operator  can  rotate  the  disk  52  to  differ-  no 
ent  positions  to  regulate  the  volume  of  sound- 

waves passing  through  the  horn.  This  sec- 
tion of  horn-pipe  53  is  made  relatively  short 

and  has  one  end  enlarged  at  55  to  fit  over  the 
end  56  of  the  portion  23  of  the, horn,  and  it  115 
has  its  other  end  57  reduced  to  fit  inside  of  a 

projecting  ring  58  on  the  reproducer.  The 
ring  58  on  the  reproducer  is  adapted  to  fit 
over  the  end  56  when  the  pipe-joint  53  is  en- 

tirely discarded.  Consequently  by  this  con-  120 
struction  it  is  possible  to  use  the  instrument 
either  with  or  without  the  regulating-disk  52, 
as  desired.  By  changing  the  size  of  this  pipe 
joint  or  section  53  and  making  proper  parts 
corresponding  to  56  and  58  in  the  other  parts  125 
of  the  horn  this  regulating-disk  52  or  other 
suitable  means  in  pipe-joint  53  may  be  in- 

serted at  any  portion  of  the  horn  where  there 
is  a  joint  between  the  reproducer  and  the  ex- 

treme outside  end  of  the  horn.     In  order  to  130 
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insure  the  valve  52  being  in  proper  position, 
so  that  the  handle  54  will  be  in  the  right  posi- 

tion to  be  taken  hold  of  by  the  operator,  I 
place  a  pin  59  upon  the  inside  of  the  collar  58 
of  the  reproducer  adapted  to  slide  in  a  slot  60 
in  the  portion  57  heretofore  described. 

It  is  sometimes  inconvenient  to  use  adja- 
cent to  the  reproducer  the  connecting  mech- 

anism 53  just  described,  and  in  such  case  the 
mechanism  shown  in  Figs.  11,  12,  13,  and  14 
can  be  readily  substituted,  the  same  consist- 

ing, essentially,  of  a  disk  61,  rigidly  secured 
between  the  reproducer-case  37  and  the  cap 
62,  there  being  an  orifice  63  therein,  this  in 
combination  with  a  slidable  rod  64,  adapted 
to  slide  backward  and  forward  adjacent  to 
this  disk  61  between  guides  65  and  between  the 
reproducer-case  proper,  37,  and  the  cap  62, 
there  being  in  this  slidable  member  64  a  hole 
63,  normally  registering  with  the  hole  63  in 
the  disk  61  heretofore  described.  By  mov- 

ing this  flat  member  64  crosswise  of  the  repro- 
ducer, as  shown  in  Fig.  12,  the  slidable  mem- 

ber 64  may  be  made  to  partially  or  wholly 
close  the  hole  in  the  disk  61,  thereby  regulat- 

ing the  volume  of  sound-waves  passing  from 
the  reproducer  into  the  horn.  This  feature 
of  my  invention  is  shown,  described,  and 
claimed  in  (and  therefore  reserved  for)  my 
application,  Serial  No.  293,985,  filed  Decem- 

ber 30,  1905. 
By  the  use  of  my  preferred  form  of  mech- 

anism first  described  in  combination  with 

either  of  the  alternative  mechanisms  just  de- 
scribed at  the  different  points  in  the  horn  I 

am  able  to  get  a  wonderfully-accurate  regu- 
lation of  the  volume  of  sound-waves  passing 

through  the  horn. 

In  Fig.  3a  I  have  shown  an  alternative  con- 
struction of  valve  for  use  in  the  horn -joint 

heretofore  described.  Piston  70  is  mounted 

on  piston-rod  71  and  adapted  to  slide  along 
the  inside  of  bearing  31  until  it  passes  open- 

ing 35  and  shuts  off  the  sound.  If  desired, 
the  valve  40  may  be  substituted  for  this  pis- 

ton 70  and  thus  moved. 
Having  thus  described  my  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Let- 
ters Patent,  is — 

1.  In  a  phonograph  in  combination  with  a 
record  and  reproducer  in  operative  connec- 

tion therewith;  a  horn  attached  to  said  re- 
producer having  a  distinct  angle  in  it  be- 

tween its  ends  and  a  valve  mounted  in  one 
angular  portion  of  the  horn  adjacent  to  said 
angle  adapted  to  be  moved  to  two  different 
positions  to  close  off  the  admission  of  sound- 

waves from  one  angular  portion  of  the  horn 
to  the  other  portion  of  the  horn  adjacent  to 
said  angle. 

2.  In  a  phonograph  in  combination  with  a 
record  and  reproducer  in  operative  connec- 

tion therewith;  a  horn  attached  to  said  re- 
producer having  a  distinct  angle  in  it  between 

its  ends  and  a  valve  mounted  in  one  angular 
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portion  of  the  horn  adjacent  to  said  angle 
adapted  to  be  rotated  on  its  axis  from  out- side of  the  horn  to  close  off  the  admission  of 

sound-waves  from1  one  angular  portion  of  the 
horn  to  the  other  portion  of  the  horn  adjacent 
to  said  angle. 

3.  In  a  phonograph  in  combination  with  a 
record  and  reproducer  in  operative  connec- 

tion therewith ;  a  horn  attached  to  said  repro- 
ducer having  a  distinct  angle  in  it  between  its 

ends  and  a  tubular  valve  mounted  in  one  an- 
gular portion  of  the  horn  adjacent  to  said  an- 

gle adapted  to  be  moved  to  two  different  po- 
sitions to  close  off  the  admission  of  sound- 

waves from  one  angular  portion  of  the  horn  80 
to  the  other  portion  of  the  horn  adjacent  to 
said  angle. 

4.  In  a  phonographin  combination  with  a 
record  and  reproducer  in  operative  connec- 

tion therewith;  a  horn  attached  to  said  repro-  85 
ducer  having  a  distinct  angle  in  it  between  its 
ends  and  a  tubular  valve  mounted  in  one  an- 

gular portion  of  the  horn  adjacent  to  said  an- 
gle adapted  to  be  rotated  on  its  axis  to  close 

off  the  admission  of  sound-waves  from  one 

angular  portion  of  the  horn  to  the  other  por- 
tion of  the  horn  adjacent  to  said  angle. 

5.  In  a  phonograph  in  combination  with  a 
record  and  a  reproducer  in  operative  connec- 

tion therewith;  a  horn  attached  to  said  repro- 
ducer made  in  two  pieces  joining  each  other 

at  a  distinct  angle,  one  of  said  horn-pieces 
being  rotatable  with  reference  to  the  other 
at  said  angle- joint  and  a  valve  mounted. in 
the  joint  connecting  the  said  two  portions  of 
the  horn  adapted  to  be  moved  from  outside 
of  the  horn  to  regulate  the  opening  connect- 

ing the  two  portions  of  the  horn. 
6.  In  a  phonograph  in  combination  with  a 

record  and  a  reproducer  in  operative  connec- 
tion therewith;  a  horn  attached  to  said  repro- 

ducer made  in  two  pieces  or  portions  joining 
each  other  at  a  distinct  angle  one  of  the  horn 
portions  being  rotatable  with  reference  to  the 
other  portion  and  a  tubular  rotatable  valve 
mounted  in  the  joint  connecting  the  two 
pieces  of  the  horn  adapted  to  be  moved  from 
outside  the  horn  to  regulate  the  opening  con- 

necting the  two  portions  of  the  horn. 
7.  In  a  phonograph  in  combination  with  a 

record  and  a  reproducer  in  operative  connec- 
tion therewith;  a  horn  made  in  two  parts,  an 

elbow  on  one  of  said  parts  to  which  the  other 
part  of  the  horn  is  connected  and  a  rotatable 
tubular  valve  mounted  in  said  elbow  adapted 
to  normally  allow  sound-waves  to  pass  from 
one  portion  of  the  horn  to  the  other  and 
adapted  to  be  rotated  on  its  axis  from  out- 

side the  horn  to  close  said  passage-way. 
8.  In  a  phonograph  in  combination  with  a 

record  and  a  reproducer  in  operative  connec- 
tion therewith;  a  horn  made  in  two  parts,  an 

elbow  on  one  of  said  parts,  a  bearing  on  the 
end  of  the  other  part  journaled  in  said  elbow, 
a  cap  closing  the  end  of  the  second  horn  part  1 30 
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adjacent  to  said  elbow,  a  crank -handle  at- 
tached to  a  shaft  extending  through  said  cap 

and  a  tubular  rotatable  valve  rigidly  mount- 
ed on  siiid  shaft  inside  the  bearing  of  the  sec- 

5  ond  portion  of  the  horn  adapted  to  normally 
allow  air  to  pass  from  one  portion  of  the  horn 
to  the  other  and  adapted  to  be  rotated  by 
turning  said  crank-handle  to  close  said  pas- 
sage-way. 

9.  In  a  phonograph  in  combination  with  a 
record  having  a  reproducer  in  operative  con- 

nection therewith  a  horn  made  in  two  parts, 
an  elbow  $0  on  one  of  said  parts,  a  bearing  31 
on  the  other  of  said  horn  parts,  journaled 

15  within  said  elbow  30,  a  shoulder  32  on  the 
second  horn  portion  bearing  against  said  el- 

bow, a  cap  33  also  bearing  against  said  elbow 
and  screws  threaded  into  said  bearing  31,  a 
rotatable  valve  40  journaled  inside  said  bear- 

20  ing  31,  a  shaft  45  secured  to  said  valve  40 
passing  through  the  cap  33,  a  crank-handle 
48  connected  to  said  shaft  45  by  which  said 
valve  may  be  rotated,  the  whole  being  so  ar- 

ranged  that  in  one  position  sound  -  waves 

from  the  reproducer  may  pass  from  one  of  25 
said  horn  portions  through  the  valve  into  the 
other  portion  of  the  horn  and  that  rotating 
said  valve  40  on  its  axis  first  reduces  and 
finally  substantially  cuts  off  the  passage  of 
sound-waves  through  the  horn  all  of  the  parts  30 
being  shaped,  arranged  and  disposed  sub- 

stantially as  shown  and  described  for  the  pur- 

poses set  forth. 10.  As  an  article  of  manufacture  for  use  in 
mechanism  of  the  class  described,  a  short  35 
horn -section  53  having  damper  mechanism 
mounted  therein,  said  horn  -  section  being 
adapted  when  inserted  in  a  break  or  cut  in 
the  horn  to  fit  over  one  portion  of  the  horn  ad- 

jacent to  said  cut  and  inside  the  other  horn  40 
portion  adjacent  to  said  cut  as  described. 

In  witness  whereof  I  have  hereunto  sub- 

scribed my  name  in  the  presence  of  two  wit- nesses. 

EUGENE  M.  ROBINSON. 
Witnesses : 

D wight  B.  Cheever, 
Howard  M.  Cox. 
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UNITED  STATES  PATENT  OFFICE. 
MARTIN  L.  MUNSON,  OF  NEW  YORK,  N.  Y. 

FOLDING   PHONOGRAPHIC  HORN. 

No.  813,814. Specification  of  Letters  Patent. 

Application  filed  July  13, 1 905,    Serial  No.  269,486. 

Patented  Feb.  27,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Martin  L.  Munson,  a 

citizen  of  the  United  States,  and  a  resident  of 
the  city  of  New  York,  borough  of  Manhattan, 

5  in  the  county  and  State  of  New  York,  have 
invented  a  new  and  Improved  Folding  Pho- 

nograph-Horn, of  which  the  following  is  a 
full,  clear,  and  exact  description. 

This  invention  relates  to  horns  such  as  are 

attached  to  phonographs  or  similar  instru- 
ments for  intensifying  sound  and  throwing 

it  in  a  desired  direction. 
The  object  of  the  invention  is  to  produce  a 

horn  of  simple  construction  which  may  be 
folded  so  as  to  occupy  a  small  space,  enabling 
the  horn  to  be  conveniently  carried  or  packed 
for  transportation. 

The  invention  consists  in  the  construction 
and  combination  of  parts  to  be  more  fully 
described  hereinafter,  and  definitely  set  forth 
in  the  claims. 

Reference  is  to  be  had  to  the  accompany- 
ing drawings,  forming  a  part  of  this  specifica- 

tion, in  which  similar  characters  of  reference 
indicate  corresponding  parts  in  all  the  figures. 

Figure  1  is  a  perspective  view  of  the  horn, 
representing  the  same  in  its  opened  or  ex- 

panded condition.  Fig.  2  is  a  longitudinal 
vertical  section  of  the  horn  when  expanded 
as  in  Fig.  1,  and  Fig.  3  is  a  side  elevation 
showing  the  horn  in  a  folded  or  collapsed  con- 
dition. 

Referring  more  particularly  to  the  parts, 
1  represents  the  body  of  the  horn,  which  is 
preferably  composed  of  leather,  cloth,  metal, 
paper,  or  similar  collapsible  material.  This 
body  has  the  same  general  form  as  usually 
found  in  horns  of  this  kind,  comprising  a  con- 

tracted neck  2,  which  attaches  to  a  nipple  or 
4°  mouthpiece  3.  As  indicated,  the  mouth- 

piece 3  is  preferably  of  conical  form  and 
should  be  constructed  of  metal  or  similar 
material.  At  the  inner  or  large  extremity 
of  the  mouthpiece  a  plurality  of  ribs  or  stays 

45  4  are  attached  rigidly,  and  these  stays  pref- 
erably consist  of  flat  strips  or  bars  of  metal, 

the  flat  sides  whereof  are  attached  longi- 
tudinally to  the  body  1  of  the  horn.  Near 

their  outer  extremities  these  stays  4  are  con- 
So  nected  by  a  plurality  of  links  5,  arranged  be- 

tween the  stays  and  pivotally  attached  there- 
to at  the  points  6.  as  will  be  readily  under- 

stood. These  links  5  are  formed  with  cen- 

trally-disposed joints  7,  which  joints  "break" 
55  inwardly  or  in  the  direction  of  the  mouth- 

piece.    At  the  joints  7  pull-rods  8  attach, 

6o 
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and  these  extend  toward  the  mouthpiece  3 
and  are  attached  to  a  movable  ring  or  collar 
9.  This  collar  9  has  preferably  the  form  of  a 
frustum  of  a  cone. 

When  the  links  5  are  all  straightened  out 
or  extended,  as  indicated  in  Fig.  1,  they  op- 

erate to  maintain  the  metal  frame  of  the  de- 
vice in  its  most  expanded  condition.  The  con- 

struction of  the  joints  7  is  such  that  when 
the  horn-frame  is  opened  out,  as  indicated, 
the  horn  will  maintain  itself  in  this  open  con- 

dition. When  it  is  desired  to  fold  the  horn, 

the'ring  or  collar  9  will  be  grasped  and  forced 
in  the  direction  of  the  extremity  of  the 
mouthpiece .  In  this  way  the  pull-rods  8  oper- 

ate upon  the  links  5  so  as  to  break  the  joints 
7.  In  this  way  the  outer  extremities  of  the 
stays  or  ribs  4  are  brought  together,  and 
when  completely  folded  the  body  1  of  the 
horn  will  collapse  so  that  the  horn  will  pre- 

sent substantially  the  appearance  shown  in 
Fig.  3.  When  in  this  condition,  the  horn 
may  be  very  conveniently  carried  about  or 
packed  for  shipment  and  may  be  readily 
opened  out  for  immediate  use  when  desired. 

It  should  be  observed  that  the  metal  parts 
of  the  horn  when  attached  together  consti- 

tute a  light  framework  or  frame  giving  the 
open  horn  the  required  form.  It  should  be 
understood  that  when  opened  out  the  con- 

nected links  5  constitute  a  jointed  ring  com- 
pletely encircling  the  body  of  the  horn. 

Having  thus  described  my  invention,  I 
claim  as  new  and  desire  to  secure  by  Letters 

Patent — 1 .  A  horn  of  the  class  described,  having  a 
collapsible  body,  a  plurality  of  stays  at- 

tached to  said  body  and  extending  longitudi- 
nally thereof,  and  jointed  links ,  connecting  95 

said  stays  and  adapted  to  maintain  the  same 

apart. 2.  A  horn  of  the  class  described,  having  a 
collapsible  body  and  a  mouthpiece  attached 
thereto,  a  metallic  frame  attached  to  said 
mouthpiece  and  to  said  body,  said  frame 

comprising  jointed  link's,  a  collar  slidably 
mounted  on  said  mouthpiece,  and  rods  con- 

necting said  links  with  said  collar  for  actuat- 
ing said  frame. 

3.  A  horn  of  the  class  described,  having  a 
mouthpiece  and  a  collapsible  body,  an  exten- 

sible ring  adapted  to  open  said  body  and 
means  for  actuating  said  ring  from  a  point 
near  said  mouthpiece. 

4.  A  horn  of  the  class  described,  having  a 
mouthpiece  and  an  expansible  body,  a  plu- 
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rality  of  links  jointed  together  and  pivotally 
supported  on  said  body  to  expand  the  same. 

5.  A  horn  of  the  class  described,  having  a 
collapsible  body,  jointed  links  attached  to 
said  body  and  forming  an  extensible  ring,  a 
mouthpiece  attached  to  said  body,  a  sliding 
collar  on  said  mouthpiece  and  pull-rods  con- 

necting said  collar  with  said  links. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

MARTIN  L.  MUNSON. 

Witnesses : 
William  F.  Fett 
John  Clark. 
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UNITED  STATES  PATENT  OFFICE. 
JAMES  T.  BROWN,  OF  NEW  YORK,  N.  Y. 

PHONOGRAPH-HORN. 

No.  813,999.  Specification  of  Letters  Patent,  Patented  Feb.  27,  1906. 
Original  application  filed  December  24, 1904,  Serial  No,  239,241.  Divided  and  this  application  filed  Jnne  13, 1905.    Serial  No.  265,065. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  James  T.  Brown,  a 

citizen  of  the  United  States,  residing  at  New 
York,  in  the  county  of  New  York  and  State 

5  of  New  York,  have  invented  certain  new  and 

useful  Improvements  in  Phonograph-Horns, 
of  which  the  following  is  a  specification. 
My  invention  relates  to  an  improved  horn 

especially  adapted  for  use  with  phonographs 
i  o  or  similar  devices ;  and  it  consists  in  the  con- 

structions, combinations,  and  arrangements 
herein  described  and  claimed. 

My  invention  relates  especially  to  the  type 
of  collapsible  horn  described  in  my  pending 

15  application,  Serial  No.  239,241,  filed  Decem- 
ber 24,  1904,  of  which  this  is  a  divisional  ap- 

plication. 
An  object  of  my  invention  is  to  provide  a 

horn  which  will  eliminate  the  harsh  and  me- 

20  tallic  sounds  occurring  with  existing  t}rpes  of 
horns  when  applied  to  sound-reproducing  de- 
vices. 

A  further  object  of  my  invention  is  to  pro- 
vide a  simple  and  compact  form  of  collapsible 

25  horn  which  will  be  more  durable  than  ex- 
isting constructions  and  which  can  be  con- 

veniently adjusted  and  rigidly  held  in  its  ex- 
panded position. 

Referring  to  the  accompanying  drawings, 
30  forming  a  part  of  tins  application,  and  in 

which  similar  reference  -  numerals  indicate 
corresponding  parts  in  the  several  views, 
Figure  1  is  a  side  elevation  illustrating  one 
embodiment  of  my  invention  in  its  expanded 

35  position.  Fig.  2  is  a  sectional  view  on  the 
line  2  2  of  Fig.  1.  Fig.  3  is  a  sectional  view, 
on  a  larger  scale,  taken  on  the  line  3  3  of  Fig. 
2.  Fig.  4  is  a  detail  sectional  view,  on  a  larger 
scale,  illustrating  a  modification  in  which  the 

40  collapsible  portion  is  provided  with  interior 
guard-rails.  Fig.  5  is  a  detail  sectional  view, 
on  a  larger  scale,  taken  on  the  line  5  5  of  Fig. 
4.  Fig.  6  is  a  detail  sectional  view,  on  an  en- 

larged scale,  showing  one  form  of  latch  for 
45  locking  together  the  mouthpiece  and  col- 

lapsible trumpet  portion  of  the  horn.  Fig. 

7  is  a  side  elevation,  partly  in  section,'  show- 
ing the  collapsible  trumpet  portion  of  the  horn 

in  folded  position.     Fig.  8  is  a  sectional  view 
50  illustrating  a  modification  in  which  the 

mouthpiece  is  formed  of  leather.  Fig.  9  is  a 
side  elevation  of  the  mouthpiece  shown  in 
Fig.  8;  and  Fig.  10  is  a  sectional  view  on  the 

line  10  10  of  Fig.  9,  illustrating  the  manner 
of  joining  the  leather  blank  of  the  mouth-  55 

piece. Referring  especially  to  Figs.  1,  2,  3,  6,  and 
7  of  the  drawings,  1  indicates  the  stiff  mouth- 

piece of  a  horn,  which  may  be  formed  of  any 
suitable  metal  and  which  is  provided  with  a  60 
tapered  annular  portion  2  for  expanding  .the 
foldable  portion  of  the  horn.  The  mouth- 

piece is  shown  constructed  with  a  closely-fit- 
ting lining  3,  of  leather,  throughout  its  entire 

inner  surface.  65 
The  folding  portion  of  the  horn  comprises 

a  rigid  sleeve  4,  preferably  formed  of  metal,  to 
which  an  annular  series  of  stiff  ribs  5  are  piv- 

oted at  6. 

The  sleeve  4  is  provided  with  a  tapered  an-  70 
nular  flange  7  for  limiting  the  outward  swing 
of  the  ribs  5  about  their  pivots  6,  the  limiting- 
flange  7  of  the  sleeve  and  the  expanding  por- 

tion 2  of  the  mouthpiece  preferably  being  con- 
structed with  approximately  the  same  taper  75 

for  securely  clamping  the  ribs  5  tightly  there- 
between. 

As  shown  especially  in  Fig.  3,  the  ribs  5 
are  constructed  of  strips  of  metal  bent  in  U- 
shaped  form  for  clamping  the  edges  of  suit-  80 
able  leather  sections  8  therebetween,  thereby 

providing  a  trumpet-piece,  with  an  inner  sur- 
face of  leather  throughout.  This  construc- 
tion permits  a  supporting  means,  such  as  a 

chain  9,  to  be  secured  near  the  outer  ends  of  85 

the  ribs  for  supporting  the  horn  without  un- 
due strain. 

The  mouthpiece  1  carries  a  suitable  latch 
10  for  securely  locking  the  two  portions  of 
the  horn  together.  As  shown  especially  in  90 
Fig.  6,  this  latch  may  be  formed  of  resilient 
metal  pivoted  at  11  to  the  mouthpiece  and 
provided  with  a  lip  12  for  engaging  the  end 
of  the  sleeve  4  when  the  parts  are  assembled. 

Figs.  4  and  5  illustrate  a  modified  construe-  95 
tion,  in  which  guards  or  guard-rails  13  are 
clamped  between  the  edges  of  the  flexible 
leather  sections  and  extend  inwardly  there- 

from in  position  to  be  engaged  by  the  expand- 
ing tapered  portion  2   of  the  mouthpiece.  100 

These  rails  are  for  the  purpose  of  preventing 
the  flexible  sections  8  from  being  worn  or  cut 
between  the  expanding  portion  2  and  the 
edges  of  the  ribs  5.     The  rails  are  preferably 
formed  of  metal  and  are  inclined,  as  shown  in  105 
Fie.  4. 
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Figs.  8,  9,  and  10  illustrate  a  modification, 
in  which  the  body  portion  14  of  the  mouth- 

piece is  formed  of  a  leather  blank,  which  is 
preferably  glued  together  along  a  longitudi- 

5  nal lap-joint  15.  Such  joint  could,  however, 
be  secured  by  sewing,  riveting,  or  other  well- 
known  means. 

A  leather  band  1 6  of  tapering  thickness  is 
glued  or  secured  about  the  body  portion  14 

i  o  in  position  to  provide  a  cylindrical  seat  for  the 
sleeve  4  of  the  folding  portion.  This  band  is 
shown  glued  together  along  a  longitudinal 
lap-joint  17,  which  is  arranged  out  of  registry 
with  the  joint  15  of  the  body  portion. 

15  In  all  sound-reproducing  machines  as  at 
present  constructed  there  are  produced  typ- 

ical harsh  and  metallic  sounds,  which  are  very 
noticeable  and  objectionable.  Many  unsuc- 

cessful experiments  have  been  made  for  elimi- 
20  nating  this  recognized  defect  by  changes  in 

construction  of  the  records,  diaphragms,  and 
horns. 

I  have  discovered  that  a  horn  provided 
with  an  inner  surface  of  leather  throughout 

25  wall  entirely  eliminate  the  objectionable 
harsh  and  metallic  sounds  without  decreas- 

ing the  volume  of  sound  produced.  My  in- 
vention provides  such  a  construction  in  a 

convenient  and  inexpensive  form,  and  it  has 
30  proven  highly  efficient  in  use  with  various 

types  of  sound-reproducing  devices. 
Having  thus  described  my  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Let- 
ters Patent,  is — 

35  1.  A  horn  comprising  a  mouthpiece  and  a 
collapsible  portion  constructed  with  their  in- 

ner surfaces  of  leather,  said  collapsible  por- 
tion arranged  to  be  expanded  by  engagement 

with  said  mouthpiece,  and  guards  for  pro- 
40  tecting  the  leather  inner  surfaces  during  such 

engagement,  substantially  as  described. 
2.  A  horn  comprising  a  mouthpiece  and  a 

collapsible  portion  constructed  with  their  in- 
ner surfaces  of  leather,  said  collapsible  por- 

45  tion  arranged  to  be  expanded  and  clamped 
in  expanded  position  by  engagement  with 
said  mouthpiece,  and  guards  for  protecting 

the  leather  inner  surfaces  during  such 

en- 

gagement, substantially  as  described. 
3.  A  horn  comprising  a  mouthpiece  and  a 

collapsible  portion  constructed  with  their  in- 
ner surfaces  of  Leather,  said  mouthpiece  ar- 

ranged to  telescope  within  the  collapsible 
portion  for  expanding  the  latter,  and  guards 
for  protecting  the  inner  surfaces  during  such 
expansion,  substantially  as  described. 

4.  A  horn  comprising  a  mouthpiece,  a  col- 
lapsible portion,  said  mouthpiece  and  col- 

lapsible portion  constructed  with  their  inner 
surfaces  of  leather,  means  carried  by  said 
mouthpiece  for  expanding  the  collapsible 
portion,  and  guard-rails  carried  by  said  col- 
apsible  portion  in  position  for  engagement 
yj  said  expanding  means,  substantially  as 
described. 

5.  A  horn  comprising  a  mouthpiece,  a  col- 
lapsible portion,  said  mouthpiece  and  col- 

lapsible portion  constructed  with  their  inner 
surfaces  of  leather,  means  carried  by  said 
mouthpiece  for  expanding  the  collapsible 
portion,  and  inclined  guard-rails  carried  by 
said  collapsible  portion  in  position  for  en- 

gagement by  said  expanding  means,  sub- 
stantially as  described. 

6.  A  horn  comprising  a  mouthpiece,  a  col- 
lapsible portion,  means  carried  by  said 

mouthpiece  for  expanding  the  collapsible 
portion,  and  rails  carried  by  said  collapsible 
portion  in  position  for  engagement  by  said 
expanding  means,  substantially  as  described. 

7.  A  horn  comprising  a  mouthpiece,  a  col- 
lapsible portion,  tapered  means  carried  by 

said  mouthpiece  for  expanding  the  collapsible 
portion,  and  inclined  rails  carried  by  said  col- 

lapsible portion  in  position  for  engagement 
by  said  expanding  means,  substantially  as 
described. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

JAMES  T.  BROWN. 

Witnesses : 
Frank  Capek, 
Lillias  H.  Sherman. 
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UNITED  STATES  PATENT  OFFICE. 

RUDOLPH  KLEIN,  OF  NEW  YORK,  N.  Y.,  ASSIGNOR  OF  ONE-FIFTH  TO 
BYRON  G.  HARLAN,  OF  ORANGE,  NEW  JERSEY. 

DISK-TALKING-MACHINE   BLANK. 

No.  814,053. Specification  of  Letters  Patent. 

Application  filed  March  19, 1904.    Serial  No.  198,909. 

Patented  March  6,  1906. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Rudolph  Klein,  a  citi- 
zen of  the  United  States,  residing  at  New 

York  city,  county  and  State  of  New  York, 
have  invented  a  new  and  useful  Improve- 

ment in  Disk -Talking -Machine  Blanks,  of 
which  the  following  is  a  specification. 

The  object  of  my  invention  is  to  provide  a 

ready  means  of  producing  disk-talking-ma- 
chine records  of  a  wax  composition  or  the 

like  in  such  a  manner  as  to  enable  said  rec- 
ords to  be  utilized  in  connection  with  the 

usual  apparatus  employed  for  reproducing 
the  permanent  records  of  trade  and  at  the 

same  time  protect  such  records  from  acci- 
dental injur}7"  through  being  scratched  or 

rubbed  together.  My  device  also  secures  the 
ready  tracking  of  the  recording  -  stylus  in 
making  said  sound-records  on  my  improved 
blanks,  resulting  in  the  sound-record  being 
made  in  the  form  of  a  volute  spiral  on  the 
disk.  I  attain  these  objects  by  the  means 
illustrated  in  the  accompanying  drawings, 
which  form  part  of  this  specification,  and  in 
which — 

Figure  1  shows  a  top  or  plan  view  of  one 
form  of  my  improved  device.  Fig.  2  shows  a 
cross-section  on  line  G  H  of  Fig.  1 . 

Fig.  1  shows  a  disk  A  with  two  volute 
spirals  C  and  D  thereon  parallel  with  each 
other,  one  of  said  spirals  C  being  filled  with 

a  wax  composition  or  the  like.     Same  figure, 
B  shows  a  hole  in  center  of  said  plate  or  disk. 

The  operation  or  use  of  my  improved  disk 
is  as  follows:  The  disk  A,  Fig.  1,  is  placed  on  35 

the  turn-table  of  what  is  known  as  a  "disk 

talking-machine,"  and  the  stylus  of  the  re- 
cording device  is  placed  upon  the  volute 

curve  C,  while  an  arm,  carrying  a  pointed 
end  bent  down  into  the  parallel  spiral  or  vo-  40 
lute  D,  aids  in  keeping  the  recording  device 
true  in  track  C. 

What  I  claim  as  my  invention,  and  desire 

to  secure  by  Letters  Patent,  is — 
1 .  In  a  disk-blank  for  talking-machines,  a  45 

rigid  disk  with  multiple  parallel  volute  spirals 

thereon,  one  of  which  spirals  shall  have  there- 
in a  wax-like-record  composition  or  material. 
2.  In  a  disk-blank  for  talking-machhies,  a 

rigid  disk  with  multiple  parallel  volute  spirals  50 
thereon,  all  but  one  of  said  volute  spirals  hav- 

ing therein  a  wax-like  composition  or  record 
material. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification,  in  the  presence  of  55 
two  subscribing  witnesses,  this  11th  dav  of 
March,  1904. 

RUDOLPH  KLEIN. 

Witnesses : 
L.  W.  AlGELTINGEK, 
Samuel  J.  Reed. 







No.  814,561. PATENTED  MAR.  6,  1906. 

C.  A.  PARSONS. 

GRAMOPHONE. 
APPLICATION  PILED  8EPT.26,  1904. 

WW 1- 9     ̂  

Jfy.2. 

attest: 
^y — 7^5 



UNITED  STATES  PATENT  OFFICE. 

CHARLES  ALGERNON  PARSONS,  OF  NEWCASTLE-UPON-TYNE,  ENGLAND. 

GRAMOPHONE. 

No.  814,561. Specification  of  Letters  Patent.  Patented  March  6, 1906. 

Application  filed  September  26,  1904.    Serial  No.  225,978, 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Chaeles  Algernon 

Parsons,  a  subject  of  the  King  of  Great  Brit- 
ain and.  Ireland,  residing  at  Heaton  Works, 

Newcastle-upon-Tyne,  in  the  county  of  Nor- 
thumberland, England,  have  invented  new 

and  useful  Improvements  in  Gramophones,  of 
which  the  following  is  a  specification. 

The  invention  consists  in  the  features,  com- 
bination, and  arrangement  of  parts  herein- 

after described,  and  particularly  pointed  out 
in  the  claims. 

Referring  to  the  accompanying  drawings, 
Figure  1  shows  an  elevation  of  a  gramophone- 
reproducer  with  one  form  of  my  improved  at- 

tachment, Fig.  2  being  a  sectional  plan  of  the 
socket. 

The  reproducer  is  shown  at  a.  The  weigh 
bar  or  lever  h  carries  a  valve  which  takes  the 

place  of  the  reproducing-diaphragm  of  the 
ordinary  gramophone,  and  the  arm  c,  in  one 
piece  with  said  weigh  bar  or  lever  b,  forms  the 
style-holding  socket.  The  reproducer  is  at- 

tached to  a  pivoted  arm  and  is  supported  by 
its  needle  resting  on  the  record  in  the  usual 
manner.  A  diamond-section  hole  e  for  the 
reception  of  the  needle  d  is  formed  in  the 
socket  c  by  means  of  a  drift  or  by  drilling  a 
round  hole  and  upsetting  the  material  of  the 
socket  upon  a  drift  or  mandrel,  the  longer 
axis  of  the  diamond-section  hole  being  dis- 
f)osed  approximately  in  a  plane  perpendicu- 
ar  to  the  record  and  tangential  to  the  lines  of 
the  record.  The  depth  of  the  hole  is  made 
from  a  quarter  to  one-half  the  length  of  the 
needle,  and  the  dimensions  of  the  hole  are  so 
arranged  that  the  pressure  of  the  record  causes 
the  needle-stem  to  jam  in  the  acute  angles 
of  the  diamond-shaped  hole  on  an  oblique  po- 

sition, as  shown  in  Fig.  1.  In  order  to  retain 
the  needle  in  position  while  the  reproducer  is 
not  resting  on  the  record,  I  provide  a  small 
permanent  magnet/,  which  is  attached  to  the 
reproducer  with  its  poles  sufficiently  near 
the  needle-stem  to  retain  the  needle  in  its 
slanting  position.  The  magnet  f  is  preferably 
attached  by  a  nut  and  bolt  g,  being  adjustably 
held  between  a  washer  Ti  and  the  face  of  the 
reproducer. 

5° 
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The  socket-arm  c  is  made  of  magnolium, 
aluminium,  or  some  other  non-magnetic  ma- 

terial; but  in  some  cases  I  may  make  it  of 
steel  and  transmit  the  necessary  retaining 
magnetism  through  it. 

Instead  of  holding  the  needle  in  place  mag- 
netically when  off  the  record,  as  above  de- 

scribed, I  may  use  the  same  form  of  needle- 
socket  and  diamond -shaped  hole  therein, 
and  I  may  provide  a  very  hght  spring-blade, 
preferably  attached  to  the  socket-arm  c  and  6o 
sunk  in  a  recess  in  said  arm,  the  spring-blade 
being  formed  with  a  rounded  end,  which 
presses  lightly  on  the  needle  and  prevents 
the  same  from  falling  out.  The  pressure  of 
the  spring  on  the  needle  is  not  sufficiently  65 
great  to  interfere  with  the  rigid  grip  of  the 
socket  on  the  needle. 

It  will  be  seen  that  in  both  the  forms  of  my 
invention  above  described  the  needle  is  held 

absolutely  without  freedom  in  a  direction  per- 
pendicular to  the  longer  axis  of  the  diamond- 

shaped  hole,  but  can  be  very  readily  taken 
out  when  desired. 

Having  now  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is — 
1.  A  needle  attachment  for  gramophones 

and  the  like,  comprising,  a  socket-arm  at- 
tached to  the  sound-producing  means,  said 

socket-arm  having  a  diamond-shaped  socket  80 
therein  adapted  to  receive  a  needle,  and  hold 
the  same  jammed  with  no  lateral  freedom 
when  resting  on  the  record  and  means  ex- 

ternal to  said  socket  acting  on  the  portion  of 
the  needle  which  projects  therefrom  for  hold- 

ing the  needle  in  the  socket,  substantially  as 
described. 

2.  A  needle  attachment  for  gramophones 
and  the  like,  comprising  a  socket-arm  having 
a  socket  for  the  needle,  and  a  magnet  exter- 

nal to  said  socket  and  acting  on  the  project- 
ing portion  of  the  needle,  substantially  as 

described. 
3.  A  needle  attachment  for  gramophones 

and  the  like,  comprising  a  socket-arm  at- 
tached to  the  sound-producing  means,  said 

socket-arm  having  a  diamond-shaped  hole 
therein  adapted  to  receive  a  needle,  and  hold 
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the  same  jammed  with  no  lateral  freedom 
when  resting  on  the  record,  and  an  adjust- 

ably-mounted magnet  adapted  to  retain  the 
needle  in  place  when  not  resting  on  the  rec- 

ord, as  set  forth. 
4.  A  needle  attachment  for  gramophones 

and  the  like,  comprising  a  socket-arm  having 
a  socket  for  the  needle,  a  magnet  arranged 
independent  of  the  socket  and  socket-arm 

and  acting  on  the  projecting  portion  of  the 
needle,  substantially  as  described. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

CHARLES  ALGERNON  PARSONS. 

Witnesses : 
Henry  Graham  Dakyns,  Jr., 
William  Menzies  Johnston. 
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ELDRIDGE  E.  JOHNSON,  OF  PHILADELPHIA,  PENNSYLVANIA,  ASSIGNOR 

TO  VICTOR  TALKING  MACHINE  COMPANY,  A  CORPORATION  OF  NEW 
JERSEY. 

TALKING-MACHINE. 

No.  814,786. Specification  of  Letters  Patent.  Patented  March.  13,  1906. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Eldeidge  R.  Johnson, 

of  the  city  of  Philadelphia,  State  of  Pennsyl- 
vania, have  invented  certain  new  and  useful 

5  Improvements  in  Talking-Machines,  of  which 
the  following  is  a  full,  clear,  and  complete  dis- 
closure. 

In  a  talking-machine  where  an  amplifying- 
horn  is  employed  for  delivering  the  repro- 

duced sounds  it  is  desirable  and  advanta- 

geous in  obtaining  the  highest  degree  of  effi- 
ciency in  the  quality  and  volume  of  the  tone 

reproduced  to  employ  not  only  a  large  horn, 
but  also  to  locate  the  small  end  of  the  horn  as 

15  near  as  possible  to  the  sound-box  or  repro- 
ducing mechanism.  By  locating  the  small 

end  of  the  horn  in  this  manner  so  that  the 

sound-conducting  tube  or  horn  flares  out- 
wardly practically  from  the  sound-box  I  have 

20  found  that  it  allows  the  sound-waves  to  ad- 

vance with  a  regular,  steady,  and  natural  in- 
crease in  their  wave  fronts  in  a  manner  some- 

what similar  to  that  of  the  ordinary  musical 
instruments,  thus  obviating  the  well-known 

25  disadvantages  due  to  long  passages  of  small 
and  practically  constant  diameter.  It  is  also 

desirable  to  avoid  abrupt  turns  in  the  sound- 
conducting  tube  or  passage. 

It  is  therefore  the  object  of  my  invention  to 
30  provide  a  talking-machine  with  an  amplify- 

ing-horn  meeting  these  requirements  and  at 
the  same  time  to  reduce  the  size,  length,  and 
weight  of  the  horn,  so  that  it  can  be  conven- 

iently transported. 
35  Other  objects  of  my  invention  will  appear 

in  the  specification  in  connection  with  the  ac- 
companying drawings,  forming  a  part  there- 

of, which  show  a  preferred  form  of  apparatus 
embodying  my  invention. 

40  In  said  drawings,  Figure  1  is  a  side  eleva- 
tion of  my  improved  construction  as  applied 

to  the  talking-machine;  Fig.  2,  a  horizontal 
sectional  view  of  the  small  end  or  hollow  arm 

portion  of  the  amplifying-horn,  showing  the 
45  means  to  allow  of  the  vertical  movement  of 

the  sound-box;  Fig.  3,  a  vertical  sectional 
view  showing  the  means  whereby  the  larger 
portion  of  the  horn  is  adjustably  mounted 
and  the  hollow  arm  or  lower  portion  of  the 

50  horn  is  pivoted  so  as  to  communicate  there- 
with; Fig.  4,  a  plan  view  of  the  end  of  the 

support  for  the  larger  portion  of  the  ampli- 
fying-horn ;  Fig.  5 ,  a  view  of  the  yoke  for  hold- 

ing the  same  in  position  upon  its  support,  and 

Fig.  6  a  plan  view  of  the  end  of  the  hollow 
arm  or  pivoted  portion  of  the  amplifying- horn. 

The  numeral  1  indicates  the  usual  motor- 

casing,  above  which  revolves  the  usual  turn- 
table 2  and  upon  which  is  carried  the  sound- 

record  3.  At  one  side  of  the  casing  1  a  bracket 
or  arm  4  is  provided  which  is  similar  in  shape 
to  those  already  in  use  excepting  its  upper 

end  portion.  This  upper  end  portion  5  con- 
sists of  a  ring  6,  having  a  bar  7  across  one  di- 

ameter thereof.  The  bell  portion  9  of  am- 
plifying-horn is  provided  at  its  end  with  a 

flange  9',  which  is  adapted  to  be  seated  upon 
the  ring  6  of  the  support  4.  The  upper  end 

of  the  support  5  is  provided  with  a  flat  por- 
tion 8,  having  a  screw-hole  30  therein.  Upon 

this  flat  portion  a  yoke  10  is  adapted  to  be 

fixed  by  the  thumb-screw  11.  The  arms  of 
this  yoke  10  project  over  the  ring  6  and  are 
adapted  to  press  upon  the  flange  9  of  the  bell 
portion  of  the  amplifying-horn,  and  thereby 
retain  said  portion  in  position.  It  will  be  no- 

ticed that  this  construction  enables  the  bell 

portion  of  the  horn  to  be  directed  at  any  an- 
gle horizontally  to  send  the  sound  to  any 

point  which  choice  or  convenience  may  re- 
quire. The  arms  of  the  yoke  10  are  slightly 

curved  and  are  made  of  spring  material,  so 
that  the  bell  portion  of  the  horn  may  be  easily 

placed  in  position  and  removed. 
Upon  the  arm  4  a  boss  or  projection  12  is 

provided  which  is  recessed  internally  to  pro- 
vide a  socket  for  a  bearing-block  13,  which  is 

forced  upwardly  by  a  coiled  spring  14.  The 
horizontally-pivoted  hollow  arm  portion  29 
of  the  amplifying-horn  is  curved  upwardly 
and  termintes  in  a  ring  15,  having  spider-arm 
16  across  two  diameters  thereof.  Upon  the 
elbow  or  curve  of  the.  horizontally-pivoted 
arm  of  the  horn  is  provided  a  boss  17,  having 
a  hole  18  therein  which  corresponds  with  a 
hole  19  in  the  spider  at  the  end  of  said  curved 
portion.  A  vertical  pivot  pin  or  bar  20 
passes  through  these  holes  or  openings  and  is 
retained  in  position  by  the  set-screw  21.  The 
lower  end  of  this  pivot-bar  20  has  a  bearing 
in  the  spring-pressed  block  13,  and  its  upper 
end  enters  the  bearing  22  in  the  bar  7  of  the 
support  4.  The  parts  are  of  such  a  size  and 
are  so  adjusted  that  the  upper  end  of  the  piv- 

oted arm  of  the  horn  will  enter  the  ring  6  for 
a  short  distance;  but  sufficient  space  is  left 
between  said  parts  to  allow  said  arm  to  swing 

55 

60 

65 

70 

75 

80 

85 

95 

100 

i°5 



s 814,786 

10 

20 

freely  and  ye1  to  provide  a  practically  sound- 
tight  joint. 

The  joint  for  allowing  a  vortical  movement 
to  the  sound-box  is  constructed  as  follows: 

5  The  inner  or  smaller  vnd  of  the  horizontally- 
pivoted  hollow -arm  portion  29  of  the  ainpli- 
fying-horn  is  provided  with  a  strap  or  ring 
23,  which  is  adapted  to  receive  and  form  a 
hearing  or  socket  Cor  the  end  of  a  semicircu- 

lar piece  of  tubing  24.  The  end  of  this  piece 
of  tubing  24  is  held  in  position  by  suitable 
flange  25  and  by  a  cap  26,  which  also  serves 
to  close  the  outer  vnd  thereof.  To  the  other 

end  of  the  curved  tubing  24  is  attached  a 
plate  27,  which  carries  the  usual  sound-box 
28.  It  will  he  seen  that  by  this  construction 
the  sound-box  is  Drought  practically  into 
alinement  with  the  end  of  the  horizontally- 
pivoted  hollow-arm  portion  of  the  horn,  and 
is  therefore  on  a  radius  from  the  axis  of  the 

pi\  ot-bar  20. 
From  the  foregoing  description  it  is  seen  in 

the  first  place  that  I  provide,  in  effect,  an  am- 
plifying-horn  that  extends  practically  from 

25  the  sound-box  and  that  it  consists  of  two  sec- 
tions, one  of  which  is  the  tapering  hollow 

sound-conducting  arm  permanently  mount- 
ed upon  the  machine,  while  the  other  section 

is  removable  horn  proper.     The  advantage 
30  of  this  is  that  I  secure  the  requisite  length  of 

a  constantly  flaring  or  tapering  horn,  which 
gives  the  desired  result  in  the  quality  and  vol- 

ume of  the  reproduction,  while  at  the  same 
time  the  size  and  weight  of  the  removable 

35  horn  is  materially  reduced,  so  as  to  be  far 
more  convenient  in  transportation,  as  it  is  un- 

derstood that  in  transporting  the  machine 
the  horn  is  usually  removed  therefrom  and 
carried  separately ;  but  with  my  invention  it 

40  is  noted  that  the  horn  proper  forms  only  a 

portion  of  the  tapering  sound  -  conducting 
tube,  and  thus  it  is  far  more  convenient  and 

less  cumbersome  to  carry.  The  other  ad- 
vantage is  that  the  weight  imposed  upon  the 

stylus  and  the  record  is  greatly  reduced, 
since  the  horn  is  supported  entirely  by  the 
bracket  4,  while  it  retains  all  the  advantages 

in  that  it  is  capable  of  being  turned  in  any  di- 
rection independent  of  the  sound-tube  29, 

and  this  sound-tube  29  is  supported  so  that 
it  is  capable  only  of  a  movement  parallel  with 
the  face  of  the  record,  being  free  to  swing 

horizontally  and  unconstrained  and  unre- 
strained when  swinging  in  this  direction  ex- 

55  cept  by  the  operative  contact  of  the  stylus  in 
the  sound-grooves  of  the  record-tablet,  and 
the  horizontal  movement  of  this  sound-tube 
29  is  also  substantially  uninfluenced  by  its 
own  weight  and  that  of  the  sound-box  carried 

60  thereby,  and  it  is  further  to  be  noted  that  I 
have  avoided  to  the  greatest  degree  any  ab- 

rupt turns,  while  the  sound-box  is  movable 
freely  toward  and  away  from  the  record  inde- 

pendently of  the  sound-tube  29  and  is  uncon- 
65  strained  mechanically  in  its  movement  to- 

45 

5° 

ward  and  away  from  the  record,  resting  by 
its  own  weight  when  reproducing  and  being 

capable  of  being  lifted  and  moved  and  turned 
on  its  pivotal  support  to  an  inoperative  posi- 

tion, resting  upon  said  sound-tube  29.  In 
fact,  I  have  produced,  in  effect,  a  sectional 

horn  tapering  from  end  to  end,  the  large  sec- 
1  lod  of  which  is  movable  independently  of  the 

smaller  section,  which  latter  is  capable  of  mov- 

ing only  in  a  plane  parallel  with  the  record- 
tablet  and  by  means  of  the  operative  contact 
of  the  stylus  in  the  record-groove.  I  thus  se- 

cure all  the  advantages  of  the  large  size  remov- 
able horn  with  the  further  advantage  that  the 

horn  is  materially  reduced  in  size  and  weight, 
and  I  secure  the  further  advantage  due  to  the 
use  of  a  hollow  arm,  which  moves  only  in  a 

plane  practically  parallel  with  the  face  of  the 
record  and  upon  the  end  of  which  is  carried 

the  sound-box  movable  independently  there- 
of toward  and  away  from  trie  record,  which 

overcomes  imposing  upon  the  record  and  re- 
producing-stylus  the  weight  of  the  horn  and 
conducting  tubes  or  passages,  while  at  the 
same  time  obviating  the  movement  of  a  large 
removable  horn.  Another  and  important 
advantage  is  that  by  utilizing  the  tapering 
sound-tube  29  as  a  portion  of  the  amplify- 
ing-horn  and  in  thus  reducing  the  length  of 
the  horn  supported  by  the  bracket  I  greatly 
reduce  the  size  of  the  machine,  for  I  am  en- 

abled to  secure  the  same  result  as  to  quality 
and  volume  in  reproduction  and  at  the  same 

time  greatly  reduce  the  length  of  horn  pro- 
jecting from  the  bracket  or  arm  4. 

In  employing  in  the  claims  the  terms  "  par- 
allel'" and  "horizontal"  it  will  be  understood 

that  such  terms  are  used  to  express  the  gen- 
eral relation  of  the  parts  referred  to  and  their 

movement  and  relation  in  a  general  way,  and 
when  such  parts  are  used  in  their  ordinary 
manner  and  although  theoretically  perhaps 
there  might  not  be  always  a  strictly  parallel 
or  horizontal  relation  or  condition  it  would 
be  so  to  all  intents  and  purposes. 

The  means  for  supporting  the  bell  portion  9 

of  the  horn  also  provides  a  firm  support  there- 
for and  are  placed  at  a  point  in  the  horn 

where  the  same  is  not  so  small  as  to  require 

special  means  for  strengthening  its  support- 

ing portion. 
Changes  in  details  ma}'  be  made  without 

departing  from  the  spirit  and  scope  of  my  in- vention; but, 

Having  described  the  nature  of  the  inven- 
tion, what  I  claim,  and  desire  to  protect  by 

Letters  Patent  of  the  United  States,  is — 
1.  In  a  talking  -machine,  an  amplifying- 

horn  proper,  a  record  -  support,  a  tapering 
sound-tube  movable  independent  of  the  am- 

plifying-horn  proper  and  communicating 
therewith,  a  sound-box  mounted  upon  and 

communicatmg~with  the  small  end  of  said sound -tube  and  movable  independently  of 
said  sound-tube  toward  and  away  from  the 
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record-support  and  supporting  means  at  the 
communicating  portions  of  the  horn  and 
tube. 

2.  In  a  talking -machine,  an  amplify  ing- 
horn  proper,  a  record -support,  a  tapering 
sound-tube  movable  independent  of  the  am- 
plifying-horn  proper  and  supported  to  move 
in  a  given  plane  parallel  with  said  record- 
support,  a  sound-box  mounted  upon  and 

conmiunicating~-wrth  the  small  end  of  said 
tube  and  movable  independently  thereof  to- 

ward and  away  from  the  record-support,  said 
horn  and  tube  communicating,  and  support- 

ing means  at  the  communicating  portion  of 
said  horn  and  tube. 

3.  In  a  talking -machine,  an  amplifying- 
horn  proper,  a  record  -  support,  a  tapering 
sound-tube  supported  in  a  given  plane  paral- 

lel therewith,  and  having  its  large  end  cou- 
20  pled  with  the  small  end  of  said  horn,  said 

tube  being  movable  independent  of  the  am- 
plifying -  horn  proper,  and  a  sound-box 

mounted  upon  and  communicating  with  the 
small  end  of  said  tube  and  movable_inde- 

25  pendently  thereof  toward  and  awaylrohvthe 
recorcPsupport. 

4.  In  a  talking-machine,  a  record-support, 
a  tapering  sound-tube,  a  sound-box  mounted 
upon  and  communicating  with  the  small  end 

30  thereof  and  movable  independently  of_said 
tube  toward  and  away  fronTThe  record-sup- 

port, and  a  tapering  horn  having  its  small 
end  coupled  with  the  large  end  of  said  tube, 
said  horn  and  tube  being  relatively  movable. 

35  5.  In  a  talking-machine,  a  record-support, 
a  tapering  sound-tube,  a  sound-box  mount- 

ed upon  and  communicating  with  the  small 
end  thereof  and  movable  independently  of 
said  tube  toward  anaaway  from  The  record- 

40  support,  and  a  removable  tapering  horn  hav- 
ing its  small  end  coupled  with  the  large  end 

of  said  tube,  said  horn  and  tube  being  rela- 
tively movable. 

6.  In  a  talking-machine,  a  record-support, 
45  a  tapering  sound- tube,  a  sound-box  mounted 

upon  and  communicating  with  the  small  end 
thereof,  and  movable  independently  of  said 
tube  toward  and  away  froinThe  record-sup- 

port, and  a  horn  having  its  small  end  coupled 
50  with  the  large  end  of  said  tube,  said  horn  and 

tube  being  independently  supported. 
7.  In  a  talking-machine,  a  record-support, 

a  tapering  sound-tube  supported  in  a  given 
plane  parallel  therewith,  ajound-box  mount- 

55  ed  upon  and  communicating  with  the  small 
end  of  said  tube  and  movable  independently 
thereof  toward  and  away  from  the  record- 
support,  and  a  horn  having  its  small  end  cou- 

pled with  the  large  end  of  said  tube,  said  horn 
60  being  independently  supported  and  movable 

transversely  independently  of  said  tube. 
8.  In  a  talldng-machine,  a  sound-tube  and 

communicating  sound-box,  a  removable  horn 
having  its  small  end  communicating  with 

65  said  sound-tube,  a  support  for  said  horn,  said 

X 

85 

horn  being  movable  relative  to  said  tube,  a 
lateral  projection  or  shoulder  at  the  small  end 
of  said  horn,  and  means  for  engaging  said 
shoulder  for  holding  said  horn  in  position 
upon  its  support.  70 

9.  In  a  talking-machine,  a  tapering  sound- 
tube  and  sound-box  communicating  there- 

with, a  horn  having  its  small  end  deflected 
laterally  and  communicating  with  the  large 
end  of  said  tube,  said  horn  being  movable  75 
only  in  a  horizontal  plane. 

10.  In  a  talking  -  machine,  a  tapering 
sound -tube  and  sound-box  communicating 
therewith,  the  large. end  of  said  sound-tube 
being  deflected  laterally  at  its  point  of  sup-  80 
port,  and  a  horn  having  its  small  end  deflect- 

ed laterally  and  communicating  with  the 
large  end  of  said  tube,  said  horn  and  tube  be- 

ing supported  to  move  in  given  horizontal 

planes. 11.  In  a  talking -machine,  a  tapering- 
sound -tube  and  sound-box  communicating 
therewith,  a  support  therefor,  the  large  end 
of  said  sound-tube  being  deflected  laterally 
at  its  point  of  support,  and  a  horn  having  its  90 
small  end  deflected  laterally  and  communi- 

cating with  the  large  end  of  said  tube,  said 
horn  and  tube  being  independently  support- 

ed and  relatively  movable  in  given  horizon- 
tal planes.  .  95 
12.  In  a  talking  -  machine,  a  tapering 

sound -tube  and  sound-box  communicating 
therewith,  a  support  therefor,  the  large  end 
of  said  sound-tube  being  deflected  laterally 
at  its  point  of  support,  and  a  horn  having  its  100 
small  end  deflected  laterally  and  communi- 

cating with  the  large  end  of  said  tube,  said 
horn  and  tube  being  independently  sup- 

ported and  relatively  movable  in  given  hori- 
zontal planes  and  the  support  for  the  horn  T05 

serving  as  a  coupling  for  uniting  the  horn  and 
tube. 

13.  In  a  talking -machine,  a  sound-tube 
supported  in  a  given  horizontal  plane;  and 
having  a  movable  small  transverse  end  sec-  1 1  o 

tion  extending  laterally  therefrom^TmcTa 
sound-box  mounted  upon  and  communicat- 

ing with  said  section. 
14.  In  a  talking-machine,  a  sound -tube 

having  a  movable  end  section  extending  lat-  1 1 5 
erally  therefrom,  and  a  sound-box  mounted 
upon  and  communicating  with  said  section, 
said  section  being  adapted  to  rest  upon  and 
be  supported  by  said  tube  in  an  inoperative 
position.  120 

15.  In  a  talking -machine,  a  sound-tube,  a 
movable  end  section  extending  laterally 

therefrom  and  comprising^  a  plurality  of 
limbs,  and  a  sound-box  mounted  upon  and 
communicating  with  the  outer  limb,  said  sec-  1 2 5 
tion  being  adapted  to  rest  upon  and  be  sup- 

ported upon  said  tube  in  an  inoperative  posi- 
tion. 

16.  In  a  talking-machine,  a  sound-tube 
having     a     semicircular    section     movably  130 
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mounted  upon  the  end  thereof,  to  move  in- 
dependently of  the  sound-tube  during  its  op- 

erative movement,  and  a  sound-box  mounted 
upon  and  communicating  with  the  outer 

5   limb  of  said  section. 
17.  In  a  talking-  machine,  a  sound -tube 

having  a  transversely -extending  tubular 
bearing  portion,  a  tubular  section  movably 
mounted  therein  to  move  independently  of 

io  the  sound-tube,  during  its  operative  move- 
ment, and  a  sound-box  mounted  upon  and 

communicating  with  said  section. 
18.  In  a  talking  -  machine,  a  sound -tube 

having  a  movable  end  section,  a  sound-box 
15  mounted  upon  and  communicating  with  said 

section,  said  tube  being  located  in  the  path  of 
said  movable  end  section,  whereby  the  latter 
is  adapted  to  be  supported  upon  said  arm  to 
hold  the  sound-box  in  an  inoperative  posi- 

20  tion. 

19.  In  a  talking -machine,  a  sound -tube 
having  a  movable  bent  end  section  extending 
laterally  therefrom, Und  a  sound-box  mount- 

ed upon  and  communicating  with  said  sec- 
25  tion,  said  tube  being  located  in  the  path  of 

said  movable  end  section,  whereby  the  sound- 
box is  adapted  to  be  supported  by  said  tube 

in  an  inoperative  position. 
20.  In  a  talking  -  machine,  a  record -sup- 

30  port,  a  tapering  sound-tube,  a  horn  having 
its  small  end  communicating  with  the  large 
end  of  said  tube,  the  communicating  ends  of 
said  tube  and  horn  being  deflected  laterally 
toward  each  other,  said  horn  and  tube  being 

35  supported  at  their  deflected  portions  to 
move  in  a  given  plane  parallel  with  the  rec- 

ord-support, and  a  sound-box  mounted  upon 
and  communicating  with  the  small  end  of 
said  tube  and  movable  independently  thereof 

40  toward  and  away  from  the  record-support. 
21.  In  a  talking -machine,  a  record -sup- 

port, a  tapering  sound-tube  having  a  later- 
ally-deflected large  end,  said  tube  being  sup- 

ported at  its  deflected  portion  to  move  in  a 
45  given  plane  parallel  with  the  record-support, 

a  sound-box  mounted  upon  and  communi- 
cating with  the  small  end  of  said  tube  and 

movable  independently  thereof  toward  and 
away  from  the  record-support,  and  a  horn 

50  having  its  small  end  laterally  deflected  and 
communicating  with  the  deflected  large  end 
of  said  tube. 

22.  In  a  sound  recording  or  reproducing 
mechanism,  a  hollow  tapering  sound -con- 

55  ducting  arm,  a  record-support,  said  arm  be- 
ing vertically  pivoted  at  its  larger  end  to  con- 

strain its  smaller  end  to  move  in  a  given 
plane  parallel  with  the  face  of  the  record- 
support,  a    sound-box    mounted    upon    the 

60  smaller  end  of  said  arm  and  having  commu- 
nication therewith,  and  means  to  allow  a 

movement  of  the  sound-box  toward  and 
from  the  record -support  independently  of  the 
hollow  arm. 

65       23.  In  a  sound  recording  or  reproducing 

mechanism,  a  hollow  tapering  sound -con- 
ducting arm,  a  vertical  pivot  at  its  larger  end 

which  constrains  said  arm  to  move  in  a  given 
plane  parallel  with  the  face  of  the  record,  a 
sound-box  mounted  upon  the  smaller  end  70 
of  said  arm  and  a  bent  pivoted  tube  connect- 

ing said  arm  and  said  sound-box  to  allow  a 
movement  of  the  sound-box  toward  and  from 
the  record  independently  of  the  hollow  arm 
and  to  carry  said  sound-box  in  substantial  75 
alinement  with  the  tapering  portion  of  said 
arm. 

24.  In  a  sound  recording  or  reproducing 

mechanism,  a  hollow  tapering  sound -con- 
ducting arm,  a  vertical  pivot  at  its  larger  end  80 

which  constrains  said  arm  to  move  in  a  given 
plane  parallel  with  the  face  of  the  record,  a 
sound-box  mounted  upon  the  smaller  end  of 
said  arm  and  a  semicircular  pivoted  tube  con- 

necting said  arm  and  said  sound-box  to  allow7  85 
a  movement  of  the  sound-box  toward  and 
from  the  record  independently  of  the  hollow 
arm  and  to  carry  said  sound-box  in  substan- 

tial alinement  with  the  tapering  portion  of 
said  arm.  90 

25.  In  a  sound  recording  or  reproducing 
mechanism,  a  horizontally-pivoted  tapering 
hollow  arm,  a  curved  portion  mounted  at  the 
end  of  said  horizontally-pivoted  portion  and 
adapted  to  swing  vertically,  a  sound-box  95 
mounted  on  the  end  of  said  curved  portion, 
an  adjustable  flanged  horn  communicating 
with  the  pivoted  end  of  said  horizontally- 
pivoted  arm,  a  ring  adapted  to  receive  the 
flange  of  said  horn  and  means  for  securing  100 
the  flange  upon  said  ring. 

26.  In  a  sound  recording  and  reproducing 
mechanism,  a  horizontally-pivoted  tapering 
arm,  a  strap  or  ring  at  the  smaller  end  there- 

of, a  semicircular  portion,  the  end  of  which  is  105 
mounted  to  turn  in  said  strap  or  ring,  a  sound- 

box mounted  at  the  outer  end  of  said  semi- 
circular portion,  a  support  for  the  pivot  of 

said  horizontally-pivoted  arm  and  a  fixed  ad- 
justable horn  carried  by  said  support.  1 10 

27.  In  a  sound  recording  and  reproducing 
mechanism,  a  horizontally-pivoted  tapering 
arm,  a  curved  tapering  portion  joined  to  said 

horizontally-pivoted  arm,  a  sound-box  car- 
ried b}^  said  curved  portion,  a  pivot-pin  for  115 

said  horizontal  arm,  a  supporting -arm  for 
said  pivot-pin,  a  spring-pressed  block  form- 

ing a  bearing  for  said  pin  and  carried  by  said 
supporting-arm,  a  horizontal  ring  carried  by 
said  supporting-arm  and  having  a  cross-bar  12c 
adapted  to  receive  the  upper  end  of  the  pivot- 
pin  an  adjustable  flanged  horn  adapted  to 
rest  upon  said  ring  and  a  yoke  for  retaining 
the  flange  of  the  horn  in  position  upon  the 

ring.  125 
28.  In  a  sound  recording  and  reproducing 

mechanism,  a  hollow  tapering  sound -con- 
ducting arm  constrained  to  move  in  a  given 

plane  parallel  with  the  face  of  the  record,  a 
sound-box  mounted  upon  the  smaller  end  of  1 3° 
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said  arm  and  having  communication  there- 
with, means  to  allow  of  a  movement  of  the 

sound-box  toward  audironi  the  record  inde- 

pendent of  the~bollow  arm,  a  support  for  the 
arger  encTdF  said  arm  and  an  amplifying- 
lorn  also  carried  by  said  support. 

29.  In  a  sound  recording  or  reproducing 
mechanism,  a  hollow  tapering  sound -con- 

ducting arm,  a  sound-box  mounted  upon  the 
smaller  end  of  said  arm,  said  end  comprising 
ajsejmchcular  tube  pivoted  to  the  straight 
portion  of  said  arm. 

30.  In  a  talking -machine,  a  record -sup- 
port, a  hollow  swinging  arm  extending  hori- 

zontally above  the  same,  movable  in  a  given 
plane  parallel  with  the  face  of  the  record-sup- 

port, and  having  ajnnged  3 oint  intermediate 
in  its  length  to  permit  one  sectioriTxTmove 
vertically,  and  a  sound-box  having  means 
for  holding  a  stylus-point,  said  sound-box  be- 

ing mounted  upon  and  communicating  with 
said  vertically-movable  section  and  movable 
away  from  the  record-support  to  a  position 
to  permit  the  insertion  or  withdrawal  of  a 
stylus-point. 

31.  In  a  talking-machine,  a  swinging  lon- 
gitudinally -  extended  tapering  sound  -  con- 

ducting tube  movable  in  a  given  plane  paral- 
lel to  that  of  a  record-tablet  directly  over 

which  the  small  end.  of  said  tube  extends,  a 
fixed  vertical  support  provided  with  a  collar 
in  which  the  larger  end  of  said  tube  is  piv- 

oted, a  laterally-extended  stub-tube  pivot- 
ally  connectecTTx)  the  small  endoisaid  taper- 

ing tube  whereby  it  may  swing  toward  and 
away  from  the  record-tablet  independently 
of  said  sound-tube,  and  a  longitudinally-pro- 

jecting tapering  horn,  swiveled  to  said  collar 
whereby  it  may  be  turned  On  a  vertical  axis, 
said  tapering  sound-tube,  collar  and  horn 
constituting  a  sound-conduit  gradually  in- 

creasing on  cross-section  from  the  small  end 
of  the  sound-tube  to  the  large  end  of  said 
horn. 

32.  In  a  talking-machine  adapted  to  re- 
produce from  a  horizontally -disposed  flat 

record-tablet  having  a  record-groove  of  even 
depth  with  lateral  undulations  in  the  sides 
thereof,  a  record -support,  a  hollow  sound- 
conducting  arm  mounted  to  swing  freely  in 
a  given  plane  parallel  with  said  support,  a 
sound-box  mounted  upon,  conmiunicating 
wrtlTone  end  of  said  arm  and  moyahIe_iiide- 

pendently  of  said_  arm  towar6T~and  away from  fhe  record -support,  the  horizontal 
movement  of  said  arm  and  sound-box  across 
the  record  being  substantially  uninfluenced 
by  the  weight  of  said  arm  and  sound-box, 
and  a  horn  having  its  small  end  coupled  with 
the  other  end  of  said  arm. 

33.  In  a  talking  -  machine,  a  record -sup- 
port, a  hollow  sound-conducting  arm  mov- 

able in  a  given  plane  parallel  with  said  sup- 
port, a  sound=box  mounted  upon,  communi- 

cating with,  and  moya^J^Jn^pendgntly  of 

said  arm  toward  and  away  from  the  record- 
support,  and  means  forming  part  of  the  ma- 

chine for  holding,  independent  of  other 
means,  the  said  sound-box  in  an  inoperative 
position  relative  to  the  record.  7° 

34.  In  a  talking  -  machine,  a  record -sup- 
port, a  hollow  sound-conducting  arm  mov- 

able in  a  given  plane  parallel  with  said  sup- 
port, and  a  jiojmd-hox  mounted  upon,  com- 

municating with,  and  movable  independ-  75 

ently  of  said  arm  toward  and  away  from" the 
record-support,  said  arm  serving  as  a  sup- 

port upon  which  said  sound-box  rests  and  is 
maintained  in  an  inoperative  position. 

35.  In  a  talking  -  machine,  a  record -sup-  80 
port,  a  hollow  sound  -  conducting  arm  mov- 

able in  a  given  plane  parallel  with  said  sup- 
port, and  a_sound--box  mounted  upon,  com- 

municating with,  and  movable  independ- 
ently of  said  arm,  toward  and  away  from  the  85 

record-support,  said  sound-box  being  mov- 
able away  from  the  record  to,  and  being 

adapted  to  be  supported  by  the  arm  in  an 
inoperative  position  independent  of  other 
means.  90 

36."  In  a  talking-  machine,  a  record -sup- 
port, a  hollow  sound-conducting  arm  mov- 

able in  a  given  plane  parallel  with  said  sup- 
port, and  a_sound-box  mounted  upon,  com- 

municating^with,  and  movable  independ-  95 ently  of  said  arm  toward  and  away  from  the 
record-support,  said  sound-box  being  mov- 

able upwardly  and  to  the  other  side  of  its 
point  of  support ,  whereby  it  may  be  supported 
in  an  inoperative  position  by  contact  with  10c 
said  arm  or  a  portion  thereof. 

37.  In  a  talking  -  machine,  a  record -sup- 
port, a  hollow  sound-conducting  arm  mov- 

able in  a  given  plane  parallel  with  said  sup- 
port, and  a_sound=box  mounted  upon,  com-  105 

municating  "with,  and  movable  independ- ently of  said  arm  toward  and  away  from  the 
record-support,  said  sound-box  having  a  re- 

movable stylus,  and  the  movement  of  said 
sound-box  independent  of  the  arm  being  to  110 
an  extent  to  permit  the  removal  and  inser- 

tion of  said  stylus. 

38.  In  a  talking  -  machine,  a  record  -  sup- 
port, a  sound-tube  movable  in  a  given  plane 

parallel  with  said  support,  and  a  sound-box  1 1 5 
movable  toward  and  away  from  said  support 

independently  of  said  tube  and  having  a  dia- 
phragm extending  and  movable  only  in  a 

plane  parallel  with  the  axis  of  said  tube 
when  the  sound-box  is  moved  away  from  or  120 
toward  the  record-support. 

39.  In  a  talking  -  machine,  a  record -sup- 
port, a  sound-tube  movable  when  reproducing 

in  a  given  plane  parallel  with  the  record-sup- 
port, a  sound-box  mounted  upon  and  com-  125 

municating  with  said  tube,  said  sound-box 

having  a  movement  independent  of  the  move-' ment  of  the  sound-tube  and  sound-box  in 
reproducing  to  move  the  stylus  toward  and 
away  from  the  record-support  and  means  130 
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forming  pari   of  said   machine  for  holding, 
independent  of  other  means,  the  sound-box 
in   an    inoperative    position    relative    to  the 
record. 

40.  In  a  talking-machine,  a  support,  a  lon- 
gitudinally-extending tapering  sound -con- 

ducting tube  having  its  larger  end  mounted 
upon  said  support  to  swing  in  a  given  plane 
parallel  to  that  of  a  record-tablet  directly 
over  which  the  small  end  of  said  tube  ex- 

tends, a  laterally-extending  stub-tube  mov- 
ably connected  with  thcsmall  end  of  said  ta- 

pering tube  whereby  it  can  move  toward  or 
away  from  the  record-tablet  independently 
of  said  sound-tube,  and  a  longitudinally-pro- 

jecting tapering  horn  having  its  small  end 
movably  mounted  upon  said  support  where- 

by said  horn  can  swing,  the  small  end  of  said 
horn  and  the  larger  end  of  said  tapering 
sound  -  tube  communicating  through  said 
support,  and  said  tapering  sound-tube,  sup- 

port and  horn  constituting  a  sound-conduit 
gradually  increasing  in  cross-section. from  the 
small  end  of  the  sound-tube  to  the  larger  end 
of  said  horn.  25 

41.  A  talking-machine,  comprising  a  ta- 
pering sound-conveyer,  means  for  attaching 

sound-reproducing  means  to  the  small  end  J^ 
thereof,  and  a  horn-coupling  at  the  large  end 
portion  of  said,  conveyer.  30 

42.  A  talking-machine,  comprising  a  ta- 
pering sound-conveyer,  means  for  attaching 

sound-reproducing  means  to  the  small  end    — 
thereof,  and   horn  -  coupling  and  supporting 
means  with  which  the  other  end  of  said  con-  35 
veyer  is  movably  connected. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  23d  day  of  January,  1903. 

ELDRIDGE  R.  JOHNSON. 
Witnesses : 

Edw  WTTaill,  Jr., 
John  F.  Grady. 
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Application  filed  June  23,  1904.    Serial  No.  213,808. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Jesse  L.  Gray,  a  citi- 

zen of  the  United  States,  residing  at  Santa 
Ana,  in  the  county  of  Orange  and  State  of 
California,  have  invented  a  new  and  useful 
Sound  Reproducing  and  Magnifying  Means, 
of  which  the  following  is  a  specification. 

The  primary  object  of  this  invention  is  to 
provide  means  for  use  in  connection  with  a 
phonographic  reproducer  for  producing  im- 

pulses in  the  air  directly  corresponding  to  the 
undulations  in  the  record  without  the  inter- 

vention of  a  solid  sound-distributer,  such  as  a 
diaphragm,  thereby  preserving  the  character 

15  of  the  sound-waves  without  any  scratching, 
rattling,  or  other  extraneous  noises. 

Another  object  of  the  invention  is  to  pro- 
vide for  amplification  of  the  sound  to  any  de- 
sired extent  and  for  regulation  or  variation 

20  of  the  intensity  of  the  sound. 
The  invention  comprises,  in  connection 

with  a  reproducer  and  means  for  moving  a 
record  in  cooperative  relation  therewith,  a 
valve  responsive  to  the  movements  of  the  re- 

25  producer  and  an  elastic-fluid-pressure  means 
having  an  outlet  controlled  by  said  valve,  the 
movement  of  the  valve  being  transverse  to 
the  movement  of  the  fluid  through  the  valve 
and  the  construction  of  the  valve  being  such 
that  there  is  no  pressure  on  the  valve  due 
either  to  the  pressure  of  the  fluid  or  to  the 
movement  of  the  fluid. 

The  invention  also  comprises  means  for 
regulating  the  action  of  the  valve  and  other 

35  features,  as  hereinafter  set  forth  and  claimed. 
The  accompanying  drawings  illustrate  the 

invention. 

Figure  1  is  a  plan  of  a  phonograph  pro- 
vided with  my  invention.     Fig.  2  is  a  verti- 

40  cal  section  on  the  line  x2  x2  in  Fig.  1.  Fig.  3 
is  a  diagram  showing  the  application  of  my 
invention  as  a  relay  for  telephones. 

1  designates  a  part  of  the  frame  of  a  phono- 
graph on  which  the  reproducer-carrier  2  is 

45  movably  mounted. 
3  designates  a  part  of  the  record-carrier, 

and  4  the  record.  The  means  for  rotating 
the  record  and  for  moving  the  reproducer 
over  the  record  transversely  to  the  move- 

50  ment  of  the  latter  are  not  shown,  as  they 
form  no  part  of  my  present  invention. 

5  designates  the  reproducer,  which  will  be 
of  any  usual  form  adapted  to  the  record  and 

55 

60 

7& 

75 

to  the  machine  being  used.  The  form  here 
shown  is  adapted  to  a  cylindrical  record  and 
is  supported  by  a  reproducer-arm  6,  pivoted 
at  7  to  a  weight  arm  or  lever  8,  which  is  piv- 

oted to  the  carrier  2  at  9. 
A  chamber  or  valve-chest  10  is  formed  in  or 

on  the  carrier  member  2,  and  a  valve  mem- 
ber 1 1  works  therein,  cooperating  with  a  seat 

member  12  to  control  communication  from 
said  chamber  10  to  an  outlet  or  discharge  13. 
Said  valve  is  operated  by  a  connection  from 
the  reproducer — for  example,  by  means  of  a  65 
pin  14,  connected  to  the  valve  and  bearing 

against  a  portion  of  the  reproducer-arm  6 — 
the  arrangement  of  the  reproducer-arm  6,  the 
weight-arm  8,  and  the  pin  14  being  such  that 
the  weight-arm  holds  the  reproducer  against 
the  record  and  by  the  same  action  presses  the 
said  portion  of  the  reproducer-arm  against 
the  end  of  said  pin,  so  that  the  said  pin  and 
the  valve  connected  thereto  will  vibrate  in 
correspondence  with  the  undulations  in  the 
record.  The  valve  and  pin  may  press  on  the 
reproducer-arm  by  gravity;  but  it  is  desirable 
to  provide  regulable  means  for  adjusting  this 
pressure.  A  convenient  means  for  this  pur- 

pose consists  of  a  lever  15,  pivoted  at  16  to  a  80 
bracket  17,  attached  to  the  carrier  member  2, 
said  lever  being  provided  at  one  end  with  a 
spring  extension  18,  engaging  with  the  pin, 
and  said  lever  being  engaged  at  its  other  end 
by  a  set-screw  19,  working  in  said  bracket  17. 
The  bracket  17  may  also  serve  as  a  support 
for  the  pivot  9  of  the  weight-arm  and  may 
also  carry  the  usual  roller  20,  which  runs  on  a 
track  21  to  hold  the  reproducer-carrier  at  the 
proper  height.  22  designates  a  lifting-cam 
on  said  bracket  17  to  engage  the  track  21  and 
hold  the  reproducer-carrier  in  elevated  posi- 

tion when  desired,  so  that  the  reproducer 
will  be  free  of  the  record. 

23  designates  an  abutment,  which  may  be  95 
formed  as  a  set-screw  working  in  the  bracket 
17,  adapted  to  engage  a  part  or  extension  of 
the  weight  arm  or  lever  8  to  limit  the  move- 

ment thereof,  so  that  when  the  carrier  mem- 
ber 2  is  raised,  either  partially  by  means  of  the 

cam  device  22  or  is  thrown  clear  over  for  any 
reason,  the  said  abutment  will  prevent  the 
weight-arm  from  moving  except  for  a  limited 
distance,  this  distance  being,  however,  suf- 

ficient to  allow  of  the  movement  of  the  parts  105 
required  in  the  reproducing  action. 

85 
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2 1  designates  the  weight  on  ili<'  weight- 
arm,  which  may  be  adjustable. 

It  is  desirable  that  the  valve  should  have 

a  considerable  linear  extension  of  port-open- 
5  ing,  so  as  to  provide  for  a  considerable  vari- 

ation in  size  of  the  opening  with  an  extremely 
limited  movement  of  the  valve,  and  it  is  also 
desirable  t  hat  t  he  valve  should  be  as  light  as 
possible,  so  as  to  respond  readily  and  accu- 

io  rately  to  the  movements  of  the  reproducer. 
To  this  end  the  valve  1 1  may  be  formed  as  a 
ring  working  in  a  cylindrical  bearing  or  guide 
25  in  the  carrier  2  at  the  top  of  chamber  10 
and  having  its  upper  edge  or  lip  opposing  the 

1 5  flat  lower  face  of  the  seat  member  1 2,  the  said 
valve-ring  being  connected  with  the  operat- 

ing-pin 14  by  a  spider  or  connecting-arms  26. 
The  seat  12  extends  in  a  plane  transverse  to 
the  direction  of  the  movement  of  the  valve. 

20  The  pin  14  extends  through  a  hole  in  the  wall 
or  casing  10,  fitting  sufficiently  close  in  said 
hole  to  substantially  prevent  leakage  thereat, 
while  enabling  its  free  longitudinal  move- 

ment therein.     The  valve-ring  11  works  by  a 
25  sliding  fit  within  the  cylindrical  bearing  25, 

and  the  upper  edge  of  the  valve-ring  is  flared 
or  beveled  outwardly,  so  that  its  lip  or  part 
cooperating  with  or  opposing  the  flat  lower 
face  of  the  seat  member  12  is  substantially 

30  limited  to  a  peripheral  portion  of  the  valve- 
ring  of  negligible  width,  and  the  pressure 
of  the  fluid  medium  on  the  parts  of  said 
valve  within  the  chamber  and  exposed  to 
such  pressure  is  substantially  balanced  as 

35  regards  movement  of  the  valve  toward  and 
from  its  seat.  The  valve  being  annular,  the 
pressure  is  also  balanced  in  a  transverse  di- 

rection. The  pressure  of  the  medium  does 
not,  therefore,  resist  or  interfere  with  the 

40  movement  of  the  valve  in  response  to  the 
undulations  of  the  record. 

28  designates  an  air-supply  pipe  or  connec- 
tion connected  to  any  suitable  source  of  air 

or  gas  pressure,  (not  shown) — for  example,  to 
45  any  ordinary  form  of  pump — said  pipe  being 

connected  through  a  flexible  tube  29  with  the 
valve-chamber  10.  Means  may  be  provided 
for  regulating  the  air-pressure — for  example, 
a  valve  30  in  the  supply  connection,  which 

50  may  also  be  used  to  cut  off  the  air  or  gas  sup- 
ply whenever  desired. 

31  designates  a  conveyer  for  the  sound- 
waves from  the  outlet  13,  which  may  be  con- 

nected to  any  of  the  usual  means,  such  as  a 
55  horn  or  tube,  for  properly  directing  the  sound. 

In  using  the  device  it  will  be  understood 
that  the  valve  11  is  so  close  to  the  valve-seat 
that  the  passage  of  air  therethrough  will  be 
restricted    and    the    minute    movements    of 

60  the  valve,  due  to  the  undulations  in  the  rec- 
ord, will  appreciably  affect  the  passage  of 

air  between  the  valve  and  seat.  Assuming 
that  the  record  has  been  put  in  place,  that 
the  reproducer  has  been  lowered  thereonto, 

65  and  that  the  machine  has  been  set  in  opera- 

tion, the  record  traveling  under  the  repro- 
ducer will  raise  and  lower  the  same  and  cor- 

respondingly move  the  valve  to  vary  the 
cross-section  of  the  port  or  outlet  of  the  valve 
in  correspondence  with  the  undulations  of  70 
the  record.  The  air  or  gas  or  other  elastic 
fluid  having  been  turned  on  at  30  will  fill  the 
chamber  10  and  will  escape  therefrom 
through  the  valve  in  a  current  whose  flow 
will  vary  or  undulate  in  accordance  with  the  75 
undulations  in  the  record,  thereby  reproduc- 

ing in  pulsations  of  air  emitted  through  the 
outlet  13  the  sound  which  the  record  repre- 
sents. 

By  means  of  the  adjusting  device  19  the  80 
valve  can  be  adjusted  to  or  from  its  seat  with- 

out disturbing  the  position  of  the  reproducer; 
but  the  movements  of  the  reproducer  are 
communicated  to  the  valve  by  reason  of  the 
pressure  of  the  weight  24.     Said  weight  24  85 
serves  to  maintain  constant  pressure  on  the 
stylus  and  to  maintain  the  lever  6  in  contact 
with  pin  14  irrespective  of  the  movement  of 
said  pin  under  the  influence  of  the  device  19. 
The  bearing  of  the  valve-ring  1 1  on  the  seat  90 
12  is  limited  substantially  to  a  single  annular 
line  of  contact,  so  that  the  normal  pressure  of 
fluid  in  the  valve-chamber  will  not  tend  to 
force  the  valve  to  its  seat  on  the  disk  12. 

The  valve  member  11  will  be  preferably  ad-  95 
justed  so  as  to  normally  lie  in  close  proximitv 
to  the  seat  member  1 2 ,  so  that  the  compressed- 
air  or  fluid  pressure  medium  will  stream  or 
pass  between  said  valve  under  the  action  of 
the  record  in  a  diverging    annular  current,  100 
whose  volume,  quantity,  or  force  is  depend- 

ent on  the  size  of  the  outlet  between  the  valve 
and   its   seat.     This   outlet   extends   trans- 

versely to  the  movement  of  the  valve. 
The  air  or  medium  moving  through  the  out-  1 05 

let  has  therefore  no  effect  of  itself  on  the 
valve,  and  the  valve  in  its  movement  does 
not  have  to  overcome  the  momentum  of  the 

air-current,  nor  is  it,  on  the  other  hand,  accel- 
erated by  such  momentum.  The  move-  no 

ments  of  the  valve  are  therefore  not  affected 

by  the  pressure  or  the  movement  of  the  air  or 
fluid  pressure  medium,  and  thus  there  is  no 
distortion  or  interference  with  the  vibration 

of  the  valve  in  correspondence  with  the  rec- 
ord, even  at  high  pressure.  The  spring  18 

and  weight  24  serve  to  yieldingly  hold  the 
valve  and  the  reproducer  in  proper  position, 
while  allowing  their  independent  adjustment, 
but  enabling  the  reproducer  to  operate  the 
valve  in  correspondence  with  the  record  or 
with  the  sound  undulations. 

Various  modifications  may  be  made  in  the 
device  without  departing  from  my  invention, 
and  the  invention  may  also  be  used  for  va-  125 
rious  purposes — for  example,  by  suitable 
adaptation  it  may  be  used  in  repeating  or  re- 

laying telephone-messages.. 
The  intensity  of  sound  reproduced  can  be 

regulated  by  properly  controlling  the  air-  130 
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pressure,  and  clearness  of  sound  can  be  ob- 
tained by  proper  adjustment  of  the  means  for 

regulating  the  pressure  on  the  valve.  When 
properly  controlled,  the  reproduction  both  of 
musical  sound  and  of  articulate  speech,  and 
f>articularly  of  the  singing  voice,  is  clear  and 
ree  from  any  scratching  or  rattling  noise. 
The  adaptation  of  my  invention  to  a  tele- 

phone repeater  or  relay  is  shown  in  Fig.  3, 
where  32  designates  the  telephone  whose  dia- 

phragm 33  is  connected  to  or  engages  with 
the  pin  or  member  14  of  the  valve,  which  may 
be  of  the  same  construction  as  shown  in  Fig. 
2,  this  valve-chamber  body  10  being  support- 

ed on  an  arm  34,  adjustable  and  yieldingly 
supported  by  spring  35  and  set-screw  36  to 
enable  the  pressure  on  the  valve  and  dia- 

phragm to  be  regulated.  A  telephone-trans- 
mitter 37  is  located  in  position  to  receive  the 

magnified  and  amplified  sound  emitted  from 
the  outlet  13  of  the  valve  and  is  connected  to 
the  transmitting  local  and  line  circuits  38  39 
in  the  usual  manner.  Adjusting  device  15 
18  19  and  pneumatic  connection  28  29  30  may 
be  the  same  as  in  Fig.  2. 

What  I  claim  is — 
1.  In  combination  with  a  phonograph-re- 

producer, an  annular  valve  controlled  there- 
by to  move  in  response  to  the  movements  of 

the  reproducer,  a  chamber  having  a  supply 
connection  for  an  elastic  fluid  and  provided 
with  a  bearing  within  which  said  annular 
valve  slides,  and  a  seat  for  said  annular  valve, 
the  annular  valve  having  a  seat-opposing  por- 

tion of  substantially  the  same  diameter  as  the 
part  that  slides  in  the  bearing. 

2.  In  combination  with  a  phonograph-re- 
producer, an  annular  valve  controlled  there- 

by to  move  in  response  to  the  movements  of 
the  reproducer,  a  chamber  having  a  supply 
connection  for  an  elastic  fluid  and  provided 
with  a  bearing  within  which  said  annular 
valve  slides,  and  a  seat  for  said  annular 
valve,  said  annular  valve  having  a  flared  up- 

per end  terminating  in  an  annular  valve-lip 
of  the  same  diameter  as  the  bearing  for  the 
valve. 

3.  In  combination  with  a  phonograph-re- 
producer, an  annular  valve  controlled  there- 

by to  move  in  response  to  the  movement  of 
the  reproducer,  a  chamber  having  a  supply 
connection  for  elastic  fluid  and  provided 
with  a  bearing  wherein  said  valve  slides,  and 
a  flat  seat  for  the  valve  extending  in  a  plane 
transversely  to  the  movement  of  the  valve. 

4.  In  combination,  a  chamber  having  a 
fluid  -  pressure  supply  and  outlet  valve,  a 
record-carrier,  a  reproducer,  a  movable  sup- 

port for  the  reproducer  operatively  engaging 

the  valve,  means  for  operating  on  the  mov- 
able support  to  press  the  reproducer  toward 

the  record-carrier,  and  adjustable  means  con- 
nected to  the  valve  to  adjust  its  position  in- 

dependently of  the  reproducer. 
5.  In  combination  with  a  phonographic 

reproducer,  a  valve  -  chamber  and  a  valve 
working  therein,  and  operatively  connected 
to  the  reproducer,  means  for  passing  fluid 
through  said  chamber  and  valve,  a  movable 
support  for  the  reproducer,  means  to  control  70 
■the  operating  pressure  of  the  reproducer  and 
adjustable  resilient  means  connected  to  the 
valve  to  adjust  its  position  independently  of 
the  position  and  pressure  of  the  reproducer. 

6.  In  combination,  a  carrier,  a  lever  piv-  75 
oted  thereto  and  provided  with  pressure 
means,  an  arm  pivoted  to  said  lever  and  car- 

rying a  reproducer,  a  valve-chamber,  a  valve 
working  in  said  chamber  and  operatively  en- 

gaging the  reproducer-carrying  arm,  and  ad-  80 
justable  resilient  means  connected  to  the 
valve  to  adjust  the  same  independently  of 
the  position  of  the  reproducer  and  of  the  pres- 

sure exerted  thereon  by  the  aforesaid  pres- 
sure means.  85 

7.  In  combination  with  a  record-carrier,  a 
pivoted  reproducer-carrier,  movable  bodily 
with  its  attached  parts  to  and  from  the  rec- 

ord-carrier to  bring  it  into  and  out  of  opera- 
tive position,  a  lever  pivoted  to  the  repro-  90 

ducer-carrier  and  having  pressure  means,  an 
arm  pivoted  to  said  lever  and  carrying  a  re- 

producer, a  valve-chamber  carried  by  the  re- 
producer -  carrier,  a  valve  working  in  said 

chamber  and  operatively  engaging  the  repro-  95 
ducer-arm,  a  lever  pivoted  to  the  reproducer- 
carrier  and  having  a  resilient  connection  with 
said  valve,  means  for  adjusting  the  last-named 
lever  and  means  for  passing  fluid  through 
said  valve  -  chamber  under  control  of  said  100 
valve. 

8.  In  a  sound-reproducing  apparatus,  in 
combination,  a  member  movable  in  accord- 

ance with  sound  undulations,  a  carrier  mov- 
able toward  and  from  said  member,  a  valve-  105 

chamber  on  said  carrier,  a  valve  working 
within  said  chamber  and  operatively  con- 

nected to  said  member,  means  for  passing 
fluid  through  said  chamber  under  control  of 
said  valve,  an  independent  means  for  adjust-  no 
ment  of  the  carrier  and  of  the  position  of  the 
valve,  each  of  said  adjusting  means  compris- 

ing a  part,  for  yielding  by  supporting  the 
parts  adjusted  thereby. 

9.  In  a  sound-reproducing  apparatus,  in  115 
combination,  a  member  movable  in  accord- 

ance with  sound  undulations,  a  carrier  mov- 
able toward  and  from  said  member,  a  valve- 

chamber  on  said    carrier,  a  valve   working 
within  said  chamber  and  operatively  con-  120 
nected  to  said  member,  means  for  passing 
fluid  through  said  chamber  under  control  of 

said  valve,  the  movement  of  the  fluid  being- 
transverse  to  the  movement  of  the  valve,  and 
the  parts  of  the  valve  exposed  to  pressure  by  125 
said  fluid,  being  balanced  relatively  to  the  di- 

rection of  movement  of  the  valve. 

10.  In  a  sound-reproducing  apparatus,  in 
combination,  a  member  movable  in  accord- 

ance with  sound  undulations,  a  carrier  mov-  J30 
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able  toward  and  from  said  member,  a  valvc- 
chamber  on  said  carrier,  a  valve  working 
within  said  chamber  and  operatively  con- 

nected to  said  member,  means  for  passing  fluid 
through  said  chamber  under  control  of  said 
valve,  the  movement  of  the  fluid  being  trans- 

verse to  the  movement  of  the  valve,  and  the 

parts  of  the  valve  exposed  to  pressure  by 
said  fluid,  being  balanced  relatively  to  the  di- 

rection of  movement  of  the  valve,  and  means 

for  adjusting  the  position  of  the  valve  inde- 
pendently of  the  position  of  the  operating 

member. 

In  testimony  whereof  I  have  hereunto  set    ■ 
my  hand,  at  Los  Angeles,  California,  this  1 5th  15 
day  of  June,  1904. 

JESSE  L.  GRAY. 

In  presence  of — Arthur  P.  Knight, 
Julia  Townsend. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Eldridge  R.  Johnson, 

of  Merion,  Montgomery  county,  State  of 
Pennsylvania,  have  invented  certain  new  and 
useful  Improvements  in  Amplifying-Horns, 
of  which  the  following  is  a  full,  clear,  and 
complete  disclosure. 

The  object  of  this  form  of  my  invention  is 
to  provide  an  amplifying-horn,  principally  for 
use  with  talking-machines,  of  such  a  charac- 

ter that  the  same  will  have  all  the  material 
advantages  of  a  single  horn  connected  directly 
to  the  sound-box,  but  without  having  the  dis- 

advantages due  to  long  passages  of  small  and 
practically  constant  diameter,  to  the  weight 
of  the  bell  portion  of  the  amplifying-horn, 
and  to  abrupt  turns  in  connecting-tubes. 

This  application  is  a  division  of  my  prior 
application,  filed  February  12,  1903,  Serial 

20  No.  143,060,  which  covers  certain  features  of 
construction  of  talking-machines  which  are 
shown,  but  not  claimed  herein. 

The  subject-matter  of  this  application  par- 
ticularly pertains  to  the  sound-conveying  por- 

25  tions  considered  as  a  continuous  tapering- 
horn  having  joints  therein  to  allow  move- 

ment of  the  sound-box  and  the  adjustment  of 
the  position  of  the  bell  portion  of  the  horn. 

In  talking-machines  with  which  amplify- 
30  ing-horns  are  used  for  delivering  the  repro- 

duced sounds  it  is  desirable  to  obtain  the 
highest  degree  of  quality  and  volume  of  tone 
that  is  possible.  To  this  end  large  horns  are 
used ;  but  the  weight  of  such  horns  must  be  so 

35  distributed  as  not  to  cause  any  bearing  upon 
the  sound-box  to  increase  the  weight  on  the 
stylus  or  needle  or  otherwise  interfere  with 
the  free  movement  thereof.  Heretofore  the 

amplifying-horn  in  the  usual  form  of  talking- 
40  machines  has  been  carried  by  a  pivoted  arm, 

to  the  end  of  which  is  attached  the  sound- 
box, which  has  direct  communication  with 

the  small  end  of  said  arm,  and  such  a  construc- 
tion materially  affects  the  operation  of  the 

45  sound-box  when  the  horn  is  changed  in  direc- 
tion or  position  or  varied  in  size. 

One  special  object,  therefore,  of  my  inven- 
tion is  to  provide  such  an  amplifying-horn 

that  the  effect  will  be  the  same  as  though  the 
50  horn  were  connected  directly  to  the  sound- 

box, as  in  the  former  types  of  talking-ma- 
chines, without  the  disadvantages  due  to  the 

60 

70 

weight  of  the  horn  and  without  employing 

long  passages  of  small  and  practically  con- 
stant diameter,  while  the  larger  end  of  the 

horn  may  be  directed  to  any  point  of  the  com- 
pass without  affecting  the  sound-box  or  the 

position  of  the  machine. 
For  a  full,  clear,  and  exact  description  of 

that  portion  of  my  invention  to  be  covered 
by  this  application  reference  may  be  had  to 
i;he  following  specification  and  to  the  accom- 

panying drawings,  forming  a  part  thereof,  in 

which — 
Figure  1  is  a  side  elevation  of  my  improved  65 

talldng-machine;  Fig.  2,  a  horizontal  sectional 
view  of  the  small  or  hollow  arm  portion  of  the 

amplifying-horn,  showing  means  to  allow  of 
the  vertical  movement  of  the  sound-box;  Fig. 
3,  a  sectional  view. showing  means  whereby 
the  larger  portion  of  the  horn  is  adjustably 
mounted  and  the  hollow  arms  or  lower  por- 

tion of  the  horn  is  pivoted  so  as  to  communi- 
cate therewith;  Fig.  4,  a  plan  view  of  the  end 

of  the  support  for  the  larger  portion  of  the 
amplifying-horn;  Fig.  5,  a  view  of  the  yoke 
for  holding  the  same  in  position  upon  its  sup- 

port, and  Fig.  6  a  plan  view  of  the  hollow  arm 
or  pivoted  portion  of  the  amplifying-horn. 

The  numeral  1  indicates  the  usual  motor- 

casing,  above  which  revolves  the  usual  turn- 
table 2  and  upon  which  is  carried  the  sound- 

record  3 .  At  one  side  of  the  casing  1  a  bracket 
or  arm  4  is  provided,  which  is  similar  in  shape 
to  those  already  in  use  excepting  its  upper 

end  portion.  This  upper  end  portion  5  con- 
sists of  a  ring  6,  having  a  bar  7  across  one  di- 

ameter thereof.  The  bell  portion  9  of  ampli- 
fying-horn is  provided  at  its  end  with  a  flange 

9',  which  is  adapted  to  be  seated  upon  the  90 
ring  6  of  the  support  4.  The  upper  end  of 
the  support  5  is  provided  with  a  flat  portion 
8,  having  a  screw-hole  30  therein.  Upon  this 
flat  portion  a  yoke  10  is  adapted  to  be  fixed 
by  the  thumb -screw  11.  The  arms  of  this 
yoke  10  project  over  the  ring  6  and  are  adapt- 

ed to  press  upon  the  flange  9  of  the  bell  por- 
tion of  the  amplifying-horn,  and  thereby  re- 
tain said  portion  in  position.  It  will  be  no- 

ticed that  this  construction  enables  the  bell 

portion  of  the  horn  to  be  directed  at  any  an- 
gle horizontally  to  send  the  sound  to  any 

point  which  choice  or  convenience  may  re- 
quire.    The  arms  of  the  yoke  10  are  slightly 
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curved  and  are  made  of  spring  material,  so 
t  hat  the  bell  portion  of  the  horn  may  be  eas- 

ily placed  in  position  and  removed. 
Upon  the  ana  4  a  boss  or  projection  12  is 

5  provided  which  is  recessed  internally  to  pro- 
vide a  socket  for  a  bearing-block  13,  which  is 

forced  upwardly  by  a  coiled  spring  14.  The 
horizontally-pivoted  portion  29  of  the  am- 
plifying-horn  is  curved  upwardly  and  termi- 

io  nates  in  a  ring  15,  having  spider-arms  16 
across  two  diameters  thereof.  Upon  the 
elbow  or  curve  of  the  horizontally- pivoted 
section  of  the  horn  is  provided  a  boss  17, 
having  a  hole  18  therein  which  corresponds 

1 5  with  a  hole  19  in  the  spider  at  the  end  of  said 
curved  portion.  A  vertical  pivot  pin  or  bar 
20  passes  through  these  holes  or  openings  and 
is  retained  in  position  by  the  set-screw  21. 
The  lower  end  of  tins  pivot-bar  20  has  a  bear- 

20  ing  in  the  spring-pressed  block  13  and  its  up- 
per end  enters  the  bearing  22  in  the  bar  7  of 

the  support  4.  The  parts  are  of  such  a  size 
and  are  so  adjusted  that  the  upper  end  of  the 
pivoted  portion  of  the  horn  will  enter  the 

25  ring  6  for  a  short  distance,  but  sufficient 
space  is  left  between  said  parts  to  allow  said 
pivoted  portion  to  swing  freely  and  yet  to 
provide  a  practically  sound-tight  joint. 
By  the  above -described  construction  it 

30  will  be  seen  that  the  ring  6  forms  not  only  a 
support  for  the  delivery  portion  9  of  the  am- 

plifying-horn, but  also  forms  a  coupling  be- 
tween the  portion  29  of  the  amplifying-horn, 

forming  a  part  of  the  reproducing  mechan- 
35  ism  and  the  portion  9,  and  although  the  ring 

6  telescopes  with  the  curved  portion  of  the 
section  29  of  the  amplifying-horn,  yet  said 
ring  merely  provides  a  connecting  element 
and  may  be  made  as  narrow  as  consistent 

40  with  strength  to  bring  the  two  sections  of 
the  amplifying-horn  9  and  29  in  as  close  prox- 

imity as  is  desired,  thereby  practically  mak- 
ing said  sections  or  portions  9  and  29  one 

continuously-tapering  horn. 
45  The  joint  for  allowing  a  vertical  move- 

ment to  the  sound-box  is  constructed  as  fol- 
lows: The  inner  or  smaller  end  of  the  hori- 

zontally-pivoted portion  29  of  the  amplify- 
ing-horn is  provided  with  a  strap  or  ring  23, 

50  which  is  adapted  to  receive  and  form  a  bear- 
ing or  socket  for  the  end  of  a  semicircular 

piece  of  tubing  24.  The  end  of  this  piece  of 
tubing  24  is  held  in  position  by  suitable 
flange  25  and  by  a  cap  26,  which  also  serves 

55  to  close  the  outer  end  thereof.  To  the  other 
end  of  the  curved  tubing  24  is  attached  the 
plate  27,  wdiich  carries  the  usual  sound-box 
28.  It  will  be  seen  that  by  this  construction 
the  sound-box  is  brought  practically  into 

60  alinement  with  the  end  of  the  horizontally- 
pivoted  portion  of  the  horn  and  is  therefore 
on  a  radius  from  the  axis  of  the  pivot-bar  20. 
By  the  constructions  above  described  it 

will  be  seen  that  I  have  provided  a  very  sim- 
65  pie,  efficient,  and  attractive  means  for  con- 

ducting the  sound-waves  generated  in  the 
sound-box  through  the  amplifying-horn  to 
any  point  desired.  The  fact  that  all  portions 
of  the  conducting  tube  or  horn  are  tapered 
allows  the  sound-waves  to  advance  with  a  70 
regular  and  natural  increase  in  their  wave 
fronts  in  a  manner  similar  to  that  of  ordinary 
musical  instruments,  obviating  the  disad- 

vantages due  to  long  passages  of  small  and 
practically  constant  diameter  having  abrupt  75 
turns.  The  means  for  supporting  the  bell 

portion  9  of  the  horn  also  provides  a  firm  sup- 
port therefor  and  are  placed  at  a  point  in  the 

horn  where  the  same  is  not  so  small  as  to  re- 
quire special  means  for  strengthening  its  80 

supporting  portion. 
Changes  in  details  may  be  made  without 

departing  from  the  spirit  and  scope  of  my  in- vention; but, 

Having  described  the  nature  thereof,  what  85 
I  claim,  and  desire  to  protect  by  Letters  Pat- 

ent of  the  United  States,  is — 
1.  A  tapering  amplifying-horn  having  in- 

dependently-supported  movable  coupled  sec- 
tions.  90 

2.  A  tapering  amplifying-horn  having  in- 
dependently -  supported  laterally  -  movable^, 

coupled  sections. 
3.  A  tapering  amplifying-horn  having  two 

tapering  radial  sections  connected  by  a  ver-  95 
tically- curved  portion,  said  sections  mov- able about  a  vertical  axis. 

4.  A  tapering  amplifying-horn  having  two 
tapering  radial  sections  in  different  horizon- 

tal planes  and  movable  about  a  vertical  axis.   1 00 
5.  A  tapering  amplifying-horn  having  two 

tapering  radial  sections  independently  mov- able about  a  vertical  axis. 

6.  A  tapering  amplifying-horn  having  two 
independently-supported  radial  tapering  sec-  105 
tions,  movable  about  a  vertical  axis,  said  sec- 

tions lying  in  substantially  parallel  planes 
and  movable  only  in  said  planes. 

7.  An  amplifying-horn,  comprising  a  con- 
tinuously-tapering tube  having  a  joint  to  no 

allow  a  movement  of  one  end  of  said  horn  in 

relation  to  the  other,  said  horn  being  sup- 
ported at  said  joint 

8.  An  amplifying-horn,  comprising  a  con- 
tinuously-tapering tube  having  a  joint  in  the  115 

tapering  portion  thereof  to  allow  independ- ent lateral  movement  of  the  ends  thereof  in 
different  horizontal  planes,  said  horn  being 
supported  at  said  joint. 

9.  An  amplifying-horn,  comprising  a  con-  120 
tinuously-tapering  tube  having  a  joint  in  the 
tapering  portion  of  said  horn  to  allow  hori- zontal movement  of  the  smaller  end  of  said 

tube  independently  of  the  larger  or  bell  por- 
tion thereof,  said  horn  being  supported  at  said  x  25 

joint. 
10.  An  amplifying-horn,  comprising  a  ta- 

pering curved  tube,  said  tube  being  pivoted 
on  a  substantially  vertical  axis  to  allow  a 
horizontal  movement  of  the  smaller  end  of  130 



814,848 

said  tube,  the  curved  portion  of  said  horn 
connecting  sections  thereof  lying  in  substan- 

tially parallel  planes. 
11.  An  amplifying-horn,  comprising  a  ta- 

ll pering  curved  tube,  said  tube  being  pivoted 
on  a  substantially  vertical  axis  to  allow  a 
horizontal  movement  of  the  smaller  end  of 
said  tube,  the  curved  portion  of  said  horn 
connecting  sections  thereof  lying  in  substan- 

tially parallel  planes,  said  axis  passing 
through  or  adjacent  said  curved  portion. 

12.  An  amplifying-horn,  comprising  a  sub- 
stantially U-shaped  tube  tapering  from  end 

to  end,  having  substantially  horizontal  arms, 
15  the  curved  portion  of  said  tube  being  pivoted 

on  a  substantially  vertical  axis,  about  which 
said  arms  swing. 

13.  An  amplifying-horn,  comprising  a  U- 
shaped  tube  tapering  from  end  to  end  having 

xo 

J 

r> 

its  curved  portion  supported  on  a  substan-  20 
tially  vertical  axis,  and  a  joint  in  said  curved 
portion  to  allow  of  independent  horizontal 
movement  of  the  smaller  and  larger  ends  of 
said  tube,  about  said  vertical  axis. 

14.  An  amplifying-horn,  comprising  a  25 
curved  tube  tapering  from  end  to  end,  and 
having  a  joint  to  allow  of  independent  hori- zontal movement  of  the  smaller  end  of  said 
tube  about  a  substantially  vertical  axis,  the 
larger  portion  of  said  tube  being  rigidly  sup-  30 
ported  and  capable  of  adjustment  to  swing 
in  different  directions. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  8th  day  of  February,  1904. 

ELDRIDGE  R.  JOHNSON. 
Witnesses : 

John  F.  Grady, 
J.  Henderson. 

■ 
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'O 

To  all  whom  it  may  concern; 
Be  it  known  that  I,  Leonard  L.  Terhune, 

a  citizen  of  the  United  States,  residing  in 
Newark,  in  the  county  of  Essex  and  State  of 
New  Jersey,  have  invented  certain  new  and 
useful  Improvements  in  Horns  for  Receiving 
and  Delivering  Sound;  and  I  do  hereby  de- 

clare the  following  to  be  a  full,  clear,  and  ex- 
act description  of  the  invention,  such  as  will 

3  enable  others  skilled  in  the  art  to  which  it  ap- 
pertains to  make  and  use  the  same,  reference 

being  had  to  the  accompanying  drawings, 
and  to  letters  of  reference  marked  thereon, 
which  form  a  part  of  this  specification. 
My  invention  relates  to  improvements  in 

horns  for  use  in  receiving  and  concentrating 
sound  and  for  delivering  and  amplifying 
sound,  and  is  particularly  applicable  to  re- 

cording and  reproducing  horns  on  talking- 
machines. 

The  object  of  my  invention  is  to  construct 
a  horn  made  of  one  piece  of  material  having 
the  ferrule  formed  integral  with  the  body  of 
the  horn,  thereby  reducing  the  cost  of  manu- 

5  facture  considerably  and  producing  a  more 
rigid  and  durable  construction.  Heretofore 
it  has  been  customary  to  form  the  conical 
body  of  the  horn  in  one  piece  and  the  cylin- 

drical ferrule  of  the  horn  of  another  piece  and 
then  uniting  the  two  pieces  by  soldering  them 
together.  This  construction  has  been  very 
objectionable  in  view  of  the  fact  that  the  acid 

used  in  the  soldering  process  would  invari- 
ably run  into  the  seam  of  the  corneal  part  of 

5  the  horn  and  prevent  the  japan  with  which 
the  horn  is  usually  covered  from  adhering  to 
the  seam  at  that  particular  point  where  the 
acid  would  run. 

In  the  accompanying  drawings,  Figures  1 
and  2  are  longitudinal  views  of  a  horn  in 
which  my  improvement  is  shown.  Figs.  3 
and  4  are  end  views  of  the  same,  illustrating 
the  seam  of  the  horn  in  one  case,  as  in  Fig.  3, 
on  the  outside  of  the  ferrule  and  the  seam  in 

Fig.  4  on  the  inside  of  the  ferrule.  Figs.  5, 
6,  and  7  are  partial  longitudinal  views  of  a 
horn  in  which  modified  forms  of  my  improve- 

ment are  shown.  Fig.  8  shows  a  horn-blank 
placed  upon  a  tapering  mandrel  with  the 
forming  -  die  arranged  above  it  preparatory 
to  forming  the  cylindrical  ferrule  thereon. 
Fig.  9  shows  the  finished  horn  on  the  man- 

drel with  the  die  in  position.  Fig.  10  shows 
a  horn-blank  placed  upon  a  tapering  man- 

drel with  the  forming-die,  consisting  of  three 
rollers,  suitably  mounted  above  the  same  pre- 

paratory to  forming  the  cylindrical  ferrule 
thereon.  Fig.  11  shows  a  modified  form  of 
mandrel. 

In  describing  my  improvement  I  shall  call  6o 
attention   to   the   accompanying   drawings, 
where  like  references  indicate  corresponding 
parts  of  the  different  views  of  the  same. 

a  indicates  the  conical  body  of  the  horn, 
and  b  the  cylindrical  ferrule,  which  is  formed  65 
integral  therewith. 

c  indicates  a  lock -seam  of  the  ordinary 
kind  extending  lengthwise  of  the  horn.     In 
Fig.  3  the  lock-seam  is  shown  on  the  outside 
of  the  cylindrical  ferrule  b,  while  in  Fig.  4  it  70 
is  shown  on  the  inside  of  the  same.     In  a 

small  horn,  especially  one  which  fits  directly 
on  the  cylindrical  extension  of  the  recorder  or 
reproducer,  it  is  desirable  to  form  the  seam  c 
on  the  outside  of  the  cylindrical  ferrule  b,  so  75 
as  to  form  a  cylindrical  interior  in  the  ferrule, 
which  permits  the  ferrule  to  be  readily  placed 
over  the  cylindrical  extension  of  the  recorder 

or  reproducer,  while  in  horns  of  larger  dimen- 
sions, where  a  tube  is  used  to  make  connec-  80 

tions  between  the  ferrule  of  the  horn  and  the 

cylindrical  exterior  of  the  recorder  or  repro- 
ducer, the  construction  of  the  seam  as  shown 

in  Fig.  4  is  desirable. 
Ji  is  a  shoulder  formed  between  the  conical  85 

body  of  the  horn  a  and  the  cylindrical  fer- 
rule b. 

The  manufacturing  process  of  my  im- 
proved horn  is  very  simple  and  is  as  follows : 

The  conical  body-blank  of  the  horn  a,  made  90 
of  any  suitable  material,  consisting  of  one 
piece  of  material,  is  formed  into  a  conical 
body  and  placed  on  a  tapering  mandrel  d, 
provided  with  a  cylindrical  extension/ and  a 

shoulder  /',  as  in  Fig.  8,  and  a  cylindrical  95 
forming-die  e  is  forced  down  over  it,  as  shown 
in  Fig.  9,  which  crowds  the  metal  of  the  con- 

ical body-blank  around  the  cylindrical  exten- 
sion/of  the  mandrel  d,  causing  the  metal  of 

the  conical  body-blank  to  be  formed  as  too 
shown  in  Figs.  1  and  2  and  provided  with  the 
cylindrical  ferrule  b  at  its  apex  and  the 
shoulder  Ti  between  the  conical  body  of  the 
horn  a  and  the  cylindrical  ferrule  b. 

The  tapering  mandrel  d  in  Fig.  1 1  is  devoid  105 

of  the  shoulder/',  Fig.  8,  so  as  to  form  a  horn, 
as  illustrated  in  Figs.  5  and  7. 

In  Figs.  6  and  7  I  have  shown  the  cylin- 
drical ferrule  b  provided  with  a  rectangular 

extension,  so  that  the  horn  may  be  used  on  a  no 
disk  talkmg-machine  as  distinguished  from 
the  horn  used  on  a  cylindrical  machine. 
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In  Figs  10  and  111  have  shown  a  modified 
form  of  die  which  consists  of  a  series  of  small 
rollers i,  suitably  mounted  in  a  frame,  which 
in  this  case  can  be  fed  over  the  apex  of  the 

5  horn-blank  when  the  same  is  placed  on  the 
mandrel  and  crowd  the  metal  around  the 
same,  or  the  horn  and  mandrel  together  may 
be  fed  into  the  die,  thereby  producing  the 
same  results. 

The  horn  is  preferably  made  of  brass,  al- 
though it  is  evident  that  other  well-known 

materials — such  as  papier-mache,  metal,  cel- 
luloid, &c. — might  be  substituted. 

What  I  claim  as  my  invention,  and  desire 
to  secure  by  Letters  Patent  of  the  United 

States,  is — 
1.  An  amplifying-horn,  having  a  conical 

body,  a  cylindrical  ferrule  and  a  shoulder 
connecting  said  body  and  ferrule,  said  ferrule 
and  shoulder  being  swaged  from  said  conical 
body. 

2.  An  amplifying-horn,  having  a  conical 
body  and  a  cylindrical  ferrule,  a  shoulder 
connecting  said,  body  and  ferrule,  said  shoul- 

der and  ferrule  being  swaged  from  the  body 
of  the  horn,  and  the  end  of  the  ferrule  being 
bent  at  right  angles  to  that  portion  thereof 
which  is  adjacent  to  the  body  of  the  horn. 

3.  The  improved  horn  having  a  longitudi- 
nal seam  formed  by  turning  and  interlocking 

the  opposite  edges  of  said  horn,  said  horn 
having  a  cylindrical  small  end  and  a  flaring 
large  end,  the  said  longitudinal  seam  project- 

ing inwardly  throughout  the  length  of  the 
flaring  and  cylindrical  parts. 

This  specification  signed  and  witnessed 
this  20th  day  of  May,  1903. 

LEONARD  L.  TERHUNE. 

Witnesses : 
Fredk.  C.  Fischer, 
Hugo  Boepple,  Jr. 
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UNITED  STATES  PATENT  OFFICE. 
CHARLES  L.   CHISHOLM,   OF  NORTH  SYDNEY,   CANADA. 

PITCH-INDICATING  ATTACHMENT  FOR  SOUND-REPRODUCING  MACHINES. 

No.  814,941. Specification  of  Letters  Patent.  Patented  iilarch  13,  1906. 

Application  filed  August  8, 1905,    Serial  Ho,  273,266. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Charles  L.  Chisholm, 

a  subject  of  the  King  of  Great  Britain,  resid- 
ing at  North  Sydney,  Cape  Breton,  Canada, 

5  have  invented  a  new  and  useful  Pitch-Indi- 
cating Attachment  for  Sound -Reproducing 

Machines,  of  which  the  following  is  a  specifi- 
cation. 

The  principal  object  of  the  present  inven- 
io  tion  is  to  provide  an  improved  means  where- 

by phonographs,  graphophones,  and  other 
sound-reproducing  machines  may'  be  utilized 
in  the  teaching  of  music,  and  particularly  in 
teaching  absolute  pitch. 

15  A  further  object  of  the  invention  is  to  pro- 
vide an  improved  form  of  indicating  device 

in  the  nature  of  an  attachment  which  may  be 
made  and  sold  as  a  separate  article  of  manu- 

facture and  applied  to  existing  sound-repro- 
20  ducing  machines  or  which  may  be  construct- 

ed as  part  of  a  machine  during  the  manufac- 
ture of  the  latter. 

A  still  further  object  of  the  invention  is  to 
provide  for  the  adjustment  of  the  indicating 

25  means  in  accordance  with  the  pitch  and 
tempo  at  which  a  record  is  made,  so  that  in 
reproducing  the  record  the  speed  of  the  ma- 

chine may  be  adjusted  until  the  selection  is 
being  reproduced  at  the  pitch  and  tempo  of 

30  recording,  after  which  the  indicating  means 
may  be  adjusted  until  the  key-symbol  of  re- 

production is  in  correct  position.  The  speed 
of  the  machine  may  then  be  increased  or  di- 

minished, each  movement  effecting  a  simul- 
35  taneous  adjustment  of  the  indicator  and  the 

latter  showing  the  new  key  of  reproduction, 
it  being  possible  to  produce  any  composition 
in  every  possible  key  in  true  relation  to  the 
tonal  center  and  to  indicate  the  correct  key 

4^  of  reproduction,  so  that  the  pupil  may  read- 
ily follow  the  selection  on  the  charts  pre- 

viously referred  to,  a  separate  chart  being 
prepared  for  each  ke3r. 

With  these  and  other  objects  in  view,  as 
45  will  more  fully  hereinafter  appear,  the  inven- 

tion consists  in  certain  novel  features  of  con- 
struction and  arrangement  of  parts  herein- 

after fully  described,  illustrated  in  the  ac- 
companying drawings,  and  particularly  point- 

50  ed  out  in  the  appended  claims,  it  being  un- 
derstood that  various  changes  in  the  form, 

proportions,  size,  and  minor  details  of  the 
structure  may  be  made  without  departing 
from  the  spirit  or  sacrificing  any  of  the  ad- 

55  vantages  01  the  invention. 
In  the  accompanying  drawings,  Figure  1  is 

60 
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a  front  elevation  illustrating  a  portion  of  a 
phonograph  and  showing  the  application 
thereto  of  an  indicating  device  constructed 
and  arranged  in  accordance  with  the  inven- 

tion. Fig.  2  is  a  detail  elevation  of  the  indi- 
cating devices  on  an  enlarged  scale.  Fig.  3 

is  a  vertical  section  of  the  same  on  the  line  c  c 
of  Fig.  2.  Fig.  4  is  a  sectional  plan  view  on 
the  line  d  d  of  Fig.  3.  Fig.  5  is  a  detail  per- 

spective view  illustrating  the  application  of 
the  device  to  a  gramophone.  Fig.  6  is  an 
elevation  illustrating  a  modification  of  the 
mechanism,  the  indicating -dial  in  tins  in- 

stance being  circular  in  form.  Fig.  7  is  a 
sectional  view  of  the  same  on  the  line  g  g  of 
Fig.  6.  Fig.  8  illustrates  a  modification  of 
the  invention  in  which  the  controlling-lever 
moves  directly  over  an  indicating-table.  Fig. 
9  illustrates  a  still  further  modification  in 
which  the  indicating  mechanism  is  operated 
directly  from  the  motor.  Fig.  10  illustrates 
a  still  further  modification  of  the  invention. 

Similar  characters  of  reference  are  employed 
to  indicate  corresponding  parts  throughout  80 
the  several  figures  of  the  drawings. 

It  is  well  known  that  in  sound-reproducing 
machines  the  alteration  of  the  speed  of  move- 

ment of  the  record  will  change  the  pitch  and 
tempo  of  reproduction,  and  in  practically  all  85 
machines  now  on  the  market  means  are  pro- 

vided for  controlling  the  speed  of  the  record- 
carrier  so  that  the  operator  may  adjust  the 
speed  in  accordance  with  the  speed  at  which 
the  record  was  originally  made.  This,  how-  90 
ever,  is  a  matter  of  considerable  difficulty, 
especially  for  the  untrained  ear,  and  it  has 
been  proposed  to  remedy  this  difficulty  by 
marking  on  each  record  the  speed  of  record- 

ing and  to  employ  on  each  reproducing-ma- 
chme  a  speed-indicator  which  may  be  ad- 

justed in  accordance  with  the  speed  marked 
on  the  record  before  the  reproduction  is 
made.  The  present  invention  is  not  intend- 

ed merely  for  the  purpose  of  insuring  a  cor- 
rect reproduction  in  the  pitch  and  tempo  at 

which  each  selection  is  recorded,  no  matter 

how  vital  it  may  be  to  the  correct  interpreta- 
tion of  that  record's  composition,  but  is  in- tended to  first  locate  a  tonal  center  from 

which  to  gravitate  to  both  extremes  of  the 

instrument's  compass  and  for  permitting  re- 
production of  the  composition  in  every  pos- 

sible key  at  absolute  concert-pitch  in  every 
instance. 

In  the  drawings,  A  designates  a  portion  of 
a  sound-reproducing  maclune  of  any  desired 

95 io5 
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type,  said  machine  having  a  speed-control- 
ling device,  including  a  movable  member  B. 

To  this  movable  member  .s  secured  a  rod  1(), 
carrying  a  double  pointer  1 1 ,  that  is  movable 

5  over  a  suitable  dial  i  r  table  12,  having  two 
parallel  rov  s  of  graduations  13  and  14.  The 
graduations  13  are  distinguishably  desig- 

nated by  the  symb<  Is  i  sed  in  im  sical  nota- 
t:oi  ,startingii  thepresei  t  instance  from  Eb, 

io  ;nl  the  sen  i  (I  Uj  e  of  j  raduations  14  is  pro- 
vided with  r.t  n:<  I-;  Is  indicating  the  metro- 

r.(  me-tempr,acc(  rdir.g to Maelzel.  It  ispre- 
t\  rr<  <!  :  Is  t<  empl<  y  iwi  s<  r  es  i  f  key-not<  s 
am  ]    ((!  s'de  by  side,  oi  e  in  the  maj   r  and 15  the  (  tl  er  ii  the  mire  r  scale,  representing  all 

key-s'j  nati  res. 
The  dial  cr  table  is  carried,  in  the  construc- 

tion shewn  in  Fi;  s.  1  and  2,  by  a  vertically- 
arrrn;  cd  standard  15,  having  an  adjusting- 

20  screw  16,  by  means  cf  which  the  dial  or  table 
may  be  adjusted  in  accordance  with  any 
giver  position  0!  the  pointer,  as  will  herein- 

after appear;  but  the  same  result  may  be  ac- 
complished by  making  the  pointer  adjust- 

25  able  on  its  carrying-rod  and  providing  a  set- 
screw  17  for  locking  said  pointer  after  adjust- 

ment or  in  case  of  a  revoluble  pointer  mov- 
ing over  a  circular  dial.  Either  the  dial  or 

the  pointer  may  be  made  adjustable.     Be- 
30  fore  describing  further  the  adjustability  of 

the  dial  or  table,  which  in  some  instances  is 
unnecessary,  it  may  be  assumed  that  all  rec- 

ords are  originally  made  on  a  machine  rotat- 
ing at  a  given  speed — such  a  speed,  for  in- 

35  stance,  as  would  indicate  middle  C  on  the 
dial  or  table,  this  being  the  international  con- 

cert-pitch for  modern  music,  whether  vocal 
or  instrumental.  The  record  so  made  is  de- 

livered to  the  pupil,  who  is  provided  with  a 

40  machine  having  the  same  indicating  mech- 
anism and  preferably  of  precisely  the  same 

construction  as  the  recording-machine  or  in 
the  case  of  a  gramophone  arranged  for  a 
given  speed  of  reproduction  to  a  known  speed 

45  of  recording.  The  pupil  having  first  adjust- 
ed his  speed-regulating  mechanism  until  the 

pointer  is  in  alinement  with  the  symbol ' '  C," 
places  the  record  on  the  carrier  and  starts  the 
machine.     The  reproduction  which  follows  is 

50  in  the  pitch  and  time  at  which  the  record  was 
made,  and  being-  in  absolute  concert  -  pitch 
the  pupil  may  follow  the  sound  reproduction 
on  a  specially-prepared  chart  written  in  the 
key  of  C,  and  thus  become  familiar  through 

55  constant  repetition  with  the  notation  and 
expression.  The  pupil  is  provided  with  fif- 

teen different  charts  each  having  a  different 

key-signature  in  accordance  with  the  s\  m- 
bols  on  the  dial  or  table,  and  the  composition 

60  may  be  reproduced  by  means  of  one  record  in 
absolute  pitch  in  any  key  by  adjusting  the 
speed-regulator  until  the  pointer  is  opposite 
a  symbol  representing  the  desired  key.  In 
this  manner  absolute  pitch  may  he  taught 

65  the  pupil  in  the  most  thorough  manner,  and 

the  device  thus  become  of  the  utmost  value 

and  importance  to  persons  remote  from  mu- 
sical centers.  With  a  device  of  this  charac- 

ter the  musical  possibilities  of  key  relation- 
ship, including  the  enharmonic  changes  of  70 

key,  may  be  fully  illustrated,  all  changes 
agreeing  with  standard  concert  -  pitch,  and, 
further,  every  key  is  indicated  by  the  pointer 
on  the  dial,  and  at  the  same  time  the  pointer 

dicates  the  metronome-tempo  of  that  key,  75 
thereby  fixing  a  standard  of  time  measure- 

ment for  each  individual  key.  The  table  or 
dial  is  arranged  in  accordance  with  the  effect 
produced  from  the  varying  speed  of  the  ma- 

chine to  represent  the  absolute  pitch  of  any  80 
chromatic  interval.  The  key-note  is  fixed  in 
all  changes  regardless  of  time,  and  thus  in- 

sures correct  intonation  from  any  fixed  cen- 
ter, in  the  present  instance  middle  C,  at 

standard  concert-pitch.  As  a  further  exam-  85 
pie  of  the  advantages  to  be  gained  from  an 
attachment  of  this  character  it  may  be  de- 

sired, for  example,  to  record  a  hymn  in  G 
and  for  the  machine  to  lead  a  choir  or  chorus 

through  some  famous  voice.  If  during  re-  90 

cording  with  the  pointer  opposite  "G"  of  the dial  or  table  the  rendition  is  too  slow,  the 

speed-controlling  mechanism  is  adjusted  un- 
til the  pointer  is  opposite  "D?"  or  any  key 

higher  than  G  that  will  give  the  best  tempo,  95 
then  record  in  G  with  the  pointer  opposite 

"D[;,"  and  the  hymn  will  be  reproduced  at 
absolute  pitch  in  G.  This  record  could  be 
reproduced  on  any  machine  at  a  distant  point 
in  G,  standard  concert-pitch,  and  the  choir  10c 
and  organ  scores  could  be  read  in  the  original 
key — i.  e.,  G — and  at  original  tempo  of  re- 

cording, the  record  bearing  on  the  margin 
the  key  and  metronome  figures  of  speed  at 

recording — i.  e.,  "G-152.'  '  10; 
If  the  indicating  mechanism  is  placed  on 

machines  of  precisely  the  same  construction 
and  all  records  are  made  at  precisely  the 
same  speed,  there  is  no  necessity  for  adjust- 

ment for  different  speeds.  It  is  usual,  how-  nt 
ever,  to  regulate  the  speed  of  recording  in  ac- 

cordance with  the  length  of  the  selection,  so 
that  for  a  long  selection  the  record  will  be 
moved  at  a  slow  speed  and  for  a  short  selec- 

tion the  record  will  be  moved  at  a  high-speed,-  is 
the  object  in  both  cases  being  to  secure  a  rec- 

ord which  extends  practically  from  end  to 
end  of  the  cylinder  or  from  the  periphery  to  a 
given  point  near  the  center  of  a  disk  record 
of  the  gramophone  type.  The  machines  also  1 2c 
vary  in  size,  and  from  imperfections  in  the 
spring  or  other  motor,  wear  of  the  parts,  or 
accumulations  of  dust  in  the  driving  devices 
the  speed  of  machines  of  the  same  make,  ad- 

justed in  precisely  the  same  manner,  will  125 
vary  to  a  considerable  extent.  To  overcome 
this  objection,  which  is  a  practical  difficulty 
naturally  found  where  the  attachment  is  de- 

signed for  use  in  connection  with  different 
makes  of  machines,  it  is  desirable  to  provide  130 
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means  for  adjusting  either  the  dial  or  the 
pointer  in  order  that  a  preliminary  adjust- 

ment of  a  given  tonal  center  may  first  be  se- 
cured, a  tuning-fork  being  generally  em- 

ploj^ed  to  assist  in  this  adjustment.  The 
necessary  adjustment  may  be  secured  by 
turning  the  screw  16  in  one  direction  or  the 
other  to  raise  or  lower  the  table,  or  by  loosen- 

ing the  set-screw  17  the  pointer  may  be  ad- 
justed and  then  locked  in  proper  position. 

The  proper  adjustment  having  been  secured 
in  absolute  pitch,  the  variations  both  below 
and  above  the  tonal  center  C  may  then  be  se- 

cured in  the  manner  previously  described  and 
the  record  reproduced  in  all  keys  with  the 
same  regard  to  concert-pitch  at  each  change 
of  key. 

In  the  construction  shown  in  Fig.  5  the  de- 
vice is  shown  as  applied  to  the  gramophone 

type  of  sound  -  reproducing  machines.  In 
this  case  the  table  or  dial  is  supported  by  a 
suitable  bracket  24  and  the  operating  arm 
or  lever  of  the  speed-controller  is  extended 
through  a  slot  in  the  casing  of  the  machine. 

In  Fig.  6  is  illustrated  a  further  modifica- 
tion of  the  dial  and  indicating  mechanism. 

In  this  case  the  dial  25  is  circular  in  form  and 
is  provided  with  equidistant  graduations 
bearing  the  key-symbols.  At  the  center  of 
the  dial  is  an  arbor  26,  on  which  is  mounted 
a  hand  or  pointer  20,  and  at  the  rear  end  of 
the  arbor,  which  extends  through  the  casing 
of  the  machine,  is  secured  a  cam-shaped  gear 
27,  with  which  engages  a  rack  28,  carried  by 
the  speed -controlling  lever  of  the  machine. 
As  the  speed-controlling  lever  is  moved  up  and 
down  the  movement  is  transmitted  through 
the  rack  and  gear  to  the  pointer,  and  the  lat- 

ter in  revolving  will  correctly  indicate  the 
pitch  of  reproduction.  By  employing  the 
cam-shaped  gear  all  of  the  graduations  on  the 
dial  may  be  made  equidistant  as  distinguished 
from  the  graduations  on  the  dial  shown  in 
Fig.  2.  In  the  latter  case  it  is  necessary  to 
make  the  graduations  smaller  as  the  speed  of 
the  machine  is  reduced,  for  the  reason  that 
slight  variations  in  reduction  of  the  speed  re- 

sult in  considerable  variation  in  pitch,  while 
for  increase  in  speed  a  greater  movement  of 
the  lever  is  necessary  to  effect  corresponding 
variations  in  pitch.  By  the  employment  of 
the  gearing  shown  this  variation  in  move- 

ment may  be  compensated  for  and  the  gradu- 
ations may  be  uniform.  In  the  construction 

shown  in  Fig.  6  the  dial  is  circumferentially 
adjustable  in  order  to  secure  the  adjustment 
of  the  tonal  center  previously  described,  and 
the  pointer  is  held  by  friction  on  its  arbor,  so 
that  said  pointer  may  also  be  adjusted. 

In  Fig.  8  is  illustrated  a  further  modifica- 
tion wherein  the  dial  or  table  is  in  the  form 

of  a  segmental  bar  or  strip  30,  bearing  gradu- 
ations and  provided  with  the  key-indicating 

symbols.  In  alinement  with  each  gradua- 
tion is  a  notch  31,  and  the  several  notches  are 

designed  to  receive  the  end  of  the  speed-con- 
trolling member,  the  latter  being  sprung  into 

any  one  or  other  of  the  notches  and  being  ma- 
nipulated by  hand  in  order  to  control  the 

speed,  thus  dispensing  with  the  screw-adjust-  70 
ment  and  permitting  more  ready  changing  of 
the  speed  of  the  instrument. 

In  Fig.  9  is  illustrated  a  further  modifica- 
tion wherein  the  pitch-indicating  device  is 

operated  directly  from  the  motor  instead  of  75 
from   the   speed -adjusting  device.     In  this 
case  the  dial  or  table  is  arranged  at  a  slight 
angle  to  the  horizontal  and  disposed  in  front 
of  the  machine.     Over  the  table  travels  a 

pointer  33,  mounted  on  a  pivot-pin  35  and  80 
bifurcated  at  its  rear  end  in  order  to  embrace 
a  disk  36,  that  is  moved  to  and  fro  with  the 
governor  as  the  speed  of  the  machine  varies. 
This  longitudinal  movement  of  the  disk  on 
the  governor-shaft  serves  to  move  the  pointer  85 
and  correctly  indicate  the  pitch  of  reproduc- 
tion. 

In  Fig.  10  is  illustrated  a  still  further  modi- fication of  the  invention.  In  this  instance 

the  disk  36  is  engaged  by  the  lower  end  of  a  90 
vertically-disposed  lever  40,  pivoted  on  a  pin 
41,  that  is  carried  by  the  hinged  cover  of  the 
casing.  The  upper  end  of  this  lever  is  adapt- 

ed to  travel  over  a  dial  39,  bearing  the  pitch- 
indicating  symbols.  The  dial  in  this  instance  95 
is  in  the  form  of  a  bar  having  openings  42 
arranged  at  the  different  graduations.  These 

openings  are  arranged  for  the  reception  of  a- 
stop-pin  43,  which  may  be  adjusted  into  any 
one  of  the  openings  in  order  to  form  a  stop 
for  the  lever,  and  by  moving  said  lever  until 
its  upper  end  is  opposite  any  one  of  the  gradu- 

ations the  disk  may  be  adjusted  to  control 
the  operation  of  the  machine  at  the  speed  | 
desired.  Movement  of  the  upper  end  of  the  105 
lever  to  the  extreme  right  will  by  friction  on 
the  disk  36  cause  the  complete  stoppage  of 
the  motor,  so  that  the  lever  acts  as  a  stop- 

ping, starting,  speed  controlling  and  indicat- 
ing means.  ,  no 

It  is  obvious  that  the  indicating  means 

may  be  operated  from  any  part  of  the  ma- 
chine and  connected  to  any  of  the  movable 

parts  thereof  without  departing  from  the  in- 
vention. 115 

Having  thus  described  the  invention,  what 

is  claimed  is — 
1.  In  apparatus  of  the  class  described,  a 

table  bearing  in  parallel  columns  the  pitch- 
indicating  symbols  of  musical  notation,  a  120 
metronome  time-indicating  scale,  a  double 
pointer  movable  between  said  columns  to  in- 

dicate the  pitch  and  tempo  of  reproduction, 
and  a  speed-controlling  mechanism  connected 
to  said  pointer.  125 

2.  In  apparatus  of  the  class  described,  a 
dial  or  table  bearing  pitch-indicating  sym- 

bols, and  a  metronome  time-indicating  scale, 
the  face  of  said  table  being  provided  with  a 
slot,  a  standard,  an  adjusting-screw  carried  130 

100 
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by  the  standard  and  forming  a  suspension 
means  for  said  table,  a  double  pointer,  a 

pointer-support  extending  through  the  slot, 
a  rod  carrying  the  pointer- support,  and 
means  connecting  said  rod  to  the  speed-con- 

trolling mechanism  of  the  machine. 
3.  In  apparatus  of  the  class  described,  a 

table  for  indicating  the  different  keys  in 

which  a  reproduction  is  made,  said  table  be- 
ing adjustable  to  the  end  that  a  given  gradu- 

ation of  the  table  will  correspond  to  the  pitch 
or  key  in  which  the  record  is  made,  and  means 

connected  to  the  speed-controlling  mechan- 
ism for  indicating  on  said  table  the  absolute 

pitch  of  reproduction  both  above  and  below 
the  pitch  of  recording. 

4.  An  indicating  attachment  for  a  phono- 
graph or  like  machine,  having  a  speed-con- 

l  rolling  mechanism,  said  indicating  means 
comprising  a  table  or  dial  having  graduations  20 
designated  by  the  characters  employed  in 
musical  notation,  a  pointer  movable  over  the 

table  and  under  the  control  of  the  speed-con- 
trolling mechanism,  and  a  means  for  effect- 

ing adjustment  of  the  table  with  relation  to  25 

the  pointer,  whereby  said  table  may  be  ad- 
justed in  accordance  with  the  pitch  and  tempo 

of  the  reproduction. 
In  testimony  that  I  claim  the  foregoing  as 

my  own  I  have  hereto  affixed  my  signature  in   $o 
the  presence  of  two  witnesses. 

CHARLES  L.  CHISHOLM. 

Witnesses : 

J.  H.  Jochum,  Jr.. 
M.  O.  Auerbach. 
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To  all  ivl%on%  it  may  concern: 
Be  it  known  that  I,  Cyrus  C.  Shigley,  a 

citizen  of  the  United  States,  residing  at  the 
village  of  Hart,  county  of  Oceana,  State  of 
Michigan,  have  invented  certain  new  and  use- 
fid  Improvements  in  Magazine-Phonographs, 
of  which  the  following  is  a  specification. 

This  invention  relates  to  improvements  in 
phonographs. 

It  relates  particularly  to  improvements  in 

magazine  -  phonographs  of  the  class  illus- 
trated and  described  in  United  States  Let- 

ters Patent  issued  to  me  on  May  5,  1903,  No. 
727,002,  and  No.  773,164,  dated  October  25, 

1904,  and  the  same  is  in  some  respects  an  im- 
provement on  the  structures  there  shown,  al- 

though it  contains  features  adapted  for  use  in 
other  relations. 

The  objects  of  my  invention  are,  first,  to 

provide  in  a  magazine  -  phonograph  an  im- 
proved means  by  which  the  record-rolls  are 

automatically  brought  into  position  for  the 
reproduction  of  the  records  and  the  repro- 

ducer automatically  adjusted;  second,  to 
provide  in  a  magazine-phonograph  an  im- 

proved means  by  which  any  desired  record 
may  be  brought  into  position  for  reproduc- 

tion or  the  several  records  reproduced  suc- 
cessively, as  desired;  third,  to  provide  in  a 

magazine-phonograph  an  improved  means 
by  which  the  reproducing  mechanism  is  au- 

tomatically thrown  into  and  out  of  engage- 
ment with  the  record-rolls;  fourth,  to  pro- 

vide in  a  magazine  -  phonograph  means  by 
which  the  record-magazine  and  the  repro- 

ducer mechanism  are  actuated  in  proper  re- 
lation to  each  other;  fifth,  to  provide  in  a 

magazine  -  phonograph  an  improved  means 
which  may  be  readily  adjusted  so  that  two  or 
more  records  will  be  reproduced  upon  the  in- 

troduction of  a  single  coin;  sixth,  to  provide 
in  a  magazine-phonograph  means  by  which 
the  bringing  of  the  reproducer  into  engage- 

ment with  the  record-roll  is  timed  so  that  the 
vibrations  due  to  the  adjustment  of  the 
magazine  have  practically  ceased;  seventh, 
to  provide  in  a  magazine-phonograph  an  im- 

proved means  for  throwing  the  reproducer 
into  and  out  of  engagement  with  the  record- 
roll. 

Further  objects  and  objects  relating  to 
structural  details  will  definitely  appear  from 
the  detailed  description  to  follow. 

I  accomplish  the  objects  of  my  invention 
by  the  devices  and  means  described  in  the 
following  specification, 

The    invention    is    clearly    defined,    and 
pointed  out  in  the  claims. 

A  structure  embodying  the  features  of  my 

invention  is  clearly  illustrated  in  the  accom-  6o 
panying  drawings,  forming  a  part  of  this 

specification,  in  which — 
Figure  1  is  a  side  elevation  view  of  my  im- 

proved phonograph,  portions  of  the  casing 
being  broken  away  and  portions  being  shown  65 
in  section  to  show  the  arrangement  of  the 
parts.  Fig.  2  is  an  enlarged  detail  plan  view 
of  the  mechanism  removed  from  the  casing. 
Fig.  3  is  a  detail  elevation  view  looking  from 
the  right  of  Fig.  2.  Fig.  4  is  a  transverse  70 
sectional  view  taken  on  a  line  corresponding 

to  line  4  4  of  Figs.  2  and  3.  Fig.  5  is  an  en- 
larged sectional  view  through  the  reproducer- 

carriage,  showing  the  means  of  throwing  the 

reproducer  out  of  engagement  with  the  rec- 
ord-roll and  checking  the  carriage.  Fig.  6  is 

a  tranverse  sectional  view  through  the  repro- 
ducer-carriage, showing  the  means  for  driv- 

ing the  same.  Fig.  7  is  an  enlarged  detail 
tranverse  sectional  view  through  the  casing, 
showing  the  mechanism  for  adjusting  the 
mechanism  by  hand.  Fig.  8  is  an  enlarged 
detail  sectional  view  taken  on  a  line  corre- 

sponding to  line  8  8  of  Fig.  7.  Fig.  9  is  a  sec- 
tional view  taken  on  a  line  corresponding  to 

line  9  9  of  Fig.  8.  Fig.  10  is  an  enlarged  de- 
tail elevation  view  showing  the  arrangement 

of  the  driving  means  for  the  record-rolls  and 
of  the  trip-wheel  N  for  throwing  the  repro- 

ducer into  engagement  with  the  record-roll 
and  connecting  the  carriage  with  the  driving- 
shaft.  Fig.  11  is  an  enlarged  sectional  view 

through  the  wheel  N  for  throwing  the  repro- 
ducer into  engagement  with  the  record-roll 

and  connecting  the  carriage  with  the  driving- shaft. 

In  the  drawings  the  sectional  views  are 

taken  looking  in  the  direction  of  the  little  ar- 
rows at  the  ends  of  the  section-lines,  and 

similar  letters  of  reference  refer  to  similar 

parts  throughout  the  several  views. 
Referring  to  the  drawings,  the  casing  A  is 

of  any  desired  form  and  material  and  is  pref- 
erably suitably  glazed,  so  that  the  mechan- 

ism is  visible  to  the  operator.  The  casing  is 

provided  with  a  door  A*.  A  standard  B,  by 
which  the  operative  parts  of  the  machine  are 
supported,  is  arranged  within  the  casing, 

preferably  at  the  rear  thereof.  The  record- 
rolls  are  supported  by  a  wheel  consisting  of 
a  pair  of  rims  C,  which  are  rigidly  secured 

together  by  suitable  cross  -  pieces  c'.     The 
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spokes  are  secured  to  these  cross-pieces  c'. 
The  huh  is  preferably  provided  with  suitable 
antifriction-bearings.  One  of  the  rims  is  pro- 

vided with  suitable  pivot-sockets  in  its  inner 
5  face  for  the  inner  ends  of  the  mandrel-shafts 
C,  which  are  provided  with  pivot-bearings. 
Thumb-screws  C",  having  suitable  bearing- sockets  in  their  inner  ends,  are  inserted 
through  the  opposite  rim  to  form  bearings 

10  for  the  outer  ends  of  the  mandrel-shafts  C. 
This  enables  the  ready  removal  or  insertion 
of  the  record-rolls  and  the  accurate  adjust- 

ment of  the  bearings  therefor.  The  record- 
rolls  are  thus  supported  so  that  they  revolve 

15  freely  and  at  the  same  time  are  held  steadily 
in  position.  By  this  arrangement  I  am  en- 

abled to  support  in  a  comparatively  compact 
space  a  large  number  of  record-rolls,  as  Q", 
so  that  they  may  be  readily  brought  into 

20  proper  relations  to  the  reproducer  mechan- 
ism as  desired.     The  means  by  which  this  is 

accomplished  will  be  hereinafter  pointed  out. 
On  each  of  the  mandrel-shafts  C  is  a  thin- 

rimmed  wheel  C".     These  wheels  C"  as  the 
25  magazine- wheel  is  revolved  to  bring  the  rec- 

ord-rolls into  proper  relation  with  the  repro- 
ducer mechanism  are  engaged  in  turn  by  the 

friction  driving-wheel  R'.  (See  Figs.  3  and 
4.)     This  driving-wmeel  R'  is  preferably  pro- 

30  vided  with  a  soft-rubber  tire,  as  is  illustrated 
in  my  first  patent  heretofore  referred  to.  The 

driving-wheel  R'  is  mounted  on  the  shaft  R. 
This  shaft  R  is  provided  with  a  grooved  pul- 

ley R",  which  is  connected  to  the  motor  E, 
35  which  is  shown  in  conventional  form  in  Fig. 

1,  by  the  belt  e.  The  shaft  R  is  mounted 
in  suitable  bearings  on  the  frame  O.  This 
frame  O  is  pivoted  at  its  outer  end  to  the 
bracket  P.      (See  Figs.  2  and  4.)     This  allows 

40  the  friction- wheel  R'  to  swing  up  and  down, 
permitting  the  mandrel  -  shaft  wheel  C"  to 
pass  under  the  same  and  allowing  it  to  be 
held  out  of  the  engaging  position  when  the 
machine  is  being  adjusted,  as  will  be  herein- 

45  after  described.  The  shaft  R  is  provided 

with  a  pinion  S',  which  meshes  with  the  gear 
S  on  the  screw  driving-shaft  for  the  repro- 

ducer-carriage. This  mechanism  is  substan- 
tial^ that  described  in  my  first  patent  here- 

50  tof ore  referred  to. 
The  bracket  P  is  secured  to  the  supporting- 

frame  for  the  reproducing  mechanism.  This 
frame  consists  of  the  rods/ and  the  T-shaped 
end  brackets  F,  winch  are  secured  thereto. 

55  The  rods /are  arranged  in  the  upper  end  of 

the  standard  B.  The  driving  screw-shaft/' 
is  arranged  in  suitable  bearings  in  the  end 
brackets  F.  The  rods/are  arranged  parallel 
and  serve  as  ways  or  bearings  for  the  repro- 

60  ducer  -  carriage  F',  which  is  provided  with 
suitable  bearings,  so  that  it  is  adapted  to  re- 

ciprocate back  and  forth  on  the  rods.  (See 
Figs.  1  to  6.) 

It  is  desirable  that  the  reproducer  mechan- 
65  ism  be  automatic  in  its  operation  in  relation 

75 

80 

to  the  record-rolls,  so  that  it  is  only  necessary 
to  start  the  mechanism  to  have  any  desired 
rcc< >rd  reproduced  and  the  mechanism  auto- 

matically readjusted  for  the  next  reproduc- 
tion. To  accomplish  this,  the  reproducer  Q  70 

is  pivotally  supported  on  the  carriage  F'. 
The  carriage  F'  is  driven  in  one  direction  by 
the  screw-shaft/'.  The  driving  connections 
for  the  screw-shaft  f  have  been  heretofore 
described. 

A  rock-shaft  G  is  carried  by  the  carriage 
F'.  On  this  rock-shaft  is  an  arm  G',  having 
a  blade  g  adapted  to  engage  the  threads  of 

the  driving-shaft/',  so  that  as  the  shaft  is  re- 
volved the  carriage  is  driven  along  thereby. 

The  carriage  is  returned  to  its  initial  position 
by  the  weighted  lever  c,  which  is  connected 
thereto  by  a  suitable  cord  k.  The  cord  k  is 
arranged  on  the  pulley  K,  as  clearly  appears 
from  the  drawings.  The  lever  c  is  pivoted  on  85 
the  standard  B  and  is  provided  with  a  suit- 

able weight  c'.  The  lever  c  is  provided  with 
a  spring-pawl  c"  at  its  outer  end  adapted  to engage  suitable  notches  on  the  periphery  of 
one  of  the  rims  of  the  magazine- wheel.  These  <,o 
notches  are  spaced,  one  to  each  record-roll 
carried  by  the  magazine-wheel,  so  that  upon 
each  actuation  of  the  lever  c  the  magazine- 
wheel  is  advanced  one  step  to  bring  the  next 
succeeding  record -roll  into  proper  position  95 
for  reproduction.  The  magazine-wheel  is  pro- 

vided with  a  suitable  stop  or  escapement 
mechanism,  which  will  be  described  later. 

When  the  carriage  is  returned  to  its  initial 
position  for  the  reproduction  of  a  record,  the  100 

driving  -  arm  G'  thereof  is  automatically 
brought  into  engagement  with  the  driving- 
shaft/'  by  means  of  the  arm  G'",  carried  by 
the  rock-shaft  G.  The  arm  G'"  is  provided 
with  a  laterally-projecting  pin  g' .  (See  Fig.  105 
11.)  Tins  pin  is  arranged  through  the  arm 
and  is  yieldingly  held  in  position  by  a  spring 

g" .  (See  Fig.  4.)  When  the  carriage  reaches 
its  initial  position,  this  pin  g'  is  engaged  by 
the  cam-shaped  flange  n  of  the  wheel  or  disk  1  ic 
N.  (See  Figs.  4  and  11.)  This  wheel  N  is 

carried  by  the  driving-shaft/'.  The  flange  n 
extends  practically  around  the  wdieel  and  is 
deflected  inwardly  at  its  inner  end,  so  that 
the  rock-shaft  G  is  thrown  forward,  thereby  115 

bringing  the  driving-arm  G'  into  engagement 
with  the  driving -shaft  and  the  reproducer 
into  engagement  with  the  record-roll.  When 
the  carriage  reaches  the  end  of  its  movement, 

the  driving-arm  G'  is  automatically  thrown  120 
out  of  engagement  with  the  driving-shaft  by 
the  disk  M  on  the  driving-shaft,  which  en- 

gages the  arm  G"  of  the  rock-shaft  G.  This 
arm  G"  is  a  spring,  and  as  the  carriage  is  car- 

ried forward  by  the  driving-shaft  it  engages  125 
the  disk  M  and  contacts  with  the  inner  face 
thereof  until  the  notch  m  in  the  disk  is 
reached,  wdien  the  arm  snaps  through  the 
notch  and  is  engaged  by  the  lug  ml  on  the  op- 

posite side  of  the  disk,  which  throws  the  arm  139 
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upward,  thereby  rocking  the  rock-shaft  and 
lifting  the  driving-arm  G'  out  of  engagement 
with  the  shaft.  The  reproducer  Q  is  lifted 
from  the  record-roll.  At  the  same  time  the 
driving-arm  is  thrown  out  of  engagement 
with  the  driving-shaft  by  a  forwardly-pro- 
jecting  arm  H"  on  the  rock-shaft  G.  The forward  end  of  this  arm  is  formed  into  a  V 

shape  to  engage  the  forwardly-projecting  rod 
or  pin  b,  which  is  carried  by  the  reproducer. 
It  is  apparent  that  when  the  rock-shaft  is 
thrown  down  at  the  initial  end  of  the  carriage 
movement  the  reproducer  is  brought  into 
contact  with  the  record -roll,  as  heretofore 
stated. 

The  particular  style  of  disengaging  disk  M 
is  very  economical  to  produce,  which  is  the 
main  advantage  of  the  same  over  the  struc- 

ture of  my  former  patents  referred  to  herein. 
Another  advantage  is  that  there  is  no  strain 
upon  the  carriage  as  it  is  carried  forward 
upon  the  driving-screw  until  the  same  is  dis- 

engaged, the  spring-arm  G"  yielding  to  allow 
this.     It  also  avoids  the  necessity  of  accurate 

25  adjustment. 
In  order  that  the  reproducer  be  brought 

into  and  thrown  out  of  contact  with  the  rec- 
ord-roll at  the  proper  points,  the  disks  M  and 

N  are  adapted  to  be  adjusted  on  the  driving- 
30  shaft. 

The  rock-shaft  G  is  retained  in  its  adjusted 
positions  by  the  spring  h,  one  end  of  which  is 
secured  to  the  end  of  the  downwardly-pro- 

jecting arm  IT  on  the  rock -shaft  and  the 
35  other  end  of  which  rests  upon  one  of  the  bear- 

ing-rods /.  This  spring  holds  the  driving- 
rod  G'  into  yielding  engagement  with  the 
driving-shaft  when  the  shaft  G  is  rocked  into 
that  position  and  holds  the  same  in  its  ele- 

4°  vated  position  when  the  shaft  is  rocked  to  its 
opposite  position.  These  parts  clearly  ap- 

pear in  Fig.  4. 
When  the  rock-shaft  G  is  operated  by  the 

disconnecting  means,  the  upwardly-project- 
ing arm  H,  carried  by  the  rock-shaft  G,  is 

withdrawn  from  under  the  motor-controlling 
lever  J,  which  allows  the  same  to  drop.  The 
arm  J'  of  this  lever  is  connected  to  the  motor 
by  means  of  the  rod  d,  so  that  the  motor  is 

50  stopped  thereby. 
The  short  arm  J'  of  the  lever  J  is,  as  above 

stated,  connected  by  the  rod  or  link  d  to  the 
motor.  The  connection  of  the  rod  d  to  the 

motor  is  by  means  of  a  coin-controlled  mech- 
55  anism  D,  so  that  when  a  coin  is  introduced 

into  the  cup  d"  the  weight  of  the  coin  throws 
the  cup  downwardly  and  by  means  of  the 

connecting-link  d'  starts  the  motor.  This 
revolves  the  driving  screw-shaft/',  and  when 

60  the  notch  or  slot  m  of  the  disengaging  disk  M 
reaches  the  spring-arm  G"  it  snaps  through 
the  same,  thus  freeing  the  carriage  and  allow- 

ing the  same  to  return  to  its  initial  position, 
the  carriage  being  returned  by  the  weighted 

45 

lever  c,  as  hereinbefore  pointed  out.     At  the  65 
same  time  the  magazine-wheel  is  advanced one  step. 

When  the  carriage  reaches  its  initial  posi- 

tion, the  pin  g'  on  the  arm  G'"  of  the  rock- 
shaft  G  is  engaged  by  the  cam-shaped  flange  70 
n  of  the  wheel  or  disk  N  and  the  rock-shaft 
is  rocked  forwardly,  thus  bringing  the  driv- 

ing-arm into  engagement  with  the  driving- 
shaft  and  at  the  same  time  bringing  the  re- 

producer into  engagement  with  the  record-  75 
roll.     This  forward  movement  of  the  rock- 
shaft  G  brings  the  arm  H  under  the  motor- 
controlling  lever  J.  .  The  lever  J  is  provided 
with  a  downwardly-projecting  cam-shaped 
bend  j"  therein,  so  that  as  the  arm  H  is  car-  80 
ried  along  under  the  same  the  arm  is  ele- 

vated, and  this  through  the  connection  to 

the  coin-holder  d"  ejects  the  coin  therefrom. I  desire  to  state  in  this  connection  that  the 

particular  object  of  the  cam-shaped  flange  n  85 
of  the  disk  or  wheel  N  is  that  the  reproducer 
is  not  brought  into  engagement  with  the  rec- 

ord-roll until  after  the  vibrations  of  the  ma- 
chine have  ceased,  resulting  from  the  adjust- 
ment of  the  magazine-wheel.     This  reduces  90 

the  wear  and  strain  upon  the  reproducer  to  a 
minimum. 

When  the  arm  G'  is  thrown  upwardly,  it 
engages  the  pivoted  bail  I.  This  bail  I  is 
connected  by  the  link  F  to  the  dog  b'" .  The  95 
upward  movement  of  the  bail  I  disengages 
the  dog  from  the  magazine-wheel,  allowing 
the  same  to  be  adjusted  to  bring  any  record- 
roll  desired  into  position  to  be  reproduced. 

A  dog  b'  is  oppositely  arranged  to  the  dog  V" 
to  prevent  the  backward  revolution  of  the 
magazine-wheel.  These  dogs  are  supported 
upon  the  upper  end  of  the  arm  b.  A  spring 
b"  holds  the  dog  V  downwardly  into  contact 
with  the  periphery  of  the  rim.  105 

The  link  I'  is  provided  with  a  lateral  pro- 
jection i,  adapted  to  engage  the  frame  O,  by 

which  the  friction-wheel  R'  is  carried,  so  that 
when  the  bail  is  thrown  upwardly  the  fric- 

tion-wheel is  elevated,  so  that  it  is  not  en-  no 

gaged  by  the  wheels  C"  of  the  mandrel- shafts,  allowing  the  same  to  pass  freely  under 

the  said  wheels.  The  dog  V"  is  also  held  out 
of  engagement,  so  that  the  magazine-wheel 
can  be  revolved  to  any  position  desired  by  115 
the  manipulation  of  the  crank  W.  (See 

Fig.  7.)  The  shaft  W  of  the  crank  is  sup- 
ported in  a  suitable  bearing  in  the  door  A'  of 

.the  casing.  The  inner  crank-shaped  end  w 
of  the  shaft  W  engages  the  laterally-project-  120 
ing  end  t'  of  the  shaft  T.  This  shaft  T  is  sup- 

ported at  its  outer  end  by  the  standard  T', through  which  it  is  arranged,  the  bearing 
therefor  being  sufficiently  large  to  allow  the 
tilting  of  the  shaft  therein.  On  the  inner  125 
end  of  the  shaft  T  is  a  friction- wheel  T".  The 
inner  end  of  the  shaft  T  is  supported  by  the 
link  IF,  one  end  of  which  is  pivoted  on  the 

TOO 
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pin  lT  on  the  standard  B  and  the  other  end 

is  pivoted  on  the  shaft  T.  The  link  []'  is  held 
against  the  face  of  the  wheel  T"  by  a  coiled 
spring  '/.  The  spring  u  is  adjustably  re- 

5  tained  on  the  end  of  the  shaft  by  means  of  the 
nut  u' .  The  friction  of  the  link  V  on  the 
face  of  the  wheel  is  sufficient  so  that  when 

the  shaft  T  is  revolved  the  friction-wheel  T" 
is  thrown  up  into  engagement  with  one  of  the 

io  rims  C,  thereby  driving  the  magazine-wheel. 
A  coiled  spring  t  is  connected  to  the  shaft 

T  to  return  it  when  released  to  its  normal  po- 

sition against  the  post  or  stop  T'".     I  thus 
provide  means  for  adjusting  the  magazine- 

15  wheel  independently  of  the  automatic  adjust- 
ing means,  so  that  the  magazine- wheel  may 

be  adjusted  to  bring  any  desired  record  into 
position  to  be  reproduced.  Tins  particular 
means  of  connecting  the  crank-shaft  W  to 

20  the  shaft  T  is  of  special  value,  as  no  matter 

in  what  position  the  crank-shaft  may  be  left 
the  door  carrying  the  crank  may  be  closed 
without  any  danger  of  injuring  the  parts  due 

to  their  not  properly  engaging,  as  might  oth- 
25  erwise  be  the  case. 

It  is  sometimes  desirable  that  two  records 

be  reproduced  upon  the  introduction  of  a 
single  coin.  To  prevent  the  stopping  of  the 

motor  at  the  completion  of  each  reproduc- 
30  tion,  I  provide  a  catch  or  stop  L  for  the  lever 

J.  This  stop  consists  of  a  star-wheel  having 
long  and  short  arms,  the  long  arms  being  of 
sufficient  length  to  extend  under  the  lever  J 
to  prevent  its  dropping  far  enough  to  stop  the 

35  motor,  as  I  have  heretofore  described.  The 

arms  of  this  wheel  L  are  adapted  to  be  en- 
gaged b}T  the  arm  H  on  the  forward  movement 

of  the  carriage,  which  revolves  the  stop  one 
step.     This  brings  a  long  arm  into  position 

40  to  support  the  controlling-lever  J  of  the  mo- 
tor. When  the  motor-controlling  lever  J  is 

supported  by  the  stop,  the  reproducer-car- 
riage is  returned  to  its  initial  position  at  once, 

and  as  the  driving-shaft  is  in  motion  the 
45  driving-arm  of  the  carriage  is  thrown  into  en- 

gagement with  the  driving-shaft.  The  for- 
ward movement  of  the  carriage  again  acts 

upon  the  stop,  carrying  the  long  arm  out  of 
engaging  position,  so  that  at  the  end  of  the 

50  movement  of  the  carriage  the  controlling-le- 
ver J  is  allowed  to  drop  to  stop  the  motor. 

The  stop  I  have  illustrated  is  adapted  to 
operate  so  that  two  records  are  reproduced 
upon  the  introduction  of  a  single  coin.     It  is 

55  evident,  however,  that  by  the  arrangement 
of  the  long  and  short  arms  more  than  that 
number  could  be  reproduced. 

I  have  illustrated  and  described  my  im- 

E roved  multiphonograph  in  detail  in  what  I 
elieve  to  be  its  preferred  form  on  account  of 

its  structural  simplicity  and  economy  and  its 
durability.  I  am  aware,  howrever,  that  it  is 
capable  of  very  considerable  variation  in 
structural  details  without  departing  from 

65  my  invention. 

Having  thus  described  my  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is — 
1.  In  a  magazine-phonograph,  the  combi- 

nation of  a  frame;  a  magazine-wheel;  man-  70 

drel-shafts  having  record-rolls  thereon  car-" 
ried  by  said  wheel;    wheels  on  said  mandrel- 
shafts;  a  driving-wheel  for  said  mandrel- 
shaft  wheels;    an  adjustable  support  there- 

for; a  carriage  adapted  to  reciprocate  paral-  75 
lei  with  said  record-rolls;    a  phonograph-re- 

producer pivotally  supported   on  said  car- 
riage; a   motor;  a  screw  -  threaded  driving- 

shaft  having  suitable  driving  connections  to 

said  motor;  a  rock-shaft  carried  by  said  car-  80 

riage;  an  arm  G"'  on  said  rock-shaft ;  a  wheel 
or  disk  N  on  said  driving-shaft,  having  a  cam- 
shaped  flange  n  thereon  adapted  to  engage 
said  arm  G'"  to  throw  said  rock-shaft  for- 

wardly;  a  driving-arm  G' adapted  to  engage  85 
said  driving-shaft  when  said  rock-shaft  is  m 

its  forward  position ;  a  spring-arm  G"  on  said 
rock-shaft;  a  disk  M  on  said  driving-shaft, 
having  a  notch  m  therein  to  allow  said  spring- 
arm  G"  to  pass  therethrough,  and  a  lug  m'  9c 
adapted  to  engage  said  arm  G"  whereby  said 
rock-shaft  is  thrown  rearwardly ;  connections 
from  said  reproducer  to  said  rock -shaft, 

whereby  said  reproducer  is  tin-own  into  and 
out  of  contact  with  the  record-rolls  upon  the  95 
actuation  of  said  rock-shaft ;  a  pivoted  lever 
having  a  pawl  thereon,  adapted  to  engage 
said  magazine-wheel ;  connections  from  said 
lever  to  said  carriage ;  a  locking-dog  for  said 
magazine-wheel ;  connections  from  said  rock- 
shaft  to  said  locking-dog,  whereby  said  lock- 

ing-dog is  held  out  of  engagement  when  said 
rock-shaft  is  in  its  rearward  position;  con- 

nections from  said  rock-shaft  to  said  adjust- 
able support for  said  driving-wheel  for  the  said  105 

mandrel-shaft  wheels,  whereby  said  driving- 
wheel  is  thrown  into  and  out  of  position  to 

engage  said  mandrel-shaft  wheels ;  means  for 
adjusting  said  magazine-wheel  independently 
of  said  pivoted  lever;  a  controlling-lever  for  no 
the  motor;  an  arm  H  on  said  rock -shaft, 
adapted  to  engage  said  controlling -lever 
when  said  rock-shaft  is  in  its  forward  position, 
and  to  release  the  same  when  said  rock-shaft 
is  in  its  rearward  position,  thereby  permitting  1 1 5 
it  to  drop  to  stop  the  motor;  a  stop  L  for  the 
said  controlling-lever,  consisting  of  a  wheel 
having  long  and  short  arms  thereon,  the  long 

arms  of  which  are  adapted  to  support  the  le- 
ver when  released  by  the  said  arm  H,  said  120 

arm  H  being  adapted  to  actuate  said  wheel 

for  bringing  the  long  arms  into  and  out  of  po- 
sition to  engage  said  motor-controlling  lever, 

all  coacting  for  the  purpose  specified. 

2.  In  a  magazine-phonograph,  the  combi-  125 
nation  of  a  frame;  a  magazine- wheel;  man- 

drel-shafts having  record-rolls  thereon  car- 
ried by  said  wheel;  a  carriage  adapted  to  re- 

ciprocate parallel  with  said  record  -  rolls ;  a 
phonograph-reproducer  pivotally  supported  130 
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on  said  carriage ;  a  motor;  a  screw-threaded 
driving-shaft  having  suitable  driving  connec- 

tions to  said  motor;  a  rock-shaft  carried  by 
said  carriage;  an  arm  G"'  on  said  rock-shaft; 
a  wheel  or  disk  N  on  said  driving-shaft,  hav- 

ing a  cam-shaped  flange  n  thereon  adapted  to 
engage  said  arm  G'"  to  throw  said  rock-shaft 
forwardly;  a  driving-arm  G'  adapted  to  en- 

gage said  driving-shaft  when  said  rock-shaft 
is  in  its  forward  position;  a  spring-arm  G"  on 
said  rock  -  shaft ;  a  disk  M  on  said  driving- 
shaft,  having  a  notch  m  therein  to  allow  said 

spring-arm  G"  to  pass  therethrough,  and  a 
lug  m'  adapted  to  engage  said  arm  G"  where- 

by said  rock-shaft  is  thrown  rearwardly ;  con- 
nections from  said  reproducer  to  said  rock- 

shaft,  whereby  said  reproducer  is  thrown 
into  and  out  of  contact  with  the  record-rolls 
upon  the  actuation  of  said  rock-shaft ;  a  piv- 

oted lever  having  a  pawl  thereon  adapted  to 
engage  said  magazine  -  wheel ;  connections 
from  said  lever  to  said  carriage ;  a  locking-dog 
for  said  magazine  -  wheel ;  connections  from 
said  rock-shaft  to  said  locking-dog,  whereby 

25  said  locking-dog  is  held  out  of  engagement 

when  said  rock-shaft  is  in  "its  rearward  posi- 
tion; means  for  adjusting  said  magazine- 

wheel  independently  of  said  pivoted  lever ;  a 
controlling-lever  for  the  motor;  an  arm  H  on 

30  said  rock-shaft,  adapted  to  engage  said  con- 
trolling-lever when  said  rock-shaft  is  in  its 

forward  position,  and  to  release  the  same 
when  said  rock-shaft  is  in  its  rearward  posi- 

tion, thereby  permitting  it  to  drop  to  stop 
the  motor ;  a  stop  L  for  said  controlling-lever, 
consisting  of  a  wheel  having  long  and  short 
arms  thereon,  the  long  arms  of  which  are 
adapted  to  support  the  lever  when  released 
by  the  said  arm  H,said  arm  H  being  adapted 

4°  to  actuate  said  wheel  for  bringing  the  long 
arms  into  and  out  of  position  to  engage  said 
motor-controlling  lever,  all  coacting  for  the 
purpose  specified. 

3.  In  a  magazine-phonograph,  the  combi- 
nation of  a  frame;  a  magazine- wheel ;  man- 

drel-shafts  having  record-rolls  thereon  car- 
ried by  said  wheel;  wheels  on  said  mandrel- 

shafts  ;  a  driving-wheel  for  said  mandrel-shaft 
wheels;  an  adjustable  support  therefor;  a 
carriage  adapted  to  reciprocate  parallel  with 
said  record -rolls ;  a  phonograph-reproducer 
pivotally  supported  on  said  carriage;  a  mo- 

tor; a  screw-threaded  driving-shaft  having 
suitable  driving  connections  to  said  motor;  a 
rock-shaft  carried  by  said  carriage;  an  arm 
G'"  on  said  rock-shaft;  a  wheel  or  disk  N  on 
said  driving -shaft,  having  a  cam -shaped 
flange  n  thereon  adapted  to  engage  said  arm 
G'"  to  throw  said  rock -shaft  forwardly;  a 

60  driving-arm  G'  adapted  to  engage  said  driv- 
ing-shaft when  said  rock-shaft  is  in  its  for- 

ward position;  a  spring-arm  G"  on  said  rock- 
shaft;  a  disk  M  on  said  driving-shaft,  having 
a  notch  m  therein  to  allow  said  spring-arm  G" 

65  to  pass  therethrough,  and  a  lug  m'  adapted  to 

35 

45 

5o 

55 

engage  said  arm  G"  whereby  said  rock-shaft 
is  thrown  rearwardly ;  connections  from  said 
reproducer  to  said  rock-shaft,  whereby  said 
reproducer  is  thrown  into  and  out  of  contact 
with  the  record-rolls  upon  the  actuation  of  70 
said  rock-shaft;  a  pivoted  lever  having  a  pawl 
thereon,  adapted  to  engage  said  magazine- 
wheel;  connections  from  said  lever  to  said 
carriage ;  connections  from  said  rock-shaft  to 
said  adjustable  support  for  said  driving-  75 
wheel  for  the  said  mandrel  -  shaft  wheels, 
whereby  the  said  driving-wheel  is  thrown 
into  and  out  of  position  to  engage  said  man- 

drel-shaft wheels;  a  controlling-lever  for  the 
motor;  an  arm  H  on  the  said  rock -shaft,  80 
adapted  to  engage  said  controlling-lever  when 
said  rock- shaft  is  in  its  forward  position, 
and  to  release  the  same  when  said  rock- 
shaft  is  in  its  rearward  position,  thereby  per- 

mitting it  to  drop  to  stop  the  motor;  a  stop  85 
L  for  the  said  controlling-lever,  consisting  of 
a  wheel  having  long  and  short  arms  thereon, 
the  long  arms  of  which  are  adapted  to  sup- 

port the  lever  when  released  by  the  said  arm 
H,  said  arm  H  being  adapted  to  actuate  said  90 
wheel  for  bringing  the  long  arms  into  and  out 
of  position  to  engage  said  motor-controlling 
lever,  all  coacting  for  the  purpose  specified. 

4.  In  a  magazine-phonograph,  the  combi- 
nation of  a  frame ;  a  magazine- wheel ;  man-  95 

drel-shafts  having  record -rolls  thereon  car- 
ried by  said  wheel;  a  carriage  adapted  to  re- 

ciprocate parallel  with  said  record -rolls;  a 
phonograph-reproducer  pivotally  supported 
on  said  carriage;  a  motor;  a  screw-threaded  100 
driving-shaft  having  suitable  driving  connec- 

tions to  said  motor;  a  rock-shaft  carried  by 

said  carriage;  an  arm  G'"  on  said  rock-shaft; 
a  wheel  or  disk  N  on  said  driving-shaft,  hav- 

ing a  cam-shaped  flange  n  thereon  adapted  to  105 

engage  said  arm  G'"  to  throw  said  rock-shaft 
forwardly;  a  driving-arm  G'  adapted  to  en- 

gage said  driving-shaft  when  said  rock-shaft 
is  in  its  forward  position;  a  spring-arm  G" 
on  said  rock-shaft ;  a  disk  M  on  said  driving-  no 
shaft,  having  a  notch  m  therein  to  allow  said 
sprh  g-arm  G"  to  pass  therethrough,  and  a 
lug  m'  adapted  to  engage  said  arm  G"  where- 

by said  rock-shaft  is  thrown  rearwardly;  con- 
nections from  said  reproducer  to  said  rock-  115 

shaft,  whereby  said  reproducer  is  thrown  into 
and  out  of  contact  with  the  record-rolls  upon 
the  actuation  of  said  rock-shaft;  a  pivoted 
lever  having  a  pawl  thereon  adapted  to  en- 

gage said  magazine- wheel;  connections  from  120 
said  lever  to  said  carriage ;  a  controlling-lever 
for  the  motor;  an  arm  H  on  said  rock-shaft 
adapted  to  engage  said  controlling-lever  when 
said  rock -shaft  is  in  its  forward  position, 
and  to  release  the  same  when  said  rock-  125 
shaft  is  in  its  rearward  position,  thereby  per- 

mitting it  to  drop  to  stop  the  motor;  a  stop 
L  for  said  controlling-lever,  consisting  of  a 
wheel  having  long  and  short  arms  thereon, 
the  long  arms  of  which  are  adapted  to  sup-  130 



816,608 

fort  the  lever  when  released  by  the  said  arm 

I,  said  arm  II  being  adapted  to  actuate  said 
wheel  for  bringing  the  long  arms  into  and  out 
of  position  to  engage  said  niotor-controllii'g 

5  lever,  all  coacting  for  the  purpose  specified. 

5.  In  a  magazii  e-phonograph,  the  combi- 
nation of  a  frame:  a  magazine-wheel;  man- 

drel-shafts having  record-rolls  thereon  car- 
ried by  said  wheel:    wheels  on  said  mandrel- 

io  shafts:  a  driving-wheel  for  said  mandrel- 
shaft  wheels;  an  adjustable  support  therefor; 
a  carriage  adapted  to  reciprocate  parallel 
with  said  record-rolls;  a  phonograph-repro- 

ducer pivotally  supported  on  said  carriage;  a 
15  motor;  a  screw-threaded  driving-shaft  hav- 

ing suitable  driving  connections  to  said  mo- 
tor; a  rock-shaft  carried  by  said  carriage;  an 

arm  G'"  on  said  rock-shaft;  a  wheel  or  disk 
N  on  said  driving-shaft,  having  a  cam-shaped 

20  flange  n  thereon  adapted  to  engage  said  arm 
G'"  to  throw  said  rock  -  shaft  forwardly;  a 

driving-arm  G'  adapted  to  engage  said  driv- 
ing-shaft when  said  rock-shaft  is  in  its  for- 

ward position;  a  spring-arm  G"  on  said  rock- 
25  shaft;  a  disk  M  on  said  driving-shaft,  having 

a  notch  m  therein  to  allow  said  spring-arm 

G"  to  pass  therethrough,  and  alugm'  adapted 
to  engage  said  arm  G"  whereby  said  rock- shaft  is  thrown  rearwardly ;  connections  from 

30  said  reproducer  to  said  rock-shaft,  where- 
by said  reproducer  is  thrown  into  and  out 

01  contact  with  the  record -rolls  upon  the 
actuation  of  said  rock-shaft;  a  pivoted  lever 
having  a  pawl  thereon,  adapted  to  engage  said 

35  magazine- wheel ;  connections  from  said  lever 
to  said  carriage ;  a  locking-dog  for  said  maga- 
zine-wdieel ;  connections  from  said  rock-shaft 
to  said  locking-dog,  whereby  said  locking-dog 
is  held  out  of  engagement  when  said  rock- 

40  shaft  is  in  its  rearward  position;  connections 
from  said  rock-shaft  to  said  adjustable  sup- 

port for  said  driving-wheel  for  the  said  man- 
drel-shaft wheels,  whereby  said  driving- 

wheel  is  thrown  into  and  out  of  position  to 

45  engage  said  mandrel-shaft  wheels ;  means  for 
adjusting  said  magazine-wheel  independent 
of  said  pivoted  lever;  a  controlling-lever  for 
said  motor ;  connections  from  said  rock-shaft 
to  said  motor-controlling  lever;  and  a  stop 

50  for  said  motor-controlling  lever  adapted  to 
be  thrown  into  and  out  of  engaging  position 
by  the  reciprocation  of  said  carriage,  all  co- 
acting  for  the  purpose  specified. 

6.  In  a  magazine-phonograph,  the  combi- 
55  nation  of  a  frame;  a  magazine- wheel ;  man- 

drel-shafts having  record-rolls  thereon  car- 
ried by  said  wheel ;  a  carriage  adapted  to  re- 

ciprocate parallel  with  said  record-rolls;  a 
phonograph-reproducer  pivotally  supported 

60  on  said  carriage;  a  motor;  a  screw-threaded 
driving-shaft  having  suitable  driving  connec- 

tions to  said  motor;  a  rock-shaft  carried  by 

said  carriage;  an  arm  G'"  on  said  rock-shaft; 
a  wheel  or  disk  N  011  said  driving-shaft,  hav- 

65  ing  a  cam-shaped  flange  n  thereon  adapted 

to  engage  said  arm  G'"  to  throw  said  rock- 
shaft  forwardly;  a  driving-arm  G'  adapted 
to  engage  said  driving-shaft  when  said  rock- 
shaft  is  in  its  forward  position;  a  spring-arm 
G"  on  said  rock-shaft;  a  disk  M  on  said  driv-  70 
ing-shaft,  having  a  notch  m  therein  to  allow 
said  spring- arm  G"  to  pass  therethrough, 
and  a  lug  m!  adapted  to  engage  said  arm  G" 
whereby  said  rock-shaft  is  thrown  rear- 

wardly; connections  from  said  reproducer  75 
to  said  rock-shaft,  whereby  said  reproducer 
is  thrown  into  and  out  of  contact  with  the 

record-rolls  upon  the  actuation  of  said  rock- 
shaft  ;  a  pivoted  lever  having  a  paw  1  thereon 
adapted  to  engage  said  magazine- wheel;  80 
connections  from  said  lever  to  said  carriage; 

a  locking-dog  for  said  magazine- wheel ;  con- 
nections from  said  rock-shaft  to  said  locking- 

dog,  whereby  said  locking-dog  is  held  out 
of  engagement  when  said  rock-shaft  is  in  its  85 
rearward  position;  means  for  adjusting  said 
magazine-wheel  independent  of  said  pivoted 
lever;  a  controlling-lever  for  the  motor;  con- 

nections from  said  rock-shaft  to  said  motor- 

controlling  lever ;  and  a  stop  for  said  motor-  90 
controlling  lever  adapted  to  be  thrown  into 

and  out  of  engaging  position  by  the  recipro- 
cation of  said  carriage,  all  coacting  for  the 

purpose  specified. 
7.  In  a  magazine-phonograph,  the  combi-  95 

nation  of  a  frame;  a  magazine- wheel;  man- 
drel-shafts having  record-rolls  thereon  car- 

ried by  said  wheel ;  wheels  on  said  mandrel- 
shafts;  a  driving-wheel  for  said  mandrel- 
shaft  wheels;  an  adjustable  support  there-  100 
for;  a  carriage  adapted  to  reciprocate  par- 

allel with  said  record-rolls;  a  phonograph- 

reproducer  pivotally  supported  on  said  car- 
riage; a  motor;  a  screw -threaded  driving- 

shaft  having  suitable  driving  connections  to  1 05 

said  motor;  a  rock-shaft  carried  by  said  car- 

riage; an  arm  G"'  on  said  rock -shaft;  a 
wheel  or  disk  N  on  said  driving-shaft,  having 
a  cam-shaped  flange  n  thereon  adapted  to 

engage  said  arm  G'"  to  throw  said  rock-  1 1  o 
shaft  forwardly;  a  driving-arm  G'  adapted 
to  engage  said  driving-shaft  when  said  rock- 
shaft  is  in  its  forward  position:  a  spring-arm 
G"  on  said  rock-shaft ;  a  disk  M  on  said  driv- 

ing-shaft, having  a  notch  m  therein  to  allow  115 

said  spring -arm  G"  to  pass  therethrough, 

and  a  lug  m'  adapted  to  engage  said  arm 
G"  whereby  said  rock-shaft  is  thrown  rear- 

wardly; connections  from  said  reproducer 
to  said  rock-shaft,  whereby  said  reproducer 
is  thrown  into  and  out  of  contact  with  the 

record-rolls  upon  the  actuation  of  said  rock- 
shaft;  a  pivoted  lever  having  a  pawl  there- 

on, adapted  to  engage  said  magazine-wheel; 
connections  from  said  lever  to  said  carriage;  125 
connections  from  said  rock-shaft  to  said  ad- 

justable support  for  said  driving-wheel  for 
the  said  mandrel-shaft  wheels,  whereby  the 
said  driving-wheel  is  thrown  into  and  out  of 
position  to  engage  said  mandrel-shaft  wheels;  130 

1 20 



816,608 

5 

IO 

15 

20 

25 

3° 

35 

40 

45 

5° 

55 

60 

65 

a  controlling-lever  for  the  motor;  connec- 
tions from  said  rock  -  shaft  to  said  motor- 

controlling  lever ;  and  a  stop  for  said  motor- 
controlling  lever  adapted  to  be  thrown  into 
and  out  of  engaging  position  by  the  recipro- 

cation of  said  carriage,  all  coacting  for  the 
purpose  specified. 

8.  In  a  magazine-phonograph,  the  combi- 
nation of  a  frame;  a  magazine- wheel ;  mai> 

drel-shafts  having  record-rolls  thereon  car- 
ried by  said  wheel ;  a  carriage  adapted  to  re- 

ciprocate parallel  with  said  record  -  rolls ;  a 
phonograph-reproducer  pivotally  supported 
on  said  carriage;  a  motor;  a  screw-threaded 
driving-shaft  having  suitable  driving  connec- 

tions to  said  motor;  a  rock -shaft  carried 

by  said  carriage;  an  arm  G"'  on  said  rock- 
shaft;  a  wheel  or  disk  N  on  said  driving- 
shaft,  having  a  cam-shaped  flange  n  thereon 
adapted  to  engage  said  arm  G'"  to  throw 
said  rock-shaft  forwardly;  a  driving-arm  G' 
adapted  to  engage  said  driving-shaft  when 
said  rock-shaft  is  in  its  forward  position;  a 
spring-arm  G"  on  said  rock-shaft;  a  disk  M 
on  said  driving- shaft,  having  a  notch  m 
therein  to  allow  said  spring-arm  G"  to  pass 
therethrough,  and  a  lug  m!  adapted  to  engage 

said  arm  G"  whereby  said  rock -shaft  is 
thrown  rearwardly ;  connections  from  said  re- 

producer to  said  rock -shaft,  whereby  said 
reproducer  is  thrown  into  and  out  of  contact 
with  the  record-rolls  upon  the  actuation  of 
said  rock -shaft;  a  pivoted  lever  having  a 
pawl  thereon  adapted  to  engage  said  maga- 

zine-wheel; connections  from  said  lever  to 
said  carriage ;  a  controlling-lever  for  the  mo- 

tor; connections  from  said  rock-shaft  to  said 
motor-controlling  lever;  and  a  stop  for  said 
motor-controlling  lever  adapted  to  be  thrown 
into  and  out  of  engaging  position  by  the  re- 

ciprocation of  said  carriage,  all  coacting  for 
the  purpose  specified. 

9.  In  a  magazine-phonograph,  the  combi- 
nation cf  a  frame;  a  magazine-wheel;  man- 

drel-shafts having  record-rolls  thereon  car- 
ried by  said  wheel;  wheels  en  said  mandrel- 

shafts;  a  driving-wheel  for  said  mandrel- 
shaft  wheels;  an  adjustable  support  there- 

for; a  carriage  adapted  to  reciprocate  paral- 
lel with  said  record-rolls;  a  phonograph-re- 

producer pivotally  supported  on  said  car- 
riage; a  motor;  a  screw -threaded  driving- 

shaft  having  suitable  driving  connections  to 
said  motor;  a  rock-shaft  carried  by  said  car- 

riage; an  arm  G'"  on  said  rock -shaft;  a 
wheel  or  disk  N  on  said  driving-shaft  having 
a  cam-shaped  flame  n  thereon  adapted  to  en- 

gage said  arm  G'"  to  throw  said  rock-shaft 
forwardly;  a  driving-arm  G'  adapted  to  en- 

gage said  driving-shaft  when  said  rock-shaft 
is  in  its  forward  position;  a  spring-arm  G" 
on  said  rcck-shaft ;  a  disk  M  on  said  driving- 
shaft,  having  a  notch  m  therein  to  allow  said 

spring-arm  G"  to  pass  therethrough,  and  a 
lug  m'  adapted  to  engage  said  arm  G",  where- 

70 

75 

85 

90 

by  said  rock -shaft  is  thrown  rearwardly; 
connections  from  said  reproducer  to  said 
roek-shaft,  whereby  said  reproducer  is  thrown 
into  and  out  of  contact  with  the  record -rolls 
upon  the  actuation  of  said  rock-shaft;  a  piv- 

oted lever  having  a  pawl  thereon  adapted 
to  engage  said  magazine- wheel ;  connections 
from  said  lever  to  said  carriage;  a  locking- 
dog  for  said  magazine  -  wheel ;  connections 
from  said  rock -shaft  to  said  locking -dog- 
whereby  said  locking-dog  is  held  out  of  en- 

gagement when  said  rock-shaft  is  in  its  rear- 
ward position;  connections  from  said  rock- 

shaft  to  said  adjustable  support  for  said 
driving-wheel  for  said  mandrel-shaft  wheels,  80 
whereby  said  drivin0-wheel  is  thrown  into 
and  out  of  position  to  engage  said  mandrel- 
shaft  wheels;  and  means  for  adjusting  said 
magazine-wheel  independent  of  said  pivoted 
lever,  for  the  purpose  specified. 

10.  In  a  magazine-phonograph,  the  combi- 
nation of  a  frame;  a  magazine-wheel;  man- 

drel-shafts having  record-rolls  thereon  car- 
ried by  said  wheel ;  a  carriage  adapted  to  re- 

ciprocate parallel- with  said  record-rolls;  a 
phonograph-reproducer  pivotally  supported 
on  said  carriage;  a  motor;  a- screw-threaded 
driving-shaft  having  suitable  driving  connec- 

tions to  said  motor;  a  rock-shaft  carried  by 
said  carriage;  an  arm  G'"  on  said  rock-shaft ;  95 
a  wheel  or  disk  N  on  said  driving-shaft  hav- 

ing a  cam-shaped  flange  n  thereon  adapted  to  * 
engage  said  arm  G'"  to  throw  said  rock-shaft 
forwardly;  a  driving-arm  G'  adapted  to  en- 

gage said  driving-shaft  when  said  rock-shaft 
is  in  its  forward  position ;  a  spring-arm  G"  on 
said  rcck-shaft;  a  disk  M  en  said  driving- 
shaft,  having  a  notch  m  therein  to  allow  said 

spring-arm  G"  to  pass  therethrough,  and  a 
lug  m'  adapted  to  engage  said  arm  G"  whereby 
said  rcck-shaft  is  thrown  rearwardly;  con- 

nections from  said  reproducer  to  said  rock- 
shait,  whereby  said  reproducer  is  thrown  into 
and  out  of  contact  with  the  record-rolls  upon 
the  actuation  of  said  rcck-shaft;  a  pivoted 
lever  having  a  pawl  therein  adapted  to  en- 

gage said  magazine- wheel;  connections  from 
said  lever  to  said  carriage;  a  locking-dog  fi  r 
said  magazine-wheel;  connections  from  said 
rock-shaft  to  said  locking-dog  whereby  said 
lccking-dog  is  held  out  of  engagement  when 
said  rock-shaft  is  in  its  rearward  position; 
and  means  for  adjusting  said  magazine-wheel 
independent  of  said  pivoted  lever,  for  the  pur- 

pose specified. 
11.  In  a  magazine-phonograph,  the  combi- 

nation of  a  frame;  a  magazine-wheel;  man- 
drel-shafts having  recrd -rolls  thereon  car- 

ried by  said  wheel;  wheels  on  said  mandrel- 
shafts;  a  driving-wheel  for  said  mandrel- 
shaft  wheels;  an  adjustable  support  there- 

for; a  carriage  adapted  to  reciprocate  paral- 
lel with  said  record-rolls;  a  phonograph-re- 

producer pivotally  supported  on  said  car- 
riage; a   motor;  a  screw  -  threaded  clriving- 
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shaft  having  suitable  driving  connections  to 
said  motor;  a  rock-shaft  carried  by  said  car- 

riage: an  arm  G'"  on  said  rock  -  shaft ;  a 
wheel  or  disk  N  on  said  driving-shaft  having 

5  a  cam-shaped  flange  n  thereon  adapted  to 
engage  said  arm  G'"  to  throw  said  rock-shaft 
forwardly;  a  driving-arm  G' adapted  to  en- 

gage said  driving  -  shaft  when  said  rock- 
shafl  is  in  its  forward  position;  a  spring-arm 

10  G"  on  said  rock-shaft;  a  disk  M  on  said  driv- 
ing-shaft, having  a  notch  m  therein  to  allow 

said  spring-arm  G"  to  pass  therethrough,  and 
a  lug  m'  adapted  to  engage  said  arm  G" 
whereby  said    rock -shaft    is   thrown    rear- 

15  wardly;  connections  from  said  reproducer  to 
said  rock-shaft,  whereby  said  reproducer  is 
thrown  into  and  out  of  contact  with  the  rec- 

ord-rolls upon  the  actuation  of  said  rock- 
shaft;  a  pivoted  lever  having  a  pawl  thereon 

20  adapted  to  engage  said  magazine- wheel; 
connections  from  said  lever  to  said  carriage; 
connections  from  said  rock-shaft  to  said  ad- 

justable support  for  said  driving-wheel  for 
said  mandrel-shaft  wheels,  whereby  said  driv- 

2 5  ing- wheel  is  thrown  into  and  out  of  position 
to  engage  said  mandrel  -  shaft  wheels;  and 
means  for  adjusting  said  magazine -wheel 
independent  of  said  pivoted  lever,  for  the 
purpose  specified. 

30  12.  In  a  magazine-phonograph,  the  combi- 
nation of  a  frame;  a  magazine-wheel;  man- 

drel-shafts having  record-rolls  thereon  car- 
ried by  said  wheel ;  a  carriage  adapted  to  re- 

ciprocate parallel  with  said  record -rolls;  a 
35  phonograph-reproducer  pivotally  supported 

on  said  carriage ;  a  motor ;  a  screw-threaded 
driving  -  shaft  having  suitable  driving  con- 

nections to  said  motor;  a  rock-shaft  carried 

by  said  carriage;  an  arm  G"'  on  said  rock- 
4°  shaft ;  a  wheel  or  disk  N  on  said  driving-shaft 

having  a  cam-shaped  flange  n  thereon  adapt- 
ed to  engage  said  arm  G'"  to  throw  said  rock- 

shaft  forwardly;  a  driving-arm  G'  adapted 
to  engage  said  driving-shaft  when  said  rock- 

45  shaft  is  in  its  forward  position ;  a  spring-arm 
G"  on  said  rock-shaft ;  a  disk  M  on  said  driv- 

ing-shaft, having  a  notch  m  therein  to  allow 

said  spring-arm  G"  to  pass  therethrough,  and 
a  lug  m!  adapted  to  engage  said  arm  G", 

5°  whereby  said  rock  -  shaft  is  thrown  rear- 
wardly ;  connections  from  said  reproducer  to 
said  rock-shaft,  whereby  said  reproducer  is 
thrown  into  and  out  of  contact  with  the  rec- 

ord-rolls upon  the  actuation  of  said  rock- 
55  shaft;  a  pivoted  lever  having  a  pawl  thereon 

adapted  to  engage  said  magazine- wheel ;  con- 
nections from  said  lever  to  said  carriage ;  and 

means  for  adjusting  said  magazine- wheel  in- 
dependent of  said  pivoted  lever,  for  the  pur- 

60  pose  specified. 
13.  In  a  magazine-phonograph,  the  combi- 

nation of  a  frame ;  a  magazine- wheel ;  man- 
drel-shafts having  record-rolls  thereon  car- 

ried by  said  wheel ;  wheels  on  said  mandrel- 
65  shafts;  a  driving-wheel  for  said  mandrel- 

shaft  wheels;  an  adjustable  support  there- 

For;  a  carriage  adapted  to  reciprocate  paral- 
lel with  said  record-rolls;  a  phonograph-re- 

producer pivotally  supported  on  said  carriage; 
a  motor;  a  screw-threaded  driving-shaft  hav  70 
ing  suitable  driving  connections  to  said  mo- 

tor; arock-shaft  carried  by  said  carriage;  an 
arm  G'"  on  said  rock-shaft :  a  wheel  or  disk 
N  on  said  driving-shafi  having  a  cam-shaped 
flange  n  thereon  adapted  to  engage  said  arm  75 
G'"  to  throw  said  rock-shaft  forwardly;  a 

driving-arm  G'  adapted  to  engage  said  driv- 
ing-shaft when  said  rock-shaft  is  in  its  for- 

ward position ;  a  spring-arm  G"  on  said  rock- 
shaft;  a  disk  M  on  said  driving-shaft,  having  80 
a  notch  m  therein  to  allow  said  spring-arm 

G"  to  pass  therethrough,  and  a  lug  m'  adapt- 
ed to  engage  said  arm  G",  whereby  said  rock- 

shaft  is  thrown  rearwardly;  connections 
from  said  reproducer  to  said  rock  -  shaft,  85 
whereby  said  reproducer  is  thrown  into  and 
out  of  contact  with  the  record-rolls  upon  the 
actuation  of  said  rock-shaft;  a  pivoted  lever 
having  a  pawl  thereon  adapted  to  engage 

said  magazine-wheel;  connections  from  said  90 
lever  to  said  carriage ;  a  locking-dog  for  said 
magazine-wheel ;  connections  from  said  rock- 
shaft  to  said  locking-dog  whereby  said  lock- 

ing-dog is  held  out  of  engagement  when  said 
rock-shaft  is  in  its  rearward  position ;  and  con-  95 
nections  from  said  rock-shaft  to  said  adjust- 

able support  for  said  driving-wheel  for  said 
mandrel-shaft  wheels,  whereby  said  driving- 
wheel  is  thrown  into  and  out  of  position  to 

engage  said  mandrel  -  shaft  wheels,  for  the  100 

purpose  specified. 
14.  In  a  magazine-phonograph,  the  combi- 

nation of  a  frame;  a  magazine-wheel;  man- 
drel-shafts having  record-rolls  thereon  car- 

ried by  said  wheel ;  a  carriage  adapted  to  re-  105 
ciprocate  parallel  with  said  record-rolls;  a 
phonograph-reproducer  pivotally  supported 
on  said  carriage ;  a  motor;  a  screw-threaded 
driving  -  shaft  having  suitable  driving  con- 

nections to  said  motor;  a  rock-shaft  carried  no 

by  said  carriage;  an  arm  G"'  on  said  rock- 
shaft  ;  a  wheel  or  disk  N  on  said  driving-shaft 
having  a  cam-shaped  flange  n  thereon  adapt- 

ed to  engage  said  arm  G'"  to  throw  said  rock- 
shaft  forwardly;  a  driving-arm  G'  adapted  115 
to  engage  said  driving-shaft  when  said  rock- 
shaft  is  in  its  forward  position ;  a  spring-arm 
G"  on  said  rock-shaft ;  a  disk  M  on  said  driv- 

ing-shaft, having  a  notch  m  therein  to  allow" 
said  spring-arm  G"  to  pass  therethrough,  and  1 20 

a  lug  m'  adapted  to  engage  said  arm  G" 
whereby  said  rock  -  shaft  is  thrown  rear- 

wardly ;  connections  from  said  reproducer  to 
said  rock-shaft,  whereby  said  reproducer  is 
thrown  into  and  out  of  contact  with  the  rec-  125 
ord-rolls  upon  the  actuation  of  said  rock- 
shaft  ;  a  pivoted  lever  having  a  pawl  thereon 

adapted  to  engage  said  magazine-wheel;  con- 
nections from  said  lever  to  said  carriage;  a 

locking-dog  for   said   magazine- wheel;  and  130 
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connections  from  said  rock  -  shaft  to  said 

locking-dog  whereby  said  locking-dog  is  held 
out  of  engagement  when  said  rock-shaft  is  in 
its  rearward  position,  for  the  purpose  speci- 

5  fied- 
15.  In  a  magazine-phonograph,  the  combi- 

nation of  a  frame;'  a  magazine-wheel;  man- 
drel-shafts having  record-rolls  thereon  car- 

ried by  said  wheel;  wheels  on  said  mandrel- 
io  shafts;  a  driving-wheel  for  said  mandrel- 

shaft  wheels;  an  adjustable  support  there- 
for; a  carriage  adapted  to  reciprocate  paral- 

lel with  said  record-rolls;  a  phonograph-re- 
producer pivotally  supported  on  said  car- 

ts riage;  a  motor;  a  screw -threaded  driving- 
shaft  having  suitable  driving  connections  to 
said  motor ;  a  rock-shaft  carried  by  said  car- 

riage; an  arm  G"'  on  said  rock -shaft;  a 
wheel  or  disk  N  on  said  driving-shaft  having 

20  a  cam-shaped  flange  n  thereon  adapted  to  en- 

gage said  arm  G'"  to  throw  said  rock-shaft 
forwardly;  a  driving-arm  G'  adapted  to  en- 

gage said  driving-shaft  when  said  rock-shaft 
is  in  its  forward  position;  a  spring-arm  G" 

25  on  said  rock-shaft;  a  disk  M  on  said  driving- 
shaft,  having  a  notch  m  therein  to  allow  said 

spring-arm  G"  to  pass  therethrough,  and  a 
lug  m'  adapted  to  engage  said  arm  G",  where- 

by said  rock-shaft  is  thrown  rearwardly ;  con- 
30  nections  from  said  reproducer  to  said  rock- 

shaft,  whereby  said  reproducer  is  thrown 
into  and  out  of  contact  with  the  record-rolls 

upon  the  actuation  of  said  rock-shaft ;  a  piv- 
oted lever  havmg  a  pawl  thereon  adapted 

35  to  engage  said  magazme-wheel ;  connections 
from  said  lever  to  said  carriage;  and  con- 

nections from  sa'd  rock-shaft  to  said  adjust- 
able support  for  said  driving-wheel  for  said 

mandrel-shaft  wheels,  whereby  said  driving- 
40  wheel  is  thrown  into  and  out  of  position  to 

engage  said  mandrel  -  shaft  wheels,  for  the 
purpose  specified. 

16.  In  a  magazine-phonograph,  the  combi- 
nation of  a  frame;  a  magazine-wheel;  man- 

45  drel-shafts  having  record-rolls  thereon  car- 
ried by  said  wheel ;  a  carriage  adapted  to  re- 

ciprocate parallel  with  said  record-rolls;  a 
phonograph-reproducer  pivotally  supported 
on  said  carriage;  a  motor;  a  screw-threaded 

50  driving-shaft  having  suitable  driving  con- 
nections to  said  motor;  a  rock-shaft  carried 

by  said  carriage;  an  arm  G"'  on  said  rock- 
shaft  ;  a  wheel  or  disk  N  on  said  driving-shaft 
having  a  cam-shaped  flange  n  thereon  adapt- 

55  ed  to  engage  said  arm  G'"  to  throw  said 
rock-shaft  forwardly ;  a  driving-arm  G'  adapt- 

ed to  engage  said  driving-shaft  when  said 
rock-shaft  is  in  its  forward  position;  a  spring- 
arm  G"  on  said  rock-shaft ;  a  disk  M  on  said 

60  driving-shaft,  having  a  notch  m  therein  to 
allow  said  spring  -  arm  G"  to  pass  there- 

through, and  a  lug  m'  adapted  to  engage  said 
arm  G",  whereby  said  rock-shaft  is  thrown 
rearwardly;    connections   from    said    repro- 

65  ducer  to  said  rock-shaft,  whereby  said  re- 

producer is  thrown  into  and  out  of  contact 
with  the  record-rolls  upon  the  actuation  of 
said  rock -shaft;  a  pivoted  lever  having  a 
pawl  therein  adapted  to  engage  said  maga- 

zine-wheel; and  connections  from  said  lever  70 
to  said  carriage,  for  the  purpose  specified. 

17.  In  a  magazine-phonograph,  the  combi- 
nation of  a  frame;  a  magazine- wheel ;  man- 

drel-shafts having  record-rolls  thereon  car- 
ried by  said  wheel;  a  carriage  adapted  to  re-  75 

ciprocate  parallel  with  said  record -rolls;  a 
phonograph-reproducer  pivotally  supported 
on  said  carriage;  a  motor;  a  screw- threaded 
driving  -  shaft  having  suitable  driving  con- 

nections to  said  motor;  a  rock-shaft  carried  80 

by  said  carriage;  an  arm  G'"  on  said  rock- 
shaft;  a  wheel  or  disk  N  on  said  driving-shaft, 
having  a  cam-shaped  flange  thereon  adapt- 

ed to  engage  said  arm  G'"  to  throw  said  rock- 
shaft  forwardly;  driving  connections  for  said  85 
carriage  to  said  driving-shaft,  adapted  to  be 
thrown  into  and  out  of  engaging  position  by 

said  rock-shaft;  a  spring-arm  on  said  rock- 
shaft;  a  disk  M  on  said  driving-shaft,  having 
a  notch  m  therein  to  allow  said  spring-arm  90 

G"  to  pass  therethrough,  and  a  lug  m'  adapt- 
ed to  engage  said  arm  G",  whereby  said 

rock-shaft  is  thrown  rearwardly;  connection 
from  said  rock  -  shaft  to  said  reproducer, 
whereby  said  reproducer  is  thrown  into  and  95 

out  of  contact  with  the  record-rolls  upon  the 
actuation  of  said  rock-shaft;  means  for  ad- 

vancing said  magazine-wheel  with  a  step- 
by -step  movement;  connections  from  said 
means  to  said  carriage  whereby  said  car-  100 
riage  is  returned  to  its  initial  position;  con- 

nections from  said  rock-shaft  to  said  locking- 
dog  whereby  said  locking-dog  is  held  out  of 
engagement  when  said  rock-shaft  is  in  its 
rearward  position;  a  controlling-lever  for  the  105 
motor;  an  arm  H  on  the  said  rock -shaft, 
adapted  to  engage  the  said  controlling-lever 
when  said  rock-shaft  is  in  its  forward  posi- 

tion, and  to  release  the  same  when  said  rock- 
shaft  is  in  its  rearward  position,  thereby  per-  no 
mitting  it  to  drop  to  stop  the  motor;  a  stop 

for  the  said  controlling-lever  consisting  of  a 
wheel  having  long  and  short  arms  thereon, 
the  long  arms  of  which  are  adapted  to  sup- 

port the  lever  when  released  by  the  said  arm  115 
H,  said  arm  H  being  adapted  to  actuate  said 
wheel  for  bringing  the  long  arms  into  and 

out  of  position  to  engage  the  said  motor- 
controlling  lever,  all  coacting  for  the  purpose 
specified.  120 

18.  In  a  magazine-phonograph,  the  combi- 
nation of  a  frame;  a  magazine- wheel;  a  car- 

riage adapted  to  reciprocate  parallel  with 
said  record-rolls;  a  phonograph-reproducer 
pivotally  supported  on  said  carriage;  a  mo-  125, 
tor;  a  screw-threaded  driving-shaft  having 
suitable  driving  connections  to  said  motor;  a 
rock-shaft  carried  by  said  carriage;  an  arm 
G'"  on  said  rock -shaft;  a  wheel  or  disk  N 
on  said  driving-shaft,  having  a  cam-shaped  130) 
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flange  n  thereon  adapted  to  engage  said  arm 

G"'    to  throw    said    rock-shaft  forwardly; 
driving  connections  for  said  carriage  to  said 
driving-shaft ,  adapted  to  he  thrown  into  and 

5  out  of  engaging  position  by  said  rock-shaft; 
a  spring-arm  on  said  rock-shaft;  a  disk  M  on 
said  driving-shaft,  having  a  notch  m  therein 
to  allow  said  spring-arm  G"  to  pass  there- 

through, and  a  lug  /»'  adapted  to  engage  said 
10  arm  G",  whereby  said  rock-shaft  is  thrown 

rearwardlv :  connections  from  said  rock-shaft 
to  said  reproducer,  whereby  said  reproducer 
is  thrown  into  and  out  of  contact  with  the 

record-rolls  upon  the  actuation  of  said  rock- 
15  shaft;  means  for  advancing  said  magazine- 

wheel  with  a  step-by-step  movement;  con- 
nections from  said  means  to  said  carriage 

whereby  said  carriage  is  returned  to  its  ini- 
tial  position;   connections  from  said  rock- 

20  shaft  to  said  locking-dog  whereby  said  lock- 
ing-dog is  held  out  of  engagement  when  said 

rock-shaft  is  in  its  rearward  position;  a  con- 
trolling-lever for  the  motor;  connections 

from  said  rock-shaft  to  said  motor-control- 

25  ling  lever;  and  a  stop  for  said  motor-con- 
trolling lever  adapted  to  be  throwm  into  and 

out  of  engaging  position  by  the  reciproca- 
tion of  said  carriage,  all  coacting  for  the  pur- 
pose specified.   . 

30  19.  In  a  magazine-phonograph,  the  combi- 
nation of  a  record-roll;  means  for  revolving 

the  same;  a  carriage  adapted  to  reciprocate 
parallel  with  said  record-roll;  a  phonograph- 
reproducer  pivotally  supported  on  said  car- 

35  riage;  a  motor;  a  screw-thread ed  driving- 
shaft  having  a  suitable  driving  connection  to 

said  motor ;  a  rock-shaft  carried  by  said  car- 

riage; an  arm  G'"  on  said  rock-shaft;  a  wheel 
or  disk  N  on  said  driving-shaft  having  a  cam- 

40  shaped  flange  n  thereon  adapted  to  engage 
said  arm  G'"  to  throw  said  rock-shaft  for- 

wardly; a  driving-arm  G'  adapted  to  engage 
said  driving-shaft  when  said  rock-shaft  is  in 

its  forward  position ;  a  spring-arm  G"  on  said 
45  rock-shaft;  a  disk  M  on  said  driving-shaft, 

having  a  notch  m  therein  to  allow  said  spring- 

arm  G"  to  pass  therethrough,  and  a  lug  m' 
adapted  to  engage  said  arm  G",  whereby  said 
rock-shaft  is  thrown  rearwardly;  connections 

50  from  said  reproducer  to  said  rock  -  shaft, 
whereby  said  reproducer  is  thrown  into  and 

out  of  contact  writh  the  record-roll  upon  the 
actuation  of  said  rock-shaft;  and  connections 
from  said  rock-shaft  to  said  motor,  for  the 

55  purpose  specified. 
20.  In  a  magazine-phonograph,  the  combi- 

nation of  a  record-roll;  means  for  revolving 
the  same;  a  carriage  adapted  to  reciprocate 
parallel  with  said  record-roll;  a  phonograph- 

60  reproducer  pivotally  supported  on  said  car- 
riage: a  motor;  a  screw  -threaded  driving- 

shaft  having  a  suitable  driving  connection  to 
said  motor ;  a  rock-shaft  carried  by  said  car- 

riage; an  arm  G'"  on  said  rock-shaft;  a  wheel 
65  or  disk  N  on  said  driving-shaft  having  a  cam- 

shaped  flange  n  thereon  adapted  to  engage 
said  arm  G'"  to  tlirow  said  rock-shaft  for- 

wardly; driving  connections  for  said  carriage 
to  said  driving-shaft  adapted  to  be  thrown 
into  and  out  of  engaging  position  by  said  70 

rock-shaft;  a  spring-arm  G"  on  said  rock- 
shaft;  a  disk  M  on  said  driving-shaft,  having 
a  notch  m  therein  to  allow  said  spring-arm 

G"  to  pass  therethrough,  and  a  lug  m'  adapt- 
ed to  engage  said  arm  G",  whereby  said  rock-  75 

shaft  is  thrown  rearward  ly;  connections  from 

said  reproducer  to  said  rock-shaft,  whereby 
said  reproducer  is  thrown  into  and  out  of  con- 

tact with  the  record-roll  upon  the  actuation 
of  said  rock-shaft;  and  connections  from  said  80 
rock-shaft  to  said  motor,  for  the  purpose 

specified. 
21.  In  a  magazine-phonograph,  the  combi- 

nation of  a  record-roll;  means  for  revolving 
the  same;  a  carriage  adapted  to  reciprocate  85 
parallel  with  said  record-roll;  a  phonograph- 
reproducer  pivotally  supported  on  said  car- 

riage; a  motor;  a  screw  -  threaded  driving- 
shaft  having  a  suitable  driving  connection  to 
said  motor;  a  rock-shaft  carried  by  said  car-  90 

riage;  an  arm  G'"  on  said  rock-shaft ;  a  wheel 
or  disk  N  on  said  driving-shaft  having  a  cam- 
shaped  flange  n  thereon  adapted  to  engage 
said  arm  G'"  to  throw  said  rock-shaft  for- 

wardly; a  driving-arm  G'  adapted  to  engage  95 
said  driving  -  shaft  when  said  rock  -  shaft  is 

in  its  forward  position ;  a  spring -arm  G"  on 
said  rock  -  shaft ;  a  disk  M  on  said  driving- 

shaft,  having  a  notch  m  therein  to  allow7  said 
spring-arm  G"  to  pass  therethrough,  and  a  100 
lug  m'  adapted  to  engage  said  arm  G",  where- 

by said  rock-shaft  is  thrown  rearwardlv;  and 
connections  from  said  reproducer  to  said 

rock-shaft,  whereby  said  reproducer  is  thrown 
into  and  out  of  contact  writh  the  record-roll  105 
upon  the  actuation  of  said  rock-shaft,  for  the 

purpose  specified. 
22.  In  a  magazine-phonograph,  the  combi- 

nation of  a  record-roll;  means  for  revolving 
the  same;  a  carriage  adapted  to  reciprocate  no 
parallel  with  said  record-roll ;  a  phonograph- 
reproducer  pivotally  supported  on  said  car- 

riage; a  motor;  a  screw  -  threaded  driving- 
shaft  having  a  suitable  driving  connection  to 

said  motor;  a  rock-shaft  carried  by  said  car-  115 

riage;  an  arm  G'"  on  said  rock-shaft;  a  wheel 
or  disk  N  on  said  driving-shaft  having  a  cam- 
shaped  flange  n  thereon  adapted  to  engage 
said  arm  G'"  to  throw  said  rock-shaft  for- 

wardly; driving  connections  for  said  carriage  120 
to  said  driving-shaft  adapted  to  be  thrown 
into  and  out  of  engaging  position  by  said 

rock-shaft;  a  spring-arm  G"  on  said  rock- 
shaft;  a  disk  M  on  said  driving-shaft,  having 
a  notch  m  therein  to  allow7  said  spring-arm  125 

G"  to  pass  therethrough,  and  a  lugm'  adapt- 
ed to  engage  said  arm  G",  whereby  said  rock- 

shaft  is  thrown  rearwardlv;  and  connections 

from  said  reproducer  to  said  rock  -  shaft, 
whereby  said  reproducer  is  thrown  into  and  130 



816,608 XX 

out  of  contact  with  the  record-roll  upon  the 
actuation  of  said  rock-shaft,  for  the  purpose 
specified . 

23.  In  a  phonograph,  the  combination  of  a 
5  record-roll;  means  for  revolving  the  same;  a 

carriage  adapted  to  reciprocate  parallel  there- 
with ;  a  phonograph-reproducer  pivotally  sup- 

ported on  said  carriage ;  a  rock-shaft  adapted 
to  raise  and  lower  said  reproducer  to  throw  the 

io  same  into  and  out  of  engagement  with  said 
record-roll;  a  screw-threaded  driving-shaft;  a 
driving-arm  on  said  rock-shaft  adapted  to  en- 

gage said  driving-shaft  when  said  rock-shaft  is 
in  its  forward  position ;  a  spring-arm  on  said 

15  rock-shaft;  and  a  disk  on  said  driving-shaft 
having  a  notch  therein  and  having  a  laterally- 
projecting  lug  on  its  outer  face  adapted  to  en- 

gage said  spring-arm  to  actuate  said  rock- 
shaft,  for  the  purpose  specified. 

20  24.  In  a  phonograph,  the  combination  of  a 
record-roll ;  means  for  revolving  the  same ;  a 
carriage  adapted  to  reciprocate  parallel  there- 

with; a  phonograph  -  reproducer  pivotally 
supported   on   said    carriage;  a  rock -shaft 

25  adapted  to  raise  and  lower  said  reproducer  to 
throw  the  same  into  and  out  of  engagement 
with  said  record-roll;  a  screw-threaded  driv- 

ing-shaft; driving  connections  for  said  car- 
riage to  said  driving-shaft;  a  spring-arm  on 

said  rock-shaft;  and  a  disk  on  said  driving- 
shaft  having  a  notch  therein  and  having  a 
laterally -projecting  lug  on  its  outer  face 
adapted  to  engage  said  spring-arm  to  actuate 
said  rock-shaft,  for  the  purpose  specified. 

25.  In  a  phonograph,  the  combination  of  a 
record-roll ;  means  for  revolving  the  same ;  a 
carriage  adapted  to  reciprocate  parallel  there- 

with; a  phonograph  -  reproducer  pivotally 
supported   on   said    carriage;  a   rock -shaft 

40  adapted  to  raise  and  lower  said  reproducer  to 
throw  the  same  into  and  out  of  engagement 
with  said  record-roll ;  a  screw- threaded  driv- 

ing-shaft; a  driving-arm  on  said  rock -shaft 
adapted  to  engage  said  driving-shaft  when 
said  rock-shaft  is  in  its  forward  position ;  an 
arm  on  said  rock-shaft;  and  a  disk  on  said 
driving-shaft  having  a  notch  therein  and 
having  a  laterally-projecting  lug  on  its  outer 
face  adapted  to  engage  said  arm  to  actuate 
said  rock-shaft,  for  the  purpose  specified. 

26.  In  a  phonograph,  the  combination  of  a 
record-roll ;  means  for  revolving  the  same ;  a 
carriage  adapted  to  reciprocate  parallel  there- 

with; a   phonograph  -  reproducer  pivotally 
55  supported  on  said  carriage;  a  rock -shaft 

adapted  to  raise  and  lower  said  reproducer  to 
throw  the  same  into  and  out  of  engagement 
with  said  record -roll;  a  screw  -  threaded 
driving-shaft;  driving  connections  for  said 

60  carriage  to  said  driving -shaft;  an  arm  on 
said  rock-shaft;  and  a  disk  on  said  driving- 
shaft  having  a  notch  therein  and  having  a 
laterally -projecting  lug  on  its  outer  face 
adapted  to  engage  said  arm  to  actuate  said 

65  rock-shaft,  for  the  purpose  specified. 

3° 
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45 
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27.  In  a  phonograph,  the  combination  of  a 
record-roll ;  means  for  revolving  the  same ;  a 
carriage  adapted  to  reciprocate  parallel  there- 

with; a  phonograph  -  reproducer  pivotally 
supported  on  said  carriage;  a  rock -shaft  70 
adapted  to  raise  and  lower  said  reproducer  to 
throw  the  same  into  and  out  of  engagement 
with  said  record -roll;  a  screw  -  threaded 
driving-shaft;  a  driving-arm  on  said  rock- 
shaft  adapted  to  engage  said  driving  -  shaft  75 
when  said  rock-shaft  is  in  its  forward  posi- 

tion ;  a  spring-arm  on  said  rock-shaft ;  and  a 
disk  on  said  driving-shaft  having  a  notch 
therein  adapted  to  engage  said  spring-arm  to 
actuate  said  rock-shaft,  for  the  purpose  speci-  80 
fied. 

28.  In  a  phonograph,  the  combination  of  a 
record-roll ;  means  for  revolving  the  same ;  a 
carriage  adapted  to  reciprocate  parallel  there- 

with; a  phonograph  -  reproducer  pivotally  85 
supported  on  said  carriage;  a  rock -shaft 
adapted  to  raise  and  lower  said  reproducer  to 
throw  the  same  into  and  out  of  engagement 
with  said  record -roll;  a  screw  -  threaded 
driving-shaft;  driving  connections  for  said  90 
carriage  to  said  driving-shaft;  a  spring-arm 
on  said  rock-shaft;  and  a  disk  on  said  driv- 

ing-shaft having  a  notch  therein  adapted  to 
engage  said  spring-arm  to  actuate  said  rock- 
shaft,  for  the  purpose  specified.  95 

29.  In  a  phonograph,  the  combination  of  a 
record-roll ;  means  for  revolving  the  same ;  a 
carriage  adapted  to  reciprocate  parallel  there- 

with ;  a  phonograph  -  reproducer  pivotally 
supported  on  said  carriage;  a  rock -shaft  100 
adapted  to  raise  and  lower  said  reproducer  to 
throw  the  same  into  and  out  of  engagement 
with  said  record-roll;  a  spring-arm  on  said 
rock-shaft;  a  disk  having  a  notch  therein 
and  having  a  laterally-projecting  lug  on  its  105 
outer  face  adapted  to  engage  said  spring-arm 
to  actuate  said  rock-shaft;  and  driving  con- 

nections for  said  disk  or  wheel,  for  the  pur- 

pose specified. 30.  In  a  phonograph,  the  combination  of  a  no 
record-roll ;  means  for  revolving  the  same ;  a 
carriage  adapted  to  reciprocate  parallel  there- 

with ;   a  phonograph  -  reproducer  pivotally 
supported   on   said   carriage;  a   rock -shaft 
adapted  to  raise  and  lower  said  reproducer  to  115 
throw  the  same  into  and  out  of  engagement 
with  said  record-roll;  a  spring-arm  on  said 
rock -shaft;  a  disk  having  a  notch  therein 
adapted  to  engage  said  spring-arm  to  actuate 
said  rock-shaft ;  and  driving  connections  for  120 
said  disk  or  wheel,  for  the  purpose  specified. 

31.  In  a  phonograph,  the  combination  of  a 
record-roll;  means  for  revolving  the  same;  a 
carriage  adapted  to  reciprocate  parallel  there- 

with ;  a  phonograph-reproducer  pi  votalty  sup-  125 
ported  on  said  carriage ;  a  rock-shaft  adapted 
to  raise  and  lower  said  reproducer  to  throw 
the  same  into  and  out  of  engagement  with 
the  record -roll;  a  screw-threaded  driving- 
shaft  ;  a  driving-arm  on  said  rock-shaft  adapt-  1 30 
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cil  to  engage  said  screw -threaded  driving- 
shafl  when  the  rock-shaft  is  in  its  forward  po- 

sition; an  arm  on  said  rock-shaft  having  a 
laterally-projecting  yielding  pin  thereon ;  and 

5  a  disk  or  wheel  on  .said  driving-shaft  having  a 
flange  with  an  inwardly-deflected  end  there- 

on adapted  to  engage  said  pin  on  said  arm  to 
throw  the  same  downwardly  to  bring  the  re- 

producer into  contact  with  the  reeord-roll, 
io  and  the  driving-arm  into  engagement  with 

the  driving-shaft,  for  the  purpose  specified. 
32.  In  a  phonograph,  the  combination  of  a 

record-roll;  means  for  revolving  the  same;  a 
carriage  adapted  to  reciprocate  parallel  there- 

15  with ;  a  phonograph-reproducer  pivo  tally  sup* 
ported  on  said  carriage;  a  rock-shaft  adapted 
to  raise  and  lower  said  reproducer  to  throw 
the  same  into  and  out  of  engagement  with  the 
record-roll;  a  screw-thread ed  driving-shaft;  a 

20  driving-arm  on  said  rock-shaft  adapted  to  en- 
gage said  screw-threaded  driving-shaft  when 

the  rock-shaft  is  in  its  forward  position;  an 
arm  on  said  rock-shaft;  and  a  disk  or  wheel 
on  said  driving-shaft  having  a  flange  with  an 

2  5  inwardly-deflected  end  thereon  adapted  to  en- 
gage said  arm  to  throw  the  same  downwardly 

to  bring  the  reproducer  into  contact  with  the 
record-roll,  and  the  driving-arm  into  engage- 

ment with  the  driving-shaft,  for  the  purpose 
30  specified. 

33.  In  a  phonograph,  the  combination  of  a 
record-roll;  means  for  revolving  the  same;  a 
carriage  adapted  to  reciprocate  parallel  there- 

with; a  phonograph-reproducer   carried   by 
35  said  carriage;  a  rock-shaft  adapted  to  raise 

and  lower  said  reproducer  to  throw  the  same 

into  and  out  of  engagement  with  the  record- 
roll;  an  arm  on  said  rock-shaft  having  a  lat- 

erally-projecting yielding  pin  thereon;  a  disk 
40  or  wheel  having  a  flange  with  an  imvardly- 

deflected  end  thereon  adapted  to  engage  said 

pin  on  said  arm  to  throw  the  same  down- 
Avardly  to  bring  the  reproducer  into  contact 
with  the  record-roll;  and  driving  connections 

45  for  said  disk  or  wheel,  for  the  purpose  speci- 
fied. 

34.  In  a  phonograph,  the  combination  of  a 
record-roll;  means  for  revolving  the  same;  a 
carriage  adapted  to  reciprocate  parallel  there- 

50  with;  a  phonograph-reproducer  carried  by 
said  carriage;  a  rock-shaft  adapted  to  raise 
and  low^er  said  reproducer  to  throw  the  same 
into  and  out  of  engagement  with  the  record- 
roll  ;  an  arm  on  said  rock-shaft ;  a  disk  or  wheel 

55  having  a  flange  with  an  inwardly-deflected 
end  thereon  adapted  to  engage  said  arm  to 
throw  the  same  downwardly  to  bring  the  re- 

producer into  contact  with  the  record-roll; 
and  driving  connections  for  said  disk  or  wheel, 

60  for  the  purpose  specified. 

35.  In  a  magazine-phonograph,  the  combi- 
nation of  a  suitable  frame;  a  motor;  a  maga- 

zine-wheel carrying  mandrels ;  record-rolls  on 
said  mandrels;  driving  connections  for  said 

65  mandrels;  a  carriage  adapted  to  reciprocate 

parallel  with  said  record-rolls;  a  phonograph- 
reproducer  pivotally  supported  on  said  car- 

riage; a  rock-shaft  carried  by  said  carriage 
adapted  to  raise  and  lower  said  reproducer 
to  throw  the  same  into  and  out  of  contact  70 
with  said  record-rolls ;  means  for  actuating 
said  carriage:  means  for  automatically  actu- 

ating said  rock-shaft  at  the  end  of  the  move- 
ment of  said  carriage;  a  locking-dog  for  said 

magazine-wheel;  connections  for  said  locking-  75 
dog  to  said  rock-shaft;  means  for  returning 
said  carriage  to  its  initial  position,  adapted  to 

actuate  said  magazine-wheel  with  a  step-by- 
step  movement;  a  controlling-lever  for  said 
motor;  an  arm  on  said  rock-shaft  adapted  to  80 
engage  said  controlling-lever  when  said  rock- 
shaft  is  in  its  forward  position,  and  to  release 
the  same  when  said  rock-shaft  is  in  its  rear- 

ward position,  thereby  permitting  the  said 
lever  to  drop  and  stop  the  motor;  a  stop  for  85 

said  controlling-lever  consisting  of  a  wheel 
having  long  and  short  arms  thereon,  the  long 
arms  of  which  are  adapted  to  support  the  con- 

trolling-lever when  released  by  said  rock- 
shaft  arm,  said  rock-shaft  arm  being  adapted  90 
to  actuate  said  wheel  for  bringing;  the  long 
arms  into  and  out  of  position  to  engage  said 
motor-controlling  lever,  for  the  purpose  speci- 
fied. 

36.  In  a  magazine-phonograph,  the  combi-  95 
nation  of  a  suitable  frame;  a  motor;  a  mag- 

azine- wheel  carrying  mandrels;  record-rolls 
on  said  mandrels;   driving   connections  for 

said  mandrels;    a  carriage    adapted   to  re- 
ciprocate parallel  wdth  said  record -rolls;  a  100 

phonograph-reproducer  pivotally  supported 
on  said  carriage ;  a  rock  -  shaft  carried  by 
said   carriage   adapted  to  raise    and  lower 
said  reproducer  to  throw  the  same  into  and 
out  of  contact  with  said  record-rolls;  means  105 
for  actuating  said  carriage;  means  for  auto- 

matically actuating  said  rock -shaft  at  the 
end  of  the  movement  of  said  carriage ;  means 
for  returning  said  carriage  to  its  initial  posi- 

tion,   adapted    to    actuate   said   magazine-  no 
wheel  with  a  step-by-step  movement;  a  con- 

trolling-lever for  said  motor;  an  arm  on  said 
rock -shaft  adapted  to  engage  said  control- 

ling-lever when  said  rock-shaft  is  in  its  for- 
ward position,  and  to  release  the  same  when  115 

said  rock-shaft  is  in  its  rearward  position, 
thereby  permitting  the  said  lever  to  drop  and 

stop  the  motor;  a  stop  for  said  controlling- 
lever  consisting  of  a  wheel  having  long  and 
short  arms  thereon,  the  long  arms  of  which  120 
are  adapted  to  support  the  controlling-lever 
wdien  released  by  said  rock-shaft  arm,  said 
rock-shaft  arm  being  adapted  to  actuate  said 
wheel  for  bringing  the  long  arms  into  and  out 
of  position  to  engage  said  motor-controlling  125 
lever,  for  the  purpose  specified. 

37.  In  a  magazine-phonograph,  the  combi- 
nation of  a  suitable  frame;  a  motor;  a  mag- 

azine-wheel carrying  mandrels;  record-rolls 
on  said  mandrels;  driving  connections  for  130 
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said  mandrels;  a  carriage  adapted  to  recipro- 
cate parallel  with  said  record-rolls;  a  phono- 

graph -  reproducer  pivotally  supported  on 
said  carriage;  a  rock-shaft  carried  by  said 

5  carriage  adapted  to  raise  and  lower  said  re- 
producer to  throw  the  same  into  and  out  of 

contact  with  said  record-rolls;  means  for  ac- 
tuating said  carriage;  means  for  automatic- 

ally actuating  said  rock-shaft  at  the  end  of 
the  movement  of  said  carriage ;  means  for  re- 

turning said  carriage  to  its  initial  position, 
adapted  to  actuate  said  magazine- wheel  with 
a  step-by-step  movement ;  a  controlling-lever 
for  said  motor ;  connections  from  said  rock- 

15  shaft  to  said  controlling-lever;  and  a  stop  for 
said  motor-controlling  lever  adapted  to  be 
thrown  into  and  out  of  engaging  position  by 
the  reciprocation  of  said  carriage,  for  the  pur- 

pose specified. 
20  38.  In  a  magazine-phonograph,  the  combi- 

nation of  a  suitable  frame ;  a  motor;  a  mag- 
azine-wheel carrying  mandrels;  record-rolls 

on  said  mandrels;  driving  connections  for 
said  mandrels ;  a  carriage  adapted  to  recipro- 

25  cate  parallel  with  said  record-rolls;  a  phono- 
graph -  reproducer  pivotally  supported  on 

said  carriage;  a  rock -shaft  carried  by  said 
carriage  adapted  to  raise  and  lower  said  re- 

producer to  throw  the  same  into  and  out  of 
30  contact  with  said  record-rolls;  means  for  ac- 

tuating said  carriage;  means  for  automat- 
ically actuating  said  rock-shaft  at  the  end  of 

the  movement  of  said  carriage ;  means  for  re- 
turning said  carriage  to  its  initial  position, 

35  adapted  to  actuate  said  magazine-wheel  with 
a  step-by-step  movement ;  a  controlling-lever 
for  said  motor;  connections  from  said  rock- 
shaft  to  said  controlling-lever ;  and  a  stop  for 
said  motor-controlling  lever  adapted  to  be 

40  thrown  into  and  out  of  engaging  position  by 
the  reciprocation  of  said  carriage,  for  the  pur- 

pose specified. 
39.  In  a  magazine-phonograph,  the  combi- 

nation of  a  suitable  frame;  a  motor;  a  rec- 
45  ord-roll  magazine ;  record-rolls  carried  there- 

by; a  carriage  adapted  to  reciprocate  paral- 
lel with  said  record-rolls ;  means  for  actuating 

said  carriage ;  a  controlling-lever  for  said  mo- 
tor; connections  from  said  carriage  to  said 

50  lever,  adapted  to  be  released  at  the  end  of  the 
movement  of  said  carriage  to  stop  the  motor ; 
and  a  stop  for  said  controlling-lever,  adapted 
to  be  thrown  into  and  out  of  engaging  posi- 

tion by  the  reciprocation  of  said  carriage,  for 
55  the  purpose  specified. 

40.  In  a  magazine-phonograph,  the  combi- 
nation of  a  casing;  a  door  therefor;  a  maga- 

zine-wheel; mandrel-shafts  having  record- 
rolls  thereon  carried  by  said  wheel ;  wheels  on 

60  said  mandrel-shafts ;  a  driving-wheel  for  said 
mandrel-shaft  wheels;  an  adjustable  support 
therefor;  a  carriage  adapted  to  reciprocate 
parallel  with  said  record-rolls ;  a  phonograph- 
reproducer  pivotally  supported  on  said  car- 65 
nage a  rock-shaft  carried  by  said  carriage, 

adapted  to  raise  and  lower  said  reproducer  to 
throw  the  same  into  and  out  of  contact  with 

said  record-rolls;  means  for  actuating  said 
carriage;  means  for  automatically  actuating 
said  rock-shaft  at  the  end  of  the  movement  70 
of  said  carriage ;  a  locking-dog  for  said  maga- 

zine-wheel; connections  for  said  locking-dog 
to  said  rock-shaft;  means  for  returning  said 
carriage  to  its  initial  position,  adapted  to  ac- 

tuate said  magazine- wheel  with  a  step-by-  75 
step  movement ;  connections  from  said  rock- 
shaft  to  said  adjustable  support  for  the  driv- 

ing -  wheel  for  the  mandrel  -  shaft  wheels, 
whereby  said  driving -shaft  is  thrown  into 
and  out  of  position  to  engage  said  mandrel-  80 
shaft  wheels;  connections  from  said  rock- 
shaft  to  the  motor;  a  pivotally  -  supported 
shaft  T  having  a  friction-wheel  T"  and  a 
laterally-projecting  arm  t'  thereon;  a  pivot- 

ally-supported  link  U'  on  the  inner  end  of  85 
said  shaft  T;  a  spring  adapted  to  hold  said 
link  in  frictional  contact  with  the  face  of 

said  wheel  T" ;  a  crank-shaft  W  adapted  to 
engage  the  arm  V  of  said  shaft  T,.  carried  by 
the  door  of  said  casing ;  and  a  spring  for  hold-  90 
ing  said  friction-wheel  T"  normally  out  of  en- 

gagement with  said  magazine- wheel,  all  co- 
acting  for  the  purpose  specified. 

41.  In  a  magazine-phonograph,  the  combi- 
nation of  a  casing;  a  door  therefor;  a  mag-  95 

azine-wheel;  mandrel-shafts  having  record- 
rolls  thereon  carried  by  said  wheels;  wheels 
on  said  mandrel-shafts;  a  driving-wheel  for 
said  mandrel  -  shaft  wheels;  an  adjustable 
support  therefor;  a  carriage  adapted  to  recip-  100 
rocate  parallel  with  said  record-rolls;  a  pho- 

nograph-reproducer pivotally  supported  on 
said  carriage;  a  rock-shaft  carried  by  said 
carriage,  adapted  to  raise  and  lower  said  re- 

producer to  throw  the  same  into  and  out  of  105 
contact  with  said  record-rolls ;  means  for  ac- 

tuating said  carriage;  means  for  automatic- 
ally actuating  said  rock-shaft  at  the  end  of 

the  movement  of  said  carriage;  means  for 
returning  said  carriage  to  its  initial  position, 
adapted  to  actuate  said  magazine-wheel  with 
a  step-by-step  movement;  connections  from 
said  rock  -  shaft  to  said  adjustable  support 
for  the  driving-wheel  for  the  mandrel-shaft 
wheels,  whereby  said  driving-shaft  is  thrown 
into  and  out  of  position  to  engage  said  man- 

drel -  shaft  wheels ;  connections  from  said 
rock -shaft  to  the  motor;  a  pivotally -sup- 

ported shaft  T  having  a  friction  -  wheel  T" 
and  a  laterally-projecting  arm  t'  thereon;  a  120 
pivotally-supported  link  U'  on  the  inner  end of  said  shaft  T ;  a  spring  adapted  to  hold  said 
link  in  frictional  contact  with  the  face  of  said 

wheel  T";  a  crank-shaft  W  adapted  to  en- 
gage the  arm  t'  of  said  shaft  T,  carried  by  the  125 

door  of  said  casing ;  and  a  spring  for  holding 

said  friction-wheel  T"  normally  out  of  en- 
gagement with  said  magazine-wheel,  all  co- 

acting  for  the  purpose  specified. 
42.  In  a  magazine-phonograph,  the  comb i-  130 

no 

1  n 
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nation  of  a  casing;  a  door  therefor;  a  maga- 
zine-wheel; mandrel -shafts  having  record- 

rolls  thereon  carried  by  said  wheel:  a  carriage 

adapted  to  reciprocate  parallel  with  said  rec- 
5  ord-rolls;  a  phonograph-reproducer  pivotally 

supported  on  said  carriage;  a  rock-shaft  car- 
ried by  said  carriage,  adapted  to  raise  and 

lower  said  reproducer  to  throw  the  same  into 
and  out  of  contact  with  said  record  -  rolls; 

io  means  for  actuating  said  carriage;  means  for 
automatically  actuating  said  rock  -  shaft  at 
the  end  of  the  movement  of  said  carriage;  a 

locking-dog  for  said  magazine-wheel;  con- 
nections for  said  locking-dog  to  said  rock- 

15  shaft;  means  for  returning  said  carriage  to 
its  initial  position,  adapted  to  actuate  said 

magazine-wheel  with  a  step-by-step  move- 
ment; connections  from  said  rock-shaft  to 

the  motor;   a  pivotally  -  supported  shaft  T 

20  having  a  friction- wheel  T"  and  a  laterally- 
projecting  arm  t'  thereon;  a  pivotally-sup- 

ported link  U'  on  the  inner  end  of  said  shaft 
T ;  a  spring  adapted  to  hold  said  link  in  fric- 

tional  contact  jwith  the  face  of  said  wheel  T" ; 
25  a  crank-shaft  W  adapted  to  engage  the  arm 

t'  of  said  shaft  T  carried  by  the  door  of  said 
casing ;  and  a  spring  for  holding  said  friction- 
wheel  T"  normally  out  of  engagement  with 
said  magazine-wheel,  all  coacting  for  the  pur- 

30  pose  specified. 
43.  In  a  magazine-phonograph,  the  combi- 

nation of  a  casing;  a  door  therefor;  a  maga- 
zine-wheel ;  mandrel  -  shafts  having  record- 

rolls  thereon  carried  by  said  wheel ;  wheels  on 

35  said  mandrel-shafts;  a  driving-wheel  for  said 
mandrel-shaft  wheels;  an  adjustable  support 
therefor;  a  carriage  adapted  to  reciprocate 
parallel  with  said  record-rolls;  a  phonograph- 
reproducer  pivotally  supported  on  said  car- 

40  riage;  a  rock-shaft  carried  by  said  carriage, 
adapted  to  raise  and  lower  said  reproducer  to 
throw  the  same  into  and  out  of  contact  with 

said  record-rolls ;  means  for  actuating  said  car- 
riage; means  for  automatically  actuating  said 

45  rock-shaft  at  the  end  of  the  movement  or  said 
carriage;  a  locking  -  dog  for  said  magazine- 
wheel  ;  connections  for  said  locking-dog  to  said 
rock-shaft;  means  for  returning  said  carriage 
to  its  initial  position,  adapted  to  actuate  said 

50  magazine -wheel  with  a  step-by-step  move- 
ment; connections  from  said  rock-shaft  to 

said  adjustable  support  for  the  driving-wheel 
for  the  mandrel-shaft  wheels,  whereby  said 
driving-wheel  is  thrown  into  and  out  of  posi- 

55  tion  to  engage  said  mandrel-shaft  wheels;  a 
pivotally-supported  shaft  T  having  a  friction- 
wheel  T"  and  a  laterally-projecting  arm  t' 
thereon;  a  pivotally-supported  link  U'  on  the 
inner  end  of  said  shaft  T;  a  spring  adapted  to 

60  hold  said  link  in  frictional  contact  with  the 

face  of  said  wheel  T" ;  a  crank-shaft  W  adapt- 
ed to  engage  the  arm  t'  of  said  shaft  T,  car- 

ried by  the  door  of  said  casing;  and  a  spring 

for  holding  said  friction- wheel  T"  normally 

out  of  engagement  with  said  magazine-wheel,  65 
all  coacting  for  the  purpose  specified. 

44.  In  a  magazine-phonograph,  the  combi- 
nation of  a  casing;  a  door  therefor;  a  maga- 

zine-wheel; mandrel  -  shafts  having  record- 
rolls  thereon  carried  by  said  wheels;  wheels  70 
on  said  mandrel-shafts;  a  driving-wheel  for 
said  mandrel  -  shaft  wheels;  an  adjustable 
support  therefor;  a  carriage  adapted  to  re- 

ciprocate parallel  with  said  record-rolls;  a 
phonograph-reproducer  pivotally  supported  75 
on  said  carriage ;  a  rock-shaft  carried  by  said 
carriage,  adapted  to  raise  and  lower  said  re- 

producer to  throw  the  same  into  and  out  of 
contact  with  said  record-rolls;  means  for  ac- 

tuating said  carriage ;  means  for  automatic-  80 
ally  actuating  said  rock-shaft  at  the  end  of 
the  movement  of  said  carriage;  means  for 
returning  said  carriage  to  its  initial  position, 

adapted  to  actuate  said  magazine-wheel  with 
a  step-by-step  movement;  connections  from  85 
said  rock -shaft  to  said  adjustable  support 
for  the  driving-wheel  for  the  mandrel -shaft 
wheels,  whereby  said  driving-shaft  is  thrown 
into  and  out  of  position  to  engage  said  man- 

drel -  shaft  wheels ;   a   pivotally  -  supported  90 

shaft  T  having  a  friction-wheel  T"  and  a  lat- 
erally-projecting arm  t'  thereon;  a  pivotally- 

supported  link  U'  on  the  inner  end  of  said 
shaft  T;  a  spring  adapted  to  hold  said  link 
in  frictional  contact  with  the  face  of  said  95 

wheel  T";  a  crank-shaft  W  adapted  to  en- 
gage the  arm  t'  of  said  shaft  T,  carried  by  the 

door  of  said  casing ;  and  a  spring  for  holding 

said  friction- wheel  T"  normally  out  of  engage- 
ment with  said  magazine-wheel,  all  coacting  100 

for  the  purpose  specified. 
45.  In  a  magazine-phonograph,  the  combi- 

nation of  a  casing;  a  door  therefor;  a  maga- 
zine-wheel; mandrel  -  shafts  having  record- 

rolls  thereon  carried  by  said  wheel;  a  carriage  105 
adapted  to  reciprocate  parallel  with  said 
record-rolls;  a  phonograph -reproducer  piv- 

otally supported  on  said  carriage ;  a  rock-shaft 
carried  by  said  carriage,  adapted  to  raise  and 
lower  said  reproducer  to  throw  the  same  into  no 
and  out  of  contact  with  said  record -rolls; 
means  for  actuating  said  carriage;  means  for 

automatically  actuating  said  rock-shaft  at 
the  end  of  the  movement  of  said  carriage ;  a 

locking-dog  for  said  magazine-wheel ;  coimec-  1 1 5 
tions  for  said  locking-dog  to  said  rock-shaft; 
means  for  returning  said  carriage  to  its  ini- 

tial position,  adapted  to  actuate  said  maga- 
zine-wheel with  a  step-by-step  movement ;  a 

pivotally-supported  shaft  T  having  a  friction-  1 20 
wheel  T"  and  a  laterally-projecting  arm  V 
thereon;  a  pivotally-supported  link  U'  on the  inner  end  of  said  shaft  T ;  a  spring  adapted 
to  hold  said  link  in  frictional  contact  with  the 

face  of   said  wheel  T";   a    crank -shaft   W  125 
adapted  to  engage  the  arm  t'  of  said  shaft  T, 
carried  by  the  door  of  said  casing;  and  a 

spring  for  holding  said  friction-wheel  T"  nor- 
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mally  out  of  engagement  with  said  magazine- 
wheel,  all  coacting  for  the  purpose  specified. 

46.  In  a  magazine-phonograph,  the  combi- 
nation of  a  casing;  a  door  therefor;  a  maga- 

zine-wheel; mandrel  -  shafts  having  record- 
rolls  thereon  carried  by  said  wheel;  wheels 

on  said  mandrel-shafts;  a  driving-wheel  for 
said  mandrel  -  shaft  wheels;  an  adjustable 
support  therefor;  a  carriage  adapted  to  re- 

ciprocate parallel  with  said  record-rolls;  a 
phonograph-reproducer  pivotally  supported 
in  said  carriage ;  a  rock  -  shaft  carried  by 
said  carriage,  adapted  to  raise  and  lower 
said  reproducer  to  throw  the  same  into  and 
out  of  contact  with  said  record-rolls;  means 
for  actuating  said  carriage ;  means  for  auto- 

matically actuating  said  rock- shaft  at  the 
end  of  the  movement  of  said  carriage;  a 
locking-dog  for  said  magazine-wheel ;  connec- 

tions for  said  locking-dog  to  said  rock-shaft; 
connections  from  said  rock-shaft  to  said  ad- 

justable support  for  the  driving-wheel  of  the 
mandrel-shaft  wheels,  whereby  said  driving- 
shaft  is  thrown  into  and  out  of  position  to  en- 

gage said  mandrel-shaft  wheels ;  connections 
from  said  rock-shaft  to  the  motor;  a  pivot- 
ally-supported  shaft  T  having  a  friction- 
wheel  T"  and  a  laterally-projecting  arm  f 
thereon;  a  pivotally  -  supported  link  U'  on 
the  inner  end  of  said  shaft  T ;  a  spring  adapted 
to  hold  said  link  in  frictional  contact  with  the 

face  of  said  wheel  T" ;  a  crank  -  shaft  W 
adapted  to  engage  the  arm  t'  of  said  shaft  T, 
carried  by  the  door  of  said  casing;  and  a 

spring  for  holding  said  friction- wheel  T"  nor- 
mally out  of  engagement  with  said  magazine- 

wheel,  all  coacting  for  the  purpose  specified. 
47.  In  a  magazine-phonograph,  the  combi- 

nation of  a  casing;  a  door  therefor;  a  maga- 
zine-wheel; mandrel  -  shafts  having  record- 

rolls  thereon  carried  by  said  wheel;  wheels 
on  said  mandrel-shaft;  a  driving-wheel  for 
said  mandrel  -  shaft  wheels ;  an  adjustable 
support  therefor;  a  carriage  adapted  to  re- 

ciprocate parallel  with  said  record-rolls;  a 
phonograph-reproducer  pivotally  supported 
on  said  carriage ;  a  rock-shaft  carried  by  said 
carriage,  adapted  to  raise  and  lower  said  re- 

producer to  throw  the  same  into  and  out  of 
contact  with  said  record-rolls ;  means  for  ac- 

tuating said  carriage;  means  for  automatic- 
ally actuating  said  rock  -  shaft  at  the  end  of 

the  movement  of  said  carriage;  connections 

from  said  rock-shaft  to  said  adjustable  sup- 
port for  the  driving-wheel  for  the  mandrel- 

shaft  wheels,  whereby  said  driving-shaft  is 
thrown  into  and  out  of  position  to  engage 
said  mandrel-shaft  wheels ;  connections  from 
said  rock-shaft  to  the  motor;  a  pivotally-sup- 
ported  shaft  T  having  a  friction-wheel  T"  and 
a  laterally-projecting  arm  t'  thereon;  a  piv- 
otally-supported  link  U'  on  the  inner  end  of 
said  shaft  T;  a  spring  adapted  to  hold  said 
link  in  frictional  contact  with  the  face  of  said 

65  wheel  T";  a  crank-shaft  W  adapted  to  en- 
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gage  the  arm  t'  of  said  shaft  T,  carried  by  the door  of  said  casing ;  and  a  spring  for  holding 
said  friction-wheel  T"  normally  out  of  engage- 

ment with  said  magazine-wheel,  all  coacting 
for  the  purpose  specified. 

48.  In  a  magazine-phonograph,  the  combi- 
nation of  a  casing;  a  door  therefor;  a  maga- 

zine-wheel; mandrel  -  shafts  having  record- 
rolls  thereon  carried  by  said  wheel;  a  car- 

riage adapted  to  reciprocate  parallel  with 
said  record-rolls;  a  phonograpii-reproducer 
pivotally  supported  on  said  carriage;  a  rock- 
shaft  carried  by  said  carriage,  adapted  to 
raise  and  lower  said  reproducer  to  throw  the 
same  into  and  out  of  contact  with  said  record- 
rolls;  means  for  actuating  said  carriage; 
means  for  automatically  actuating  said  rock- 
shaft  at  the  end  of  the  movement  of  said  car- 

riage; a  locking-dog  for  said  magazine- wheel; 
connections  for  said  locking-dog  to  said  rock- 
shaft  ;  connections  from  said  rock-shaft  to  the 
motor;  a  pivotally-supported  shaft  T  having 
a  friction-wheel  T"  and  a  laterally-projecting 
arm  t'  thereon;  a  pivotally-supported  link  U' 
on  the  inner  end  of  said  shaft  T;  a  spring 
adapted  to  hold  said  link  in  frictional  con- 

tact with  the  face  of  said  wheel  T";  a  crank- 
shaft W  adapted  to  engage  the  arm  t'  of  said 

shaft  T,  carried  b}T  the  door  of  said  casing; 
and  a  spring  for  holding  said  friction-wheel 
T"  normally  out  of  engagement  with  said 
magazine- wheel,  all  coacting  for  the  purpose 

specified. 
49.  In  a  magazine-phonograph,  the  combi- 

nation of  a  casing;  a  door  therefor ;  a  maga-  100 
zine- wheel ;  mandrel  -  shafts  having  record- 
rolls  thereon  carried  by  said  wheel;  wheels  on 
said  mandrel-shafts;  a  driving-wheel  for  said 
mandrel-shaft  wheels;  an  adjustable  support 
therefor;  a  carriage  adapted  to  reciprocate  105 
parallel  with  said  record-rolls ;  a  phonograph- 
reproducer  pivotally  supported  on  said  car- 

riage; a  rock-shaft  carried  hj  said  carriage, 
adapted  to  raise  and  lower  said  reproducer  to 
throw  the  same  into  and  out  of  contact  with  no 

said  record-rolls;  means  for  actuating  said 
carriage;  means  for  automatically  actuating 
said  rock-shaft  at  the  end  of  the  movement  of 

said  carriage;  a  locking-dog  for  said  maga- 
zine-wheel; connections  for  said  locking-dog 

to  said  rock  -  shaft ;  connections  from  said 
rock-shaft  to  said  adjustable  support  for  the 
driving-wheel  for  the  mandrel-shaft  wheels, 
whereby  said  driving-wheel  is  thrown  into 
and  out  of  position  to  engage  said  mandrel- 
shaft  wheels;  a  pivotally-supported  shaft  T 

having  a  friction- wheel  T"  and  a  laterally- 
projecting  arm  t'  thereon;  a  pivotally-sup- 

ported link  on  the  inner  end  of  said  shaft  T;  a 
spring  adapted  to  hold  said  link  in  frictional 
contact  with  the  face  of  said  wheel  T";  a 
crank-shaft  W  adapted  to  engage  said  arm  if 
of  said  shaft  T,  carried  by  the  door  of  said 

casing;  and  a  spring  for  holding  said  friction- 
wheel  T"  normally  out  of  engagement  with  130 

115 

120 
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said  magazine-wheel,  all  coacting  for  the  pur- 
pose specified. 

50.  In  a  magazine-phonograph,  the  combi- 
nation of  acasing;  a  door  therefor;  a  maga- 

5  zine-wheel;  mandrel  -  shafts  having  record- 
rolls  thereon  carried  by  said  w  heel ;  wheels  on 
said  mandrel-shafts;  a  driving-wheel  for  said 
mandrel-shaft  wheels;  an  adjustable  support 
therefor;  a  carriage  adapted  to  reciprocate 

io  parallel  with  said  record-rolls;  a  phonograph- 

reproducer  pivotally  supported  on  said  car- 
riage; a  rock-shaft  carried  by  said  carriage, 

adapted  to  raise  and  lower  said  reproducer  to 
throw  the  same  into  and  out  of  contact  with 

15  said  record-rolls;  means  for  actuating  said 
carriage;  means  for  automatically  actuating 
said  rock-shaft  at  the  end  of  the  movement 

of  said  carriage;  connections  from  said  rock- 
shaft  to  said  adjustable  support  for  the  driv- 

20  ing-wheel  for  the  said  mandrel-shaft  wheels, 
whereby  said  driving  -  shaft  is  thrown  into 
and  out  of  position  to  engage  said  mandrel- 
shaft  wheels;  a  pivotally-supported  shaft  T 

having  a  friction-wheel  T"  and  a  laterally- 
25  projecting  arm  t'  thereon;  a  pivotally-sup- 

ported link  U'  on  the  inner  end  of  said  shaft 
T;  a  spring  adapted  to  hold  said  link  in  fric- 
tional  contact  with  the  face  of  said  wheel  T"; 
a  crank-shaft  W  adapted  to  engage  the  arm  t' 

30  of  said  shaft  T,  carried  by  the  door  of  said 
casing;  and  a  spring  for  holding  said  friction- 

wheel  T"  normally  out  of  engagement  with 
said  magazine-wheel,  all  coacting  for  the  pur- 

pose specified. 
35  51 .  In  a  magazine-phonograph,  the  combi- 

nation of  a  casing;  a  door  therefor;  a  maga- 
zine-wheel; mandrel- shafts  having  record- 

rolls  thereon  carried  by  said  wheel ;  a  carriage 

adapted  to  reciprocate  parallel  with  said  rec- 
40  ord-rolls;  a  phonograph-reproducer  pivotally 

supported  on  said  carriage ;  a  rock-shaft  car- 
ried by  said  carriage,  adapted  to  raise  and 

lower  said  reproducer  to  throw  the  same  into 
and  out  of  contact  with  said  record -rolls; 

45  means  for  actuating  said  carriage;  means  for 

automaticalhT  actuating  said  rock -shaft  at 
the  end  of  the  movement  of  said  carriage;  a 

locking-dog  for  said  magazine-wheel;  con- 
nections for  said  locking-dog  to  said  rock- 

50  shaft;  a  pivot ally-supported  shaft  T  having 
a  friction- wheel  T"  and  a  laterally-projecting 
arm  t'  thereon;  a  pivotally-supported  link  U' 
on  the  inner  end  of  said  shaft  T;  a  spring- 
adapted  to  hold  said  link  in  factional  con- 

55  tact  with  the  face  of  said  wheel  T";  a  crank- 
shaft W  adapted  to  engage  the  arm  /'  of  said 

shaft  T  carried  by  the  door  of  said  casing: 

and  a  spring  for  holding  said  friction-wheel 

T"   normally  out   of  engagement   with  said 
magazine-wheel,  all  coacting  for  the  purpose  60 

specified. 
.")'.!.  In  a  magazine-phonograph,  the  combi- 

nation of  a  casing;  a  door  therefor:  a  maga- 
zine-wheel; a  pivotally-supported  shaft  hav- 

ing a  fricl  ion-wheel  and  a  laterally-projecting  65 
arm  thereon;  a  pivotally-supported  link  on 
said  shaft  :  a  spring  adapted  to  hold  said  link 
in  frictional  contact  with  the  face  of  said 
wheel;  and  a  crank  adapted  to  engage  the 
arm  on  said  shaft  carried  by  the  door  of  said  70 
casing,  for  the  purpose  specified. 

53.  In  a  magazine-phonograph,  the  combi- 
nation of  a  casing;  a  door  therefor;  a  maga- 

zine-wheel; a  pivotally-supported  shaft  hav- 
ing a  friction-wheel  and  a  laterally-projecting  75 

arm  thereon;  a  pivotally-supported  link  on 
said  shaft ;  and  a  crank  adapted  to  engage  the 
arm  on  said  shaft  carried  by  the  door  of  said 
casing,  for  the  purpose  specified. 

54.  In  a  magazine-phonograph,  the  combi-  80 
nation  of  a  casing;  a  magazine- wheel ;  a  piv- 

otally -  supported  shaft  having  a  friction- 
wheel  thereon  and  a  laterally-projecting  arm 
thereon;  a  pivotally-supported  link  on  said 
shaft:  a  spring  adapteel  to  hold  said  link  in  85 
frictional  contact  with  the  face  of  said  wheel; 
and  a  crank  adapted  to  engage  the  arm  on 
said  shaft,  for  the  purpose  specified. 

55.  In  a  magazine-phonograph,  the  combi- 
nation of  a  casing;  a  magazine- wheel ;  a  piv-  90 

otalry-  supported   shaft    having   a   friction- 
wheel  and  a  laterally-projecting  arm  thereon; 
a  pivot  ally-supported  link  on  said  shaft;  and 
a  crank  adapted  to  engage  the  arm  on  said 
shaft,  for  the  purpose  specified.  95 

56.  In  a  magazine-phonograph,  the  combi- 
nation of  a  magazine- wheel ;  a  pivotally-sup- 

})orted  shaft  having  a  friction-wheel  and  a 
aterally-projecting  arm  thereon;  a  pivotally- 
supported  link  on  said  shaft;  and  a  spring  100 

adapted  to  hold  said  link  in  frictional  con- 
tact with  said  wheel:  for  the  purpose  speci- 

fied. 

57.  In  a  magazine-phonograph,  the  combi- 
nation of  a  magazine-wheel;  a  pivotally-sup-  105 

ported  shaft  having  a  friction-wheel  thereon 
and  a  laterally-projecting  arm  thereon;  and  a 
pivotally-supported  link  on  said  shaft,  for 
the  purpose  specified. 

In  witness  whereof  I  have  hereunto  set  my   1 1  c 

hand  and  seal  in  the  presence  of  two  wit- nesses 
CYRUS  C.  SHIGLEY.   [l.  s.] 

Witnesses: 
Alexander  S.  Palmer, 
T.  H.  Paxton. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Henry  P.  Roberts,  a 

citizen  of  the  United  States,  and  a  resident  of 
the  borough  of  Brooklyn,  New  York  city, 

5  New  York,  (whose  post-office  address  is  No. 
163  Midwood  street,  Brooklyn,  New  York,) 
have  invented  a  new  and  useful  Improve- 

ment in  Sound-Recording  Devices,  which  im- 
provement is  fully  set  forth  in  the  following 

io  specification. 
My  invention  consists  of  a  sound-recording 

device;  and  its  principal  object  is  to  provide 

such  device  or  ''speaker,"  as  it  is  commonly 
called, .  as  will  be  automatically  adjustable 

15  for  recording  upon  blank  cylinders  of  differ- 
ent thicknesses. 

My  invention  consists  in  arranging  the 
parts  so  that  the  diaphragm,  with  its  record- 

ing-stylus, will  be  moved  toward  and  from 
20  the  blank  cylinder  in  a  position  always  paral- 

lel with  itseff  (so  that  the  stylus  will  always 
be  presented  at  the  same  angle)  and  in  cer- 

tain other  details  of  construction  and  ar- 
rangement that  will  be  pointed  out  later. 

25  The  invention  will  best  be  understood  by 
reference  to  the  accompanying  drawings, 
which  illustrate  the  preferred  embodiment 
and  certain  modifications. 

Figure  1  is  a  perspective  of  one  form  of  my 
30  invention.  Fig.  2  is  a  vertical  section  there- 

of, and  Fig.  3  shows  a  modification. 
Referring  to  Figs.  1  and  2,  A  is  the  main 

portion  or  head,  an  inverted  saucer  in  shape, 
having  a  tubular  stem  a,  that  telescopes  in  a 

35  tube  B,  which  latter  is  attached  in  any  con- 
venient manner  to  the  longitudinally-moving 

carriage  on  the  talking-machine.  The  upper 
end  or  this  tube  B  is  adapted  to  carry  the 
speaking-tube  for   dictating    (or    otherwise 

40  making)  the  record.  Upon  the  tube  a  are 

two  lugs  a' ,  which  pass  through  longitudinal 
slots  in  the  side  of  the  tube  B,  and  upon  the 
tube  B  are  corresponding  lugs  V ,  between 

which  and  lugs  a'  are  coiled  springs  inclosing 
45  small  guide-rods  fast  on  one  set  of  lugs  and 

sliding  through  the  other.  By  this  arrange- 
ment the  action  of  the  springs  tends  to  force 

the  main  portion  A  downward  against  the 
blank  cylinder.     Hinged  to  one  side  of  the 

50  portion  A  is  another  plate  C,  which  carries 
the  diaphragm  D,  upon  which  latter  is  the 
recording-stylus  E.  The  plate  C  has  a  small 
central  orifice  communicating  with  the  tube  a  . 

by  means  of  the  usual ' '  thimble  "  for  insuring 
a  practicaUy  air-tight  passage-way  from  the  55 
space  behind  the  diaphragm.  The  construc- 

tion and  arrangement  of  this  thimble  and  its 
adjacent  parts  form  no  part  of  my  invention, 
the  same  being  well  known. 

F  is  a  bridge  secured  to  the  portion  A  and  60 
straddling  the  hinged  portion  C.  This  bridge 
serves  as  a  stop  to  limit  the  play  of  the  dia- 

phragm-plate C.  It  also  serves  to  limit  the 
extent  to  which  the  coil-springs  depress  the 
main  portion  by  means  of  a  tracking  device  65 
or  determining  device  carried,  as  at/,  in  jux- 

taposition to-  the  recording-stylus  E.  This 
device  /  is  preferably  a  small  sapphire  ball, 
like  the  well-known  reproducer. 

G  is  another  bridge  carried  by  the  hinged  70 
plate  C  and  itself  carrying  (adjacent  the 
stylus  E)  a  tracking  device  g,  similar  to  the 
device/.  This  bridge  G  is  shown  as  bent  or 
curved  in  order  to  leave  a  clear  space  for  the 
recording-stylus  E.  -  75 
-  The  function  of  each  of  the  parts  and  the 
operation  of  my  device  as  a  whole  will  now 
be  understood.  When  inserted  in  place 
upon  a  talking-machine  in  connection  with  a 
blank  cylinder,  the  coil-springs  will  force  the  80 
main  portion  and  the  recording  part  down 
upon  the  cylinder  until  the  determining  de- 

vice/rests upon  the  surface  of  the  blank  cyl- 
inder, the  parts  being  so  adjusted  that  the 

recording-stylus  E  will  then  be  embedded  the  85 
proper  distance  into  the  material  of  the  blank 
cylinder.  The  tracking  device  /  thus  serves 
as  a  stop  for  and  bears  the  weight  and  stress 
of  the  main  portion  and  the  coil-springs.  In 
like  manner  the  tracking  device  g  serves  as  a  90 
stop  for  and  bears  the  weight  of  the  hinged 
portion  C,  being  so  adjusted  that  it  permits 
the  recording-stylus  E  to  be  embedded  the 
proper  distance.  There  are  three  sets  of 
movements  thus  taken  into  consideration  in  95 
my  device:  First,  the  appreciable  adjustment 
of  the  device  to  enable  it  to  be  used  with  a 
thick  blank  cylinder  and  again  with  a  thin 
blank  cylinder,  the  difference  in  thickness 
being  sometimes  quite  great.  This  adjust-  100 
ment  is  accomplished  by  the  action  of  the 
coil-springs,  which  telescope  the  portion  A, 
and  in  general  takes  place  only  once  with 
each  cylinder.  Second,  compensation  for  the 
accidental  or  undesirable  eccentricities  of  the  105 
blank  cylinder  itself,  which  in  most  instances 
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cannot  be  observed  by  the  eye,  but  which  (if 
not  otherwise  compensated  for)  would  inter- 

fere with  the  proper  recording  and  the  subse- 
quent reproduction  of  sounds.  These  eccen- 

5  tricities  are  compensated  for  by  the  swing  of 
the  plate  C  upon  its  hinge.  The  third  set  of 
movements  is  that  due  to  the  normal  action 

of  the  sound-waves,  which,  takes  place  through 
the  elasticity  of  the  diaphragm. 

10  I  have  found  by  actual  tests  that  not  only 
is  the  principal  feature  of  my  invention — 
namely,  the  automatic  adjustment  for  cylin- 

ders of  different  thicknesses — of  great  advan- 
tage, but  owing  to  the  sensitiveness  and  deli- 

1 5  cacy  of  my  device  the  records  made  by  it  are 
actually  louder  and  clearer  than  those  made 
by  other  devices. 

The  coiled  springs  (shown  in  Figs.  1  and  2) 
may  be  dispensed  with  and  gravity  relied  on 

20  to  take  their  place,  or  some  other  form  and 
arrangement  of  springs  (or  their  equivalent) 
may  be  employed.  Furthermore,  the  bridge 
G  and  its  tracking  device  g  may  be  dispensed 
with;  but  in  such  case  the  diaphragm-plate 

25  C  and  its  parts  will  be  made  rather  lighter 
than  before. 

In  the  modification  shown  in  Fig.  3  the 
diaphragm-plate  C  is  not  hinged  to  the  tele- 

scoping portion  A',  but  is  free  to  move  bodily 
30  to  and  from  the  latter  parallel  with  itself,  be- 

ing guided  by  three  or  more  guide-rods  c',  fast 
on  plate  C  and  passing  through  portion  A'. 
Delicate  springs  may  be  interposed  between 

the  portion  A'  and  the  hands  of  the  rods  c' ; 
35  but  preferably  such  springs  will  be  dispensed 

with.  In  this  modification  also  the  bridge  G 
may  be  dispensed  with.  Again,  in  the  con- 

struction set  forth  by  Fig.  3  the  two  telescop- 
ing portions  A'  and  B'  may  be  made  in  one, 

40  and  the  bodily  movement  of  the  diaphragm- 
plate  C  is  relied  on  for  both  the  coarser  ad- 

justment for  different  cylinders  and  the  more 
delicate  continuous  adjustment  for  the  ec- 

centricities of  each  cylinder. 
45  I  have  described  my  invention  with  some 

particularity  of  detail,  but  merely  for  the 
sake  of  clearness,  since  I  do  not  limit  myself 
to  the  precise  constructions  and  arrange- 

ments herein  set  forth.     Modifications  may 
50  be  made  therein  and  parts  of  my  invention 

used  to  the  exclusion  of  other  parts  without 
departing  from  the  spirit  of  my  invention. 

Having  thus  described  my  invention,  I 

claim — 
55  1.  In  a  sound-recording  device,  the  combi- 

nation of  a  fixed  portion,  a  portion  telescop- 
ing therein,  a  diaphragm  pivoted  to  said 

telescoping  portion  and  carrying  a  stylus, 
a  tracking  device  carried  by  said  telescoping 

60  portion,  a  second  tracking  device  carried  by 
said  diaphragm,  and  automatic  means  for 
forcing  said  telescoping  portion  downward. 

2.  In  a  sound-recording  device,  the  combi- 
nation with  a  bridge  to  carry  the  thrust  of  the 

aecorder,  of  a  diaphragm  having  bodily  move-  65 
ment  independent  of  said  bridge. 

3.  In  a  sound-recording  device,  the  combi- 
nation of  a  plate,  a  diaphragm  carrying  a 

stylus  and  held  by  said  plate,  two  vertically- 
telescoping  members  constituting  a  vertical  70 
sound  -  conveying  passage,  said  plate  being 
pivoted  upon  the  relatively  movable  mem- 

ber aforesaid. 

4.  In  a  sound-recording  device,  the  combi- 
nation of  a  plate,  a  diaphragm  carrying  a  75 

stylus  and  held  by  said  plate,  two  vertically- 
telescoping  members  constituting  a  vertical 
sound  -  conveying  passage,  said  plate  being 
pivoted  upon  the  relatively  movable  mem- 

ber aforesaid,  and  automatically-operating  80 
mechanism  for  forcing  said  movable  member 
downward. 

5.  In  a  sound-recording  device,  the  combi- 
nation of  a  plate,  a  diaphragm  carrying  a 

stylus  and  held  by  said  plate,  two  vertically-  85 
telescoping  members  constituting  a  vertical 
sound  -  conveying  passage,  said  plate  being 
pivoted  upon  the  relatively  movable  mem- 

ber aforesaid,  and  a  tracking  device  also  car- 
ried by  said  movable  member.  90 

6.  In  a  sound-recording  device,  the  combi- 
nation of  a  plate,  a  diaphragm  carrying  a 

stylus  and  held  by  said  plate,  two  vertically- 
telescoping  members  constituting  a  vertical 
sound  -  conveying  passage,  said  plate  being  95 
pivoted  upon  the  relatively  movable  mem- 

ber aforesaid,  a  tracking  device  also  carried 
by  said  movable  member,  and  automatically- 
operating  means  for  forcing  said  movable 
member  downward.  100 

7.  In  a  sound-recording  device,  the  combi- 
nation of  a  vertically-movable  diaphragm- 

support,  a  plate  hinged  to  said  support  and 

carrying  a  diaphragm  with  its  stylus,  and  au- 
tomatically-operating means  for  moving  said  105 

support  and  diaphragm  downward  for  en- 
gagement with  blank  cylinders  of  different 

thicknesses. 

8.  In  a  sound-recording  device,  the  combi- 
nation of  a  vertically-movable  plate-support,  no 

a  diaphragm  hinged  to  said  support  and  car- 
rying a  diaphragm  with  its  stylus,  and  auto- 

matically-operating means  for  moving  said 
support  and  diaphragm  downward  for  en- 

gagement with  blank  cylinders  of  different  115 
thicknesses. 

9.  In  a  sound-recording  device,  the  combi- 
nation of  a  relatively  stationary  vertical  tube 

adapted  for  engagement  upon  a  movable  car- 
riage of  a  talking  -  machine,  a  second  tube  120 

telescoping  therein  and  terminating  at  its 
lower  end  in  a  flaring  portion,  a  similarly- 
shaped  plate  having  a  central  opening  hinged 
thereto  and  nesting  within  said  flare,  a  dia- 
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phragm  with  its  stylus  carried  by  said  hinged 
plate,  and  automatically-operating  means  for 
forcing  said  diaphragm  downward. 

10.  In  a  sound-recording  device,  the  combi- 
nation of  a  relatively  stationary  vertical  tube 

and  a  tube  telescoping  vertically  therein  to 
form  a  continuous  sound-conveying  passage, 
a  plate  carrying  a  diaphragm  and  stylus  and 
hinged  to  said  movable  tube,  and  spring-ac- 

tuated means  for  automatically  forcing  said 
plate  and  diaphragm  downward. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 

ing witnesses. 
HENRY  P.  ROBERTS. 

Witnesses : 
C.  A.  L.  Massie, 
R.  L.  Scott. 

IO 
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UNITED  STATES  PATENT  OFFICE. 
JOSEPH  GAYNOK,  OF  NEW  YORK,  N.  Y. 

SOUND-BOX. 

No.  816,908. Specification  of  Letters  Patent.  Patented  April  3,  1906. 

Application  filed  October  27,  1906.    Serial  Mo.  284,616. 

To  all  whom  it  may  conc&m: 
Be  it  known  that  I,  Joseph  Gaynor,  a  citi- 

zen of  the  United  States,  residing  at  New 
York  city,  Manhattan,  county  and  State  of 

S  New  York,  have  invented  new  and  useful 
Improvements  in  Sound-Boxes  for  Talking- 
Machines,  of  which  the  following  is  a  specifi- 
cation. 

This   invention   relates   to    an   improved 
io  sound-box  for  talking-machines  of  the  class 

having  disk  -  shaped  records.  With  these 
machines  it  is  necessary  to  frequently  replace 
the  needle  engaging  the  record. 

The  object  of  the  invention  is  to  provide 
15  means  whereby  the  exchange  of  a  new  needle 

for  the  worn  needle  may  be  quickly  effected 
in  a  simple  manner  and  by  a  single  manipu- 
lation. 

In  the  accompanying  drawings,  Figure  1  is 
20  a  front  elevation  of  my  improved  sound-box; 

Fig.  2,  a  side  view  thereof;  Fig.  3,  an  en- 
larged front  view  of  the  needle-operating 

mechanism;  Fig.  4,  a  side  view  of  the  needle- 
holder ;  Fig.  5,  a  plan,  partly  in  section,  there- 

of;  Fig.  6,  a  bottom  view  thereof  with  some  of 
the  parts  omitted;  Fig.  7,  a  detail  of  the  nee- 

dle-feeder; Fig.  8,  an  enlarged  section  thereof 
on  line  8  8,  Fig.  2;  Fig.  9,  a  cross-section 
through  the  magazine  on  line  9  9,  Fig.  1. 

The  letter  a  indicates  the  sound-box  of  a 
talking-machine,  to  which  is  secured  by  a 
plate  a'  the  needle-holder  b.  The  latter  con- 

sists of  a  block  having  a  perforation?)',  which 
extends  from  top  to  bottom  and  is  adapted 

35  for  the  reception  of  a  needle  c.  The  perfora- 
tion V  is  of  elongated  or  oval  form,  as  shown 

in  Fig.  2.  The  needle  c  is  normally  con- 
tained within  the  inner  portion  of  perfora- 

tion V  and  is  supported  upon  a  base-plate  d, 
40  having  a  notch  a'  of  less  diameter  than  the maximum  diameter  of  the  needle.  The 

plate  d  extends  below  the  inner  portion  of 

perforation  b' ,  but  not  below  the  outer  por- 
tion thereof.     By  means  of  plate  d  the  nee- 

45  die  is  normally  suspended  from  the  holder  in 
such  a  manner  that  its  point  projects  below 
the  same  to  engage  the  record.  The  needle 
is  secured  in  position  by  a  clamp-screw  e, 
tapped  into  the  holder  and  bearing  with  its 

50  end  against  the  body  of  the  needle.  Screw  e 

has  a  toothed  head  or  pinion  e' ,  engaged  by  a 
rack/',  integral  with  a  plunger/,  carrying  a 
push-button/2  and  retracted  by  a  spring/3. 
The  plunger  slides  in  guides  b2  of  holder  b, 

55  and  by  advancing  the  plunger  screw  e  will  be 

25 

30 

slackened  to  release  old  needle  c,  while  when 
the  plunger  is  retracted  the  screw  will  be 
tightened  against  a  new  needle. 

To  plunger /is  secured  a  laterally-extend- 
ing resilient  finger  g,  arranged  in  the  path  of  60 

the  tail  h  of  an  ejector  adapted  to  throw  the 
needle  c  laterally  out  of  inner  part  of  open- 

ing b'  and  into  the  outer  part  thereof  as  soon 
as  the  needle  is  released.  The  ejector  is 
composed  of  an  upper  arm  b!  and  a  lower  65 
arm  h2  integral  with  an  upright  connecting- 
spindle  Ji3,  turning  in  holder  b  and  influenced 
by  a  coiled  spring  Ji4.  The  arms  bl  h2  are  ar- 

ranged, respectively,  opposite  the  upper  and 
lower  ends  of  needle  c,  so  that  when  turned  70 
they  will  throw  the  needle  off  support  d  and 

out  of  inner  part  of  opening  b' .  The  move- 
ment of  the  ejector  is  effected  by  the  ad- 
vance of  plunger/,  which  after  slacking  screw 

e  will  by  finger  g  push  against  tail  Ji,  so  that  75 
the  arms  b!  b}  are  swung  against  needle  c. 
As  soon  as  the  finger  g  has  cleared  tail  h  the 
ejector  is  returned  to  its  normal  position  by 

spring  hi. The  plunger/  besides  expelling  the  worn  80 
needle  in  the  manner  described,  also  actuates 
the  means  for  feeding  a  new  needle  and  clamp- 

ing the  same  to  the  holder.     These  means 
consist   of  a   tubular  casing  i,   secured   to 

sound-box  a  by  bracket  %' .    Within  casing  i  85 
turns  a  cylindrical  plug  or  needle-feeder  j, 
having  a  series  of  parallel  and  equally-spaced 
grooves  j',  each  adapted  for  the  reception  of 
one  of  the  needles  c.     The  plug  j  receives  in- 

termittent rotatory  movement  from  plunger  90 
/by  two-arm  lever  Jc,  fulcrumed  to  casing  i  at 
Jc' .     The  forked  lower  arm  of  lever  Jc  grasps 
plunger/ between  a  pair  of  collars/4/5.     To 
the  upper  arm  of  lever  Jc  is  pivoted  a  spring- 
pawl  Jc1,  engaging  a  ratchet-wheel  j2,  fast  on  95 
shaft  j3  of  plug  j.     The  ratchet-wheel  j2  is 
further  engaged  by  a  detent  I,  that  holds  plug 
j  against  backward  rotation. 

The  plug  j  is  charged,  preferably,  from  a 
number  of  magazines  m,  Fig.  8,  opening  100 
through  casing  i,  to  which  they  are  detach- 
ably  secured.  These  magazines  are  arranged 
side  by  side  and  will  be  successively  emptied 
by  the  intermittent  rotation  of  plug  j.  In 
cross-section  each  magazine  m  tapers  to  con-  105 
form  to  the  shape  of  the  needle,  Fig.  9.  At 
its  bottom  casing  i  communicates  with  a 

chute  n,  having  a  curved  or  tapering  side  n' 
and  arranged  vertically  above  the  inner  con- 

tracted portion  of  opening  b' .     The  tapering  no 
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side  n'  of  chute  n  serves  to  right  the  needles  c 
after  the  latter  leave  plug  j,  as  indicated  in 
Fig.  7. 

A  beveled  spring-pawl  o',  extending  across 
5  opening  b' ,  serves  to  prevent  the  needle  from 

falling  out  of  the  inner  part  of  the  opening  be- 
fore it  becomes  engaged  by  screw  e. 

The  operation  of  the  device  will  be  readily 

understood.     A  pressure  on  button  /2  will 

io  cause  plunger /'to  advance  and  to  perform 
during  such  advance  three  successive  opera- 

tions. First,  it  will,  by  rack/'  and  pinion  e', 
turn  screw  e  to  release  the  worn  needle  c, 
which  will  then  remain  suspended  on  support 

1 5  d.  Second,  it  will,  by  finger  g  and  tail  h,  turn 
the  ejector  to  throw  the  released  needle  later- 

ally out  of  inner  part  of  opening  V  and  off 
support  d.  When  this  second  operation  has 
been  performed,  the  ejector  will  be  returned 

20  to  its  normal  position  by  spring  h4.  Third, 

the  plunger/ will  tilt  lever  ~k,  and  thereby  turn plug  j,  so  that  the  lowermost  charged  groove 

j'  becomes  alined  with  chute  n  to  discharge 
its  needle  c  through  the  latter  into  opening  o'. 

25  The  needle  will  thus  fall  through  the  holder 
until  it  becomes  seated  on  support  d.  Upon 
the  release  of  the  plunger  the  latter  is  re- 

tracted by  spring  /3.  During  its  return 
movement  the  plunger  will  by  rack/'  tighten 

30  screw  e  against  the  newly-introduced  needle, 
so  that  the  latter  is  clamped  to  the  holder 
ready  for  use. 

What  I  claim  is — 
1 .  A  sound-box  for  talking-machines  pro- 

35  vided  with  a  needle-holder,  means  for  clamp- 
ing the  needle  to  the  holder,  and  means  for 

displacing  the  needle  laterally  from  within 
the  holder,  substantially  as  specified. 

2.  A  sound-box  for  talking-machines  pro- 
40  vided  with  a  needle-holder  having  an  elon- 

gated opening,  means  for  clamping  the  nee- 
dle to  the  holder,  and  means  for  displacing 

the  needle  laterally  from  within  the  opening, 
substantially  as  specified. 

3.  A  sound-box  for  talking-machines  pro-  45 
vided  with  a  needle-holder  having  an  elon- 

gated opening,  a  screw  for  clamping  the  nee- 
dle to  the  holder,  a  spring-pawl  adapted  to 

extend  across  the  opening,  and  means  for  dis- 
placing the  needle  laterally  from  within  the  50 

opening,  substantially  as  specified. 
4.  A  sound-box  for  talking-machines  pro- 

vided with  a  needle-holder,  a  plunger,  and 
separate  means  operatively  connected  to  the 
plunger  for  clamping  the  needle  to  the  holder  55 
and  for  displacing  the  needle  laterally  from 
within  the  holder,  substantially  as  specified. 

5.  A  sound-box  for  talking-machines  pro- 
vided with  a  needle-holder,  a  plunger,  a  piv- 

oted ejector  having  laterally-extending  arms  60 
adapted  to  engage  the  needle,  and  means  for 
operatively  connecting  the  plunger  to  said 
ejector,  substantially  as  specified. 

6.  A  sound-box  for  talking-machines  pro- 
vided with  a  needle  -  holder,  a  plunger,  a  65 

clamp-screw,  a  pivoted  ejector  having  iater- 
ally-extending  arms,  and  means  for  opera- 

tively connecting  the  plunger  to  the  clamp- 
screw  and  to  the  ejector,  substantially  as 
specified.  70 

7.  A  sound-box  for  talking-machines  pro- 
vided with  a  tubular  casing,  an  inclosed 

grooved  plug,  a  plural^  of  magazines  com- 
municating with  the  casing,  a  needle-holder, 

and  a  chute  intermediate  the  casing  and  said  75 
holder,  substantially  as  specified. 

Signed  by  me  at  New  York  city,  (Manhat- 
tan,) New  York,  this  25th  day  of  October, 

1905. 

JOSEPH  GAYNOR. 

Witnesses : 
Frank  v.  Briesen, 
William  Schulz. 
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No.  816,978. Specification  of  Letters  Patent. 

Application  filed  March  28,  1 905.    Serial  No.  252,542, 

Patented  April  3,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Henby  J.  Hagen,  a 

citizen  of  the  United  States  of  America,  re- 
siding at  Orange,  connty  of  Essex,  and  State 

of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Talking  -  Ma- 

chines, of  which  the  following  is  a  specifica- 
tion. 

My  invention  relates  to  talking-machines 
or  sound-reproducing  apparatus  in  general, 
and  as  herein  embodied  is  designed  to  pro- 

duce a  polyphone  or  multiple  reproducer- 
machine  employing,  preferably,  the  disk 
type  of  record.  Such  machines  are  ordina- 

15  rily  used  in  concert-halls  or  for  exhibition  or 
like  purposes  where  the  volume  of  sound 
must  be  greatly  increased  in  order  to  be  dis- 

tinctly heard  in  all  parts  of  an  auditorium. 
The  present  invention  relates  particularly 

20  to  the  mounting  and  arrangement  of  the  sev- 
eral reproducers  relatively  to  the  record,  the 

object  being  to  obtain  exact  alinement  and 
freedom  of  movement  thereof  in  order  to  in- 

sure, first,  proper  engagement  of  the  repro- 
ducers with  the  groove  in  the  record,  and, 

second,  the  requisite  yielding  action  of  the 
reproducers  in  following  the  undulations  of 
the  groove. 

The  accompanying  drawings  will  serve  to 
illustrate  mechanism  suitable  for  carrying 
my  invention  into  effect. 

In  the  drawings,  Figure  1  is  a  view  in  plan, 
illustrating  the  application  of  my  invention 
to  a  well-known  form  of  disk  machine.  Fig. 
2  is  a  view  in  elevation  thereof.  Fig.  3  is  a 
cross-sectional  view  taken  on  the  line  s3  s3  of 
Fig.  1 ;  and  Fig.  4  is  a  detail  sectional  view 
taken  on  the  line  s4  s4  of  Fig.  1,  showing  in 
dotted  lines  the  guides  adjusted  and  the  re- 

4°  producers  elevated  thereby  above  and  clear 
of  the  record. 

Referring  now  to  the  drawings,  1  repre- 
sents the  casing  of  the  machine,  and  2  the  ro- 

tating table  thereof,  upon  which  the  disk 
record  3  is  supported  in  the  usual  manner. 
Mounted  to  cooperate  with  the  record  I  have 
shown  two  reproducers  4  4a ;  but  this  number 
may  be  increased,  if  desired,  or  I  may  em- 

ploy other  forms  of  such  devices.  As  shown, 
5°  each  reproducer  consists  of  a  sound-box  5, 

carried  by  a  rod  or  other  support,  such  as  6 
or  6a,  and  having  a  horn  7  connected  there- 

with in  the  usual  manner.  Secured  upon 

each  of  the  rods  6  6a  by  a  set-screw  8  there  is 

a  sleeve  9,  from  which  a  bent  wire  10  pro-  55 
jects  as  a  support  for  the  horn.     The  sleeves 
are  pivoted  at  11  to  posts  12  12a  to  permit 
limited    vertical    movement    of    the    repro- 

ducers, as  in  machines  of  this  class  now  in 
general  use.     The  horizontal  movement  of  60 
the  reproducers  is  provided  for  by  mounting 
the  posts  12  12a  upon  an  arm  13,  which  is 
pivoted  at   14  to  a  bracket   15,  projecting 
from  the  casing  of  the  machine.     The  post  12 
is  secured  fast  upon  the  arm  13,  and  the  re-  65 
producer  4,  connected  therewith  through  the 
rod  6,  is  movable  about  the  pivot  14  as  a  cen- 

ter.    The  post  12a  is  rotatably  mounted  upon 
the  opposite  end  of  the  arm  and  serves  as  the 

pivotal  center  about  which  the  reproducer  4a  70 
swings.     As  the  arcs  described  by  the  repro- 

ducers in  their  movement  across  the  record 

are  substantially  parallel,  the  rods  6  6a  may, 
if  desired,  be  mounted  to  turn  about  the 
same  vertical  axis,  this  dispensing  with  the  75 
arm  13.     Being  free  to  swing  vertically  and 
horizontally,  the  reproducers  when  properly 
adjusted,  as  shown,  for  example,  in  Fig.  1, 
will  follow  the  undulating  groove  in  the  rec- 

ord as  the  latter  is  rotated  and  feed  across  80 

the  same  in  perfect  alinement  without  re- 
quiring further  adjustment  or  attention  on 

the  part  of  the  operator.     In  order  now  to 
continue  the  reproducers  in  alinement  when 
raised  clear  of  the  record,  so  that  they  may  85 
be  caused  to  reengage  therewith  at  the  will  of 
the  operator  without  the  necessity  of  adjust- 

ing them  separately  to  the  record-groove,  I 
employ  a  device  which  will  now  be  described. 

At  a  point  adjacent  to  the  sound-boxes  the  9° 
rods  6  6a  rest  in  guides  16  and  17,  which  are 
spaced  a  definite  distance  apart  by  an  inter- 

posed pin  18,  forming  an  extensible  connec- 
tion between  the  same.     The  guide   16  is 

preferably  U-shaped,  as  shown  in  Fig.  3,  and  95 
while  movable  vertically  and  lengthwise  of 
the  rod  is  of  such  depth  as  to  always  engage 

the  same.     The  guide  17  is  shown  as  an  an- 
nular   groove    of   V-shaped    cross  -  section, 

formed  either  in  the  pin  18  or  an  adjustable  100 
extension  19  thereof  to  receive  a  knife-edged 
cam  or  projection  20  of  the  rod  6a,  which  en- 

gages therewith  only  when  the  reproducers 
are  clear  of  the  record,  as  will  be  later  on  ex- 

plained.    The  guides  are  supported  and  given  105 
longitudinal  motion  relatively  to  the  rods  by 
an  arm  21,  which  is  pivoted  at  22  upon  the 
bracket  15  and  may  be  connected  directly 
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with  the  pin  18  or  indirectly  therewith 
through  an  interposed  L-shaped  lever  23.  I 
preferably  employ  the  lever  23  as  a  conven- 

ient means  of  raising  and  lowering  the  repro- 
5  ducers.  As  shown,  il  is  formed  in  two  parts 

banged  together  at  24, one  partthereof  being 
rigidly  secured  to  the  pin  18  and  the  other 
part  pivoted  to  the  arm  at  25.  A  frietion- 
disk26,  of  leatheror  other  material, serves  to 

to  hold  the  lever  23  in  any  position  to  which  it 
may  be  adjusted — as,  for  example,  when 
thrown  over,  as  indicated  by  dotted  lines  in 
Fig.  4,  to  elevate  the  reproducers  above  and 
clear  of  the  record.     Other  devices  may  ob- 

15  viously  be  substituted  for  the  lever  23  as  a 
means  of  yieldingly  supporting  the  repro- ducers. 

As  above  stated,  the  arcs  described  by  the 
engaging  points  of  the  reproducers  in  moving 

20  across  the  record  are  substantially  concen- 
tric, and  the  alinement  of  these  points  rela- 

tively to  the  record-groove  when  out  of  en- 
gagement therewith  is  effected  by  causing 

the  reproducer  4a  when  moving  in  either  di- 
25  recti  on  from  the  high  point  27  of  the  arc,  as 

indicated  by  the  arrows  in  Fig.  1 ,  to  advance 
at  a  slightly-increased  speed  over  that  of  the 
reproducer  4.  This  movement  is  obtained 
automatically  through  the  action  of  the  cam 

30  20  in  cooperating  with  the  guide  17,  the  dif- 
ference in  the  arcs  of  travel  of  the  cam  and 

guide  being  such  as  to  cause  the  guide  to 

move  lengthwise  of  the  rod  6a,  and  thereby 
traverse  the  knife-edged  cam,  which  is  given 

35  suitable  shape  or  curvature  to  advance  the 
reproducer  4a  as  required. 

It  will  be  observed  that  the  arrangement 

of  parts  is  such  that  either  reproducer  may- 
be lifted  out  of  its  guide  without  disturbing 

40  the  other  and  replaced  with  equal  readiness. 
The  guides  serve  to  hold  the  reproducers  in 

definite  relation  and  automatically  adjust 
the    same    to    maintain    them    operatively 
alined  relatively  to  the  record-groove  from 

45  the  moment  they  are  lifted  clear  of  the  rec- 
ord until  they  are  again  lowered  into  engage- 

ment therewith,  and  thereupon  the  guide  17 
becomes  disengaged  and  the  reproducers  are 
free  to  move  independent  of  each  other  in  f  ol- 

50  lowing  the  undulations  of  the  record -groove. 
When  thus  adjusted,  the  reproducers  are 
supported  by  the  record;  but  the  side  lugs 
upon  the  guide  16  remain  in  engagement  with 
the  rod  of  reproducer  4,  and  through  this 

55  connection  the  guides  are  given  a  follow-up 
motion  relatively  to  the  reproducers  and  are 
therefore  always  in  position  to  reengage 
when  the  lever  23  is  thrown  over.  While 
the  guides  maybe  so  arranged  as  to  allow  the 

60  reproducers  to  enter  or  leave  the  record- 
groove  simultaneously,  I  preferably  provide 
for  giving  the  reproducer  4  a  slight  advance 
over  the  reproducer  4a,  as  the  former  is 
steadier,   owing  to  the  form  of  guide  em- 

65  ployed  in  connection  therewith. 

The  stylus-arm  28  is  socketed  at  29  in  the 
usual  manner  and  provided  with  a  set-screw 
30  for  securing  the  needle  31  therein. 

The  operation,  advantages,  &c,  of  my  in- 
vention will  be  apparent  from  the  foregoing  70 

description. 
Having  thus  described  my  invention,  I 

claim — 
1.  A  polyphone  comprising  a  sound-record, 

a  plurality  of  reproducers  cooperating  there-  75 
with,  and  means  connecting  the  reproducers 
and  operating  substantially  parallel  with  the 
face  of  the  record  to  adjust  and  maintain  the 
reproducers  in  such  position  that  their  sty- 

luses track  in  the  same  record-groove.  80 
2.  A  polyphone  comprising  a  sound-record, 

a  plurality  of  reproducers  movable  independ- 
ently of  each  other  and  means  for  transmit- 

ting requisite  motion  from  one  reproducer  to 
the  other  to  maintain  them  in  operative  aline-  85 ment. 

3.  A  polyphone  comprising  a  disk  sound- 
record,  a  plurality  of  reproducers,  and  req- 

uisite guides  movable  with  the  reproducers 
for  maintaining  them  in  alinement  relatively  90 
to  the  record  when  out  of  engagement  there- with. 

4.  A  polyphone  comprising  a  sound-record, 
a  plurality  of  reproducers,  and  means  for  ef- 

fecting an  automatic  adjustment  of  the  re-  95 
producers  toward  and  from  each  other. 

5.  A  polyphone  comprising  a  sound-record, 
a  plurality  of  reproducers  cooperating  there- 

with, a  support  common  to  the  several  repro- 
ducers for  moving  them  in  and  out  of  engage-  100 

ment  with  the  record,  and  means  carried  by 
the  reproducers  for  automatically  adjusting 
them  toward  and  from  each  other. 

6.  A  polyphone  comprising  a  sound-record, 
a  plurality  of  reproducers  cooperating  there-  105 
wTith,  a  cam-  and  a  cam -engaging  device 
mounted  respectively  upon  adjoining  repro- 

ducers and  arranged  to  cause  said  reproduc- 
ers to  move  in  such  direction  as  to  maintain 

them  in  operative  alinement.  no 
7.  A  polyphone  comprising  a  sound-record, 

a  plurality  of  reproducers  cooperating  there- 
with, requisite  guides  for  the  reproducers, 

and  a  cam  coacting  with  the  guides  to  effect 
an  automatic  adjustment  of  the  reproducers.   115 

8.  A  potyphone  comprising  a  sound-record, 
a  plurality  of  reproducers,  requisite  guides 
movable  with  the  reproducers,  and  a  cam  co- 

operating with  the  guides  to  effect  an  auto- 
matic adjustment  or  one  of  the  reproducers.  120 

9.  A  polyphone  comprising  a  sound-record, 
two  reproducers  normally  disconnected  dur- 

ing their  reproducing  movement,  means  for 
raising  and  lowTer;ng  the  reproducer,  and 
means  for  positively  connecting  the  repro-  125 
ducers  when  raised  clear  of  the  record. 

10.  A  polyphone  comprising  a  disk  sound- 
record,  a  plurality  of  reproducers  cooperating 
therewith,  an  arm  movable  with  the  repro- 

ducers, requisite  guides  carried  by  the  arm,  13c 
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and  means  for  adjusting  the  guides  to  raise 
and  lower  the  several  reproducers  relatively 
to  the  record. 

11.  A  polyphone  comprising  a  disk  sound- 
5  record,  two  reproducers  cooperating  there- 

with, a  movable  arm  operatively  connected 
with  one  of  the  reproducers,  guides  carried 
by  the  arm,  and  a  cam  co  acting  with  the 
guides  to  effect  an  automatic  adjustment  of 

io  the  other  reproducer. 
12.  A  polyphone  comprising  a  rotatable 

sound-record,  two  reproducers  cooperating 
therewith,  said  reproducers  being  movable 
horizontally  in  substantially  concentric  arcs, 

15  a  pivoted  arm  operatively  connected  at  its 
free  end  to  one  of  the  reproducers,  guides  for 
retaining  the  reproducers  in  definite  relation, 
and  means  carried  by  the  arm  for  moving 
the  guides  to  raise  or  lower  the  several  repro- 

20  ducers. 
13.  A  polyphone  comprising  a  rotatable 

sound-record,   two  reproducers    cooperating 

therewith,  requisite  guides  for  the  reproduc- 
ers, a  support  for  the  guides,  an  adjustable 

connection  interposed  between  the  guides 
and  the  support,  and  a  cam  coacting  with 
the  guides  to  effect  an  automatic  adjustment 
of  the  reproducers  relatively  to  each  other. 

14.  A  polyphone  comprising  a  sound-rec- 
ord, two  reproducers  normally  disconnected 

during  their  reproducing  movement,  means 
for  raising  and  lowering  the  reproducers, 
means  for  positively  connecting  the  repro- 

ducers, and  a  device  coacting  with  said  con- 
necting means  to  give  the  reproducers  mo- 

tion toward  and  from  each  other. 
In  testimony  whereof  I  have  signed  my 

name  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses,  this  17th  day  of 
March,  1905. 

HENRY  J.  HAGEN. 
Witnesses : 

M.  Turner, 

W.  H.  PuMPHREY. 

25 

3° 

35 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edwin  A.  Pancoast,  a 

citizen  of  the  United  States,  and  a  resident  of 
Montclair,  in  the  county  of  Essex  and  State  of 

5  New  Jersey,  have  invented  certain  new  and 
useful  Improvements  in  Talking -Machines, 
of  which  the  following  is  a  specification. 

The  object  of  the  invention  is  to  improve 
the  construction  and  increase  the  efficiency 
of  talking  -  machines  of  the  disk  type  with 
respect  chiefly  to  the  reproducing  feature 
thereof. 

The  invention  is  based  upon  the  theory 
that  in  the  practice  of  the  art  on  the  lines 

15  heretofore  followed  faulty  reproduction  re- 
sults from  the  failure  of  the  style  to  freely  track 

in  the  record.  In  addition  to  faulty  reproduc- 
tion this  results  also  in  unnecessary  friction 

and  wear  both  upon  one  side  of  the  style  and 
20  upon  the  corresponding  side  of  the  groove  in 

which  it  operates.  In  overcoming  these  de- 
fects in  preexisting  structures  I  so  construct 

and  arrange  the  support  for  the  reproducing- 
style  (such  as  the  sound-box,  the  tone-arm, 

25  or  the  bracket  in  which  the  latter  is  mounted) 
as  that  the  same  shall  operate  freely  in  the 
record-groove  and  freely  and  faithfully  fol- 

low its  sinuosities  without  the  objectionable 
friction  above  referred  to  and  with  a  marked 

3°  improvement  in  the  quality  of  the  repro- 
duced sounds. 

The  invention  is  illustrated  in  the  accom- 

panying drawings,  in  which — 
Figure  1  is  a  plan  view,  partly  in  section, 

35  of  a  portion  of  a  talking-machine,  illustrating 
my  invention.  Fig.  2  is  a  plan  view  of  the 
sound-box,  tone-arm,  and  its  support  as 
shown  in  Fig.  1 ;  and  Fig.  3  is  a  diagrammatic 
view  hereinafter  referred  to. 

40  Referring  to  the  drawings,  in  which  similar 
letters  denote  corresponding  parts,  A  desig- 

nates the  supporting-bracket  for  the  tone- 
arm  and  sound-box.  This  is  provided  at  its 
upper  end  with  an  adjustable  annulus  B,  car- 

45  rying  the  collar  b,  which  coacts  with  the  end 

of  the  reproducing-hom  b'. 
C  designates  a  tubular  elbow  having  a  pin- 

and-socket  support  in  the  bracket  A  and  com- 
municating with  the  interior  of  the  collar  b. 

D  designates  a  two-part  sleeve,  one  part  d'1 whereof  is  of  such  size  as  to  telescope  within 50 
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the  end  of  the  tubular  elbow  C,  where  it  is 

pivotally  supported  by  pins  or  screws  d'. The  other  part  d  is  arranged  at  an  angle  to 

the  part  d2  and  is  preferably  slotted  at  d3  to  55 
receive  a  set-screw  d*,  whereby  the  end  of  the 
tone-arm  E,  telescoped  within  such  part  d, 
may  be  detachably  secured  in  position-. 

The  sound-box  F  may  be  of  any  desired 
construction,  and  its  plane  may  be  parallel  60 
with  the  axis  of  the  tone-arm  E,  or,  as  shown 
in  Fig.  2,  at  an  angle  thereto.  The  latter  is 
preferred,  as  it  is  thereby  possible  to  arrange 
the  style  in  direct  alinement  with  the  center 
upon  which  the  pull  of  such  style  falls.  It  is 
provided  with  the  usual  reproducing-style/, 

coactingwith  the  groove  in  the  record-disk  /'. 
In  Fig.  3  I  have  illustrated  diagrammatic- 

ally  the  structure  above  described  in  its  rela- 
tion to  the  record -groove.  Such  groove,  com- 

prising lateral  undulations,  opposes  the  free 
movement  of  the  style  therein  to  a  degree 
governed  largely  by  the  angles  of  the  lateral 
undulations  and  the  point  of  support  of  the 
tubular  elbow  or  other  device  whereby  (indi- 

rectly) the  reproducing-style  is  carried.  Such 
opposition,  besides  throwing  unnecessary  fric- 

tion and  wear  on  both  the  style  and  the  rec- 
ord-groove, precludes  the  faithful  tracking  of 

the  style,  and  the  result  is  imperfect  repro-  80 
duction.  In  the  construction  herein  dis- 

closed this  is  overcome,  or  at  least  minimized, 
by  the  mounting  of  the  tone-arm  at  an  angle 
to  the  tubular  elbow  by  which  it  is  supported. 
Thus  in  said  figure,  in  which  an  exaggerated  85 
record-groove  is  illustrated,  a  indicates  the 
point  of  coaction  of  the  style  and  the  groove, 
and  a'  indicates  the  pivotal  point  of  the  el- 

bow. The  line  a?  indicates  the  direction  of 

the  pull  on  the  point  a'  in  the  mechanisms 
heretofore  employed.  Theoretically  the  fur- 

ther movement  of  the  record  is  blocked. 

Practically,  however,  the  angles  of  the  undu- 
lations not  being  so  pronounced  as  in  the  ex- 

aggerated diagram,  the  record  continues  to 
move,  but  great  strain  is  thrown  both  on  the 
groove  therein  and  on  the  style,  resulting  in 
destructive  wear  and  imperfect  reproduc- 

tion. The  direction  of  pull  on  the  point  a', 
where  the  angular  method  of  mounting  here- 

in disclosed  is  observed,  is  represented  by  the 
line  a3.     Here,  as  will  readily  be  understood, 
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no  such  excessive  strain  is  thrown  upon  either 
the  groove  or  the  style.  The  style,  sound- 

box, tone-arm,  and  tubular  elbow  are  freely 
moved  under  the  influence  of  the  lateral  un- 

5  dulations  in  the  record-groove,  unnecessary 
friction  and  consequent  wear  are  eliminated, 
and  as  a  direct  consequence  of  this  and  of  the 
faithful  tracking  of  the  stylus  the  reproduc- 

tion greatly  improved  in  purity  and  freedom 
xo  from  foreign  sounds. 

What  I  claim,  and  desire  to  protect  by  Let- 
ters Patent,  is — 

1.  In  a  talking-machine,  the  combination 
with  a  movably-mounted  tubular  support,  of 

15  a  tone-arm,  an  angular  sleeve  connecting  the 
tone-arm  and  said  support  and  arranged  to 
permit  movement  of  the  tone-arm  relatively 
to  the  support,  and  a  sound-box  connected  to 
said  tone-arm,  substantially  as  described. 

20  2.  In  a  talking-machine,  the  combination 
with  a  movably-mounted  tubular  support,  of 
an  angular  sleeve  pivotally  connected  to  said 

support,  a  tone  -  arm  detachably  secured  to 
said  sleeve,  and  a  sound-box  connected  to 

25  said  tone-arm,  substantially  as  described. 
3.  In  a  talking-machine,  the  combination 

with  a  movably-mounted  tubular  support,  of 

a  two-part  sleeve  attached  to  said  support, 
one  of  its  parts  being  at  an  angle  to  the  other 
part,  and  an  attached  sound-box  and  tone-  30 
arm,  said  tone-arm  being  secured  to  said 
sleeve,  substantially  as  described. 

4.  In  a  talking-machine,  the  combination 
with  a  movably-mounted  tubular  support,  of 
a  two-part  sleeve  pivotally  attached  to  said  35 
support,  one  of  its  parts  being  at  an  angle  to 
the  other  part  and  an  attached  sound-box 
and  tone-arm,  said  tone-arm  being  detach- 
ably  connected  with  said  sleeve,  substantially 
as  described.  40 

5.  In  a  talking-machine,  the  combination 
with  a  movably-mounted  tubular  support,  of 
a  two-part  sleeve  pivotally  connected  to  said 
support,  one  of  its  parts  being  at  an  angle  to 
the  other  part,  a  sound-box,  and  a  tone-arm  45 
connecting  the  sound-box  and  said  sleeve, 
substantially  as  described. 

This   specification   signed   and   witnessed 
this  fith  day  of  April,  1905. 

EDWIN  A.  PANCOAST. 

Witnesses : 
S.  O.  Edmonds, 
L.  Nokk. 
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UNITED  STATES  PATENT  OFFICE. 
WILLIAM  HART,  OF  KIRKSVILLE,  MISSOURI. 

GRAPHOPHONE-REPRODUCER. 

Patented  April  3,  1906. No.  817,062. Specification,  of  Letters  Patent. 

Application  filed  August  14, 1905,    Serial  No.  274,146. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  Hart,  a  citi- 

zen of  the  United  States,  residing  at  Kirks- 
ville,  in  the  county  of  Adair  and  State  of 
Missouri,  have  invented  certain  new  and  use- 

ful Improvements  in  Graphophone  -  Repro- 
ducers; and  I  do  declare  the  following  to  be  a 

full,  clear,  and  exact  description  of  the  inven- 
tion, such  as  will  enable  others  skilled  in  the 

art  to  which  it  appertains  to  make  and  use 
the  same. 

This  invention  relates  to  reproducers  for 

graphophones,  phonographs,  and  other  talk- 
ing-machines; and  one  of  the  principal  ob- 

15  jects  of  the  same  is  to  provide  means  for  pre- 
venting the  jarring  or  jolting  of  the  stylus  in 

passing  over  the  sound-grooves  of  the  record. 
Another  object  is  to  provide  means  for  va- 

rying the  volume  or  giving  greater  or  less  am- 
20  plitude  to  the  production  or  record. 

These  and  other  objects  are  attained  by 
means  of  the  construction  illustrated  in  the 
accompanying  drawing,  in  which  the  figure 
is  a  side  elevation  and  partial  section  of  a  re- 

25  producer  made  in  accordance  with  my  inven- 
tion. 

Referring  to  the  drawing  for  a  more  partic- 
ular description  of  my  invention,  the  numeral 

1  designates  the  horn-supporting  elbow  or  in- 
30  take  of  the  reproducer,  said  elbow  being  sup- 

ported upon  a  short  tubular  piece  2  by  means 
of  a  pin  3,  forming  a  pivot  between  the  elbow 
1  and  the  tube  2.  The  sound-box  consists  of 
a  disk  4,  to  which  the  rings  5  are  secured,  and 

35  the  diaphragm  6  is  connected  to  the  disk  by 
means  of  screws  7,  which  pass  through  the 
disk  and  through  the  rings  and  hold  the  dia- 

phragm in  place  between  said  rings.  A  hub 
8  is  provided  with   a   pin  or  projection  9, 

40  which  passes  centrally  through  the  dia- 
phragm, and  at  its  lower  end  said  hub  is  pro- 

vided with  an  integral  projection  10,  said 
projection  passing  through  a  hole  in  the  sty- 

lus-lever 11  and  being  secured  thereto  by 
45  means  of  a  pin  12.  The  said  lever  11  is  pro- 

vided with  a  spring  portion  at  13,  and  a  sty- 
lus 14  is  secured  to  the  outer  end  of  said  le- 

ver. Supported  upon  said  lever  is  a  weight 
15,  and  supported  upon  the  disk  4  is  a  weight 

50  16.  These  weights  may  be  secured  in  place 
by  any  suitable  means,  as  by  pins  or  small 
screws  (not  shown)  passing  upward  through 
the  lever  1 1  and  through  the  disk  4  into  the 
weights.     Projecting    upwardly    from    the 
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weight  16  is  an  arm  17,  and  secured  to  this 
arm  at  one  end  is  a  spring  18,  the  opposite 
end  of  the  spring  being  connected  to  a  pin  19, 
projecting  back  from  the  elbow  or  intake  1. 
An  arm  20  depends  from  the  weight  16,  and 
a  spring  21  is  secured  to  the  depending  arm 
at  one  end,  and  its  opposite  end  is  connected 
to  a  bar  22,  overhanging  the  weight  15. 

From  the  foregoing  it  will  be  obvious  that 
as  the  diaphragm  is  rigidly  secured  to  a  hub 
connected  to  the  stylus-lever  any  vibration  65 
of  the  stylus  will  be  directly  communicated 
to  the  diaphragm  and  that  the  weights  and 
springs  connected  to  the  stylus-lever  will  have 
a  tendency  to  give  stability  to  the  stylus  inits 
movement  over  the  record  and  give  increased 
amplitude  to  the  reproduction.  However, 
should  it  be  desired  to  produce  a  record  with- 

out giving  increased  volume  the  weights  may 
be  removed.  In  such  condition  the  instru- 

ment may  be  used  for  teaching  languages  or  75 
for  the  use  of  a  type-writer  and  for  other  pur- 

poses not  requiring  a  loud  reproduction. 
Various  changes  in  the  form,  proportion, 

and  the  minor  details  of  construction  may  be 
resorted  to  without  departing  from  the  prin-  80 
ciple  or  sacrificing  any  of  the  advantages  of 
this  invention. 

Having  thus  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  bv  Let- 

ters Patent,  is — 
1.  In  a  reproducer  of  the  character  de- 

scribed, a  diaphragm,  a  hub  secured  centrally 
thereto,  a  stylus-lever  connected  to  said  hub, 
a  horn-intake,  and  a  tube  pivotally  connected 
to  said  horn-intake,  and  disposed  above  the 
upper  end  of  said  hub,  substantially  as  de- scribed. 

2.  A  reproducer  for  graphophones  com- 
prising a  sound-box,  a  weight  thereon,  a 

spring  connected  to  said  weight  and  to  the  95 
horn- intake,  a  weight  supported  upon  the 
stylus-lever,  and  a  spring  connected  to  said 
weight  at  one  end  and  having  its  opposite 
end  connected  to  an  arm  depending  from  the 
first-mentioned  weight,  substantially  as  de- 
scribed. 

In  testimony  whereof  I  have  hereunto  set 
my  hand  in  presence  of  two  subscribing  wit- nesses. 

WILLIAM  HART. 
Witnesses : 

W.  J.  Wall, 
R.  H.  Whitzel, 
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UNITED  STATES  PATENT  OFFICE 
BENJAMIN  DUBINSKI,  OF  SAN  ANTONIO,  TEXAS. 

PHONOGRAPH-MACHINE. 

No.  817,756. Specification  of  Letters  Patent. 

Application  filed  June  5, 1905.     Serial  No.  263,856. 

Patented  April  17,  1906. 

To  all  whom,  it  may  concern: 
Be  it  known  that  I,  Benjamin  Dubinski, 

a  citizen  of  the  United  States,  residing  at  San 
Antonio,  in  the  county  of  Bexar  and  State  of 

5  Texas,  have  invented  a  new  and  useful  Pho- 
nograph-Machine, of  which  the  following  is  a 

specification. 
This  invention  relates  to  sound-reproduc- 

ing machines,  and  especially  to  a  machine  of 
to  that  general  class  in  which  a  plurality  of  rec- 

ords are  presented  successively  to  a  single 
sound-box. 

The  principal  object  of  the  invention  is  to 
improve  and  simplify  the  sound-box-travers- 

15  ing  mechanism  and  insure  uniformity  of 
movement  of  the  same  at  each  operation,  a 
further  object  in  this  connection  being  to  pro- 

vide for  the  movement  of  the  sound-box 
away  from  the  record  at  precisely  the  same 

20  point  on  each  record. 
A  further  object  of  the  invention  is  to  pro- 

vide for  the  returning  of  the  carriage  to  its 
initial  or  starting  position  after  each  repro- 

ducing operation  and  to  prevent  premature 
25  return  movement  by  so  constructing  the 

mechanism  that  the  sound-box  will  be  moved 
away  from  the  record  before  the  latter  is  re- 

leased and  allowed  to  start  on  its  return 
movement. 

30  A  still  further  object  of  the  invention  is  to 
provide  for  the  accurate  adjustment  of  the 
position  of  the  sound-box  with  relation  to  the 
record  in  order  to  prevent  excessive  inward 
movement  of  the  sound-box  and  to  provide 

35  means  whereby  the  sound-box  is  yieldably 
held  and  is  free  to  move  outward  to  a  greater 
or  less  extent  during  the  reproducing  oper- 
ation. 

A  still  further  object  of  the  invention  is  to 
40  improve  the  construction  of  the  record-car- 

riers and  to  provide  means  for  locking  the 
records  from  longitudinal  movement  on  the 
carrying  cylinders  or  mandrels. 

With  these  and  other  objects  in  view,  as 
45  will  more  fully  hereinafter  appear,  the  inven- 

tion consists  in  certain  novel  features  of  con- 
struction and  arrangement  of  parts  herein- 

after fully  described,  illustrated  in  the  ac- 
companying drawings,  and  particularly  point- 

50  ed  out  in  the  appended  claims,  it  being  un- 
derstood that  various  changes  in  the  form, 

proportions,  size,  and  minor  details  of  the 
structure  may  be  made  without  departing 
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from  the  spirit  or  sacrificing  any  of  the  ad- 
vantages of  the  invention. 

In  the  accompanying  drawings,  Figure  1  is 
a  front  elevation  of  sufficient  of  a  sound-re- 

producing machine  to  illustrate  the  applica- 
tion of  the  invention  thereto.  Fig.  2  is  an 

end  view  of  the  same,  partly  in  section,  on 
the  line  2  2  of  Fig.  1.  Fig.  3  is  a  detail  per- 

spective view  of  a  portion  of  the  sound-box- 
carrying  shaft  and  the  lever  for  rocking  the 
same.  Fig.  4  is  a  detail  view,  partly  in  sec- 

tion, of  the  mechanism  for  traversing  the  65 
sound-box  carriage  during  the  reproducing 
operation.  Figs.  5  and  6  are  similar  views  of 
the  same  mechanism  with  the  parts  in  differ- 

ent positions.  Fig.  7  is  a  sectional  elevation 
of  the  same  on  the  line  7  7  of  Fig.  6.  Fig 
is  a  detail  sectional  view  of  a  portion  of  the 
sound-box  carriage  and  its  rock-shaft.  Fig. 
9  is  a  transverse  sectional  view  of  the  same 
on  the  line  9  9  of  Fig.  8.  Fig.  10  is  a  sectional 
view  of  one  of  the  record-carrying  mandrels, 
showing  a  record  in  position  thereon. 

Similar  numerals  of  reference  are  employed 
to  indicate  corresponding  parts  throughout 
the  several  figures  of  the  drawings. 

The  present  application  relates  to  certain  80 
improvements  in  sound  -  reproducing  ma- 

chines of  that  general  type  shown  in  Letters 
Patent  No.  773,486,  granted  to  me  October 
25,  1904,  and  to  which  reference  may  be  had 
for  specific  details  of  construction  not  shown  85 
or  described  in  the  present  application. 

The  principal  working  parts  of  the  appa- 
ratus are  supported  on  a  suitable  frame,  in- 

cluding end  standards  10  and  11,  that  are 
provided  with  bearings  for  the  reception  of  a 
shaft  12,  that  carries  at  one  end  a  disk  13,  to 
which  are  secured  a  plurality  of  shafts  14, 
said  shafts  extending  in  parallel  relation  with 
the  main  shaft  12  and  being  connected  at 
their  opposite  ends  to  a  ring  15.  The  shafts 
14  are  provided  with  reduced  threaded  ter- 

minals adapted  for  the  reception  of  thumb- 
nuts  16,  by  which  they  may  be  firmly  clamped 
in  place,  and  the  ring  15  is  provided  with 
slots  for  the  passage  of  said  shafts  in  order  to 

permit  the  convenient  introduction  and  re- moval of  the  latter  when  it  is  desired  to 

change  the  records. 
The  several  shafts  are  non-revoluble  and 

carry  sleeves  17,  that  may  be  locked  in  any 
adjusted    position   by  set  -  screws  18,  these 
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sleeves  forming  conical  hearings  which  fit  in 
suitable  openings  formed  in  end  disks  19  of 
the  record-carrying  mandrels  20,  the  latter 
being  tapered  in  form  and  adapted  to  receive 

5  records  x  of  the  usual  construction.  The 
larger  end  of  the  mandrel,  or  that  end  adjacent 
to  the  disk  13,  is  provided  with  a  grooved 
friction-face  22,  which  is  engaged  by  a  fric- 

tion driving -disk  23  in  the  manner  herein- 
io  after  described  for  the  purpose  of  imparting 

rotative  movement  to  the  mandrel.  The 
record  is  held  from  longitudinal  movement 
by  a  sleeve  or  ring  24,  which  is  placed  in  po- 

sition over  the  smaller  end  of  the  mandrel 

15  and  locked  by  means  of  a  set-screw  25,  the 
record  being  thus  held  from  longitudinal  play 
during  the  reproducing  operation. 

Mounted  in  suitable  bearings  in  the  lower 
portion  of  the  frame  is  a  horizontalty-dis- 

20  posed  shaft  28,  on  which  is  pivoted  the  lower 
end  of  a  frame  29,  and  said  frame  is  provided 
at  its  upper  end  with  bearings  for  a  drive- 
shaft  30,  which  extends  within  the  annular 
series  of  record-carrying  mandrels  and  car- 

25  ries  the  friction  driving-roller  23.  This  shaft 
is  provided  with  a  grooved  pulley  31,  to 
which  movement  may  be  imparted  by  a 
suitable  driving-belt.  At  the  outer  end  of 
the  shaft  30  is  a  worm  32,  that  intermeshes 
with  a  worm-wheel  33,  carried  by  an  ap- 

proximately vertical  shaft  34,  that  is  sup- 
ported b}^  brackets  35,  projecting  from  the 

upper  and  lower  portions  of  the  rocking 
frame  29,  and  at  the  lower  end  of  the  shaft  34 
is  a  worm  36,  that  intermeshes  with  a  worm- 
wheel  37  on  a  shaft  28,  the  gearing  being  so 
proportioned  that  shaft  30  in  rotating  a  suffi- 

cient number  of  times  to  effect  the  reproduc- 
tion of  an  entire  record  will  effect  a  single 

40  rotation  of  the  shaft  28. 
Secured  to  the  shaft  28  is  a  cam  40,  that 

is  adapted  to  engage  with  the  lower  arm  41 
of  a  bell-crank  lever  that  is  pivoted  on  a  stud 
42,  projecting  from  the  main  frame.     The 

45  upper  arm  43  of  the  bell-crank  lever  extends 
through  the  rocking  frame  29  and  engages  a 
cross-bar  on  said  frame,  so  that  when  the 
shaft  28  turns  the  cam  40  to  proper  position 
and  operates  on  the  arm  41  of  the  bell-crank 

50  lever  the  rocking  frame  29  will  be  drawn  to 
the  rear  and  the  friction  driving-pulley  23 
will  be  forced  out  of  engagement  with  the 
friction -pulley  of  the  record -mandrel,  and 
when  the  parts  are  in  normal  position — that 

55  is  to  say,  with  the  sound-box  out  of  contact 
with  the  records  and  at  its  initial  starting- 
point — the  projecting  active  surface  of  the 
cam  40  will  hold  the  arm  41  of  the  bell-crank 
lever  in  elevated  position,  and  the  rocking 

60  frame  will  be  in  its  rearmost  position  with 
the  driving  -  pulley  23  inoperative.  The 
starting  of  the  machine  due  to  the  insertion 
of  a  coin  or  the  operation  of  a  push-button 
or  the  like  imparts  rotative  movement  to  the 

30 

35 

75 

80 

shaft  30,  and  this  movement  transmitted  65 
through  the  worm-gearing  to  the  shaft  28 
causes  cam  40  to  move  from  the  bell-crank 
lever  41,  and  the  latter  in  descending  allows 
the  frame  29  to  swing  forward  until  the  driv- 

ing-pulley 23  engages  with  the  friction-pulley  70 
of  the  adjacent  record-carrying  mandrel.  At 
the  completion  of  each  recording  operation 
the  projecting  surface  of  the  cam  again  en- 

gages the  arm  41  and  the  rocking  frame  is 
moved  back  to  inoperative  position.  The  de- 

tails of  this  mechanism,  which  form  no  part  of 
the  present  invention,  are  fully  described  and 
illustrated  in  the  Letters  Patent  hereinbefore 
referred  to. 

At  the  upper  front  portion  of  the  machine 
is  a  rock -shaft  45,  that  is  held  in  suitable 
bearings  in  the  main  frame  and  serves  as  a 
support  for  the  sound-box  carriage  46.  This 
shaft  is  provided  with  a  groove  47,  that  ex- 

tends for  practically  the  entire  length  of  the  85 
shaft  and  is  adapted  for  the  reception  of  a  pair 
of  antifriction-rollers  48,  carried  bj screws  or 
studs  49,  that  extend  through  threaded  open- 

ings formed  in  an  elongated  sleeve  50,  that 
constitutes  a  base  for  the  sound-box  car-  90 
riage.  To  this  shaft  is  secured  one  end  of 
a  helical  spring  51,  which  is  wound  around 
the  shaft,  and  has  its  opposite  end  secured 
to  a  pin  or  scew  52  on  the  main  frame,  the 
spring  tending  to  turn  the  rock-shaft  and  95 
force  the  reproducing  -  stylus  of  the  sound- 

box against  the  record  and  said  spring  allow- 
ing the  sound-box  to  yield  to  a  greater  or  less 

extent  during  the  reproducing  of  the  record. 
Depending  from  the  sleeve  50  is  an  arm  53 ,  that  1 00 
carries  at  its  lower  end  an  antifriction-roller 
54,  which  when  the  sound  box  is  in  repro- 

ducing position  travels  against  a  stationary 
rod  55,  that  extends  between  the  standards 
10  and  11  to  prevent  excessive  inward  move-  105 
ment  of  the  carriage  in  case  of  accidental 
breakage  or  imperfect  adjustment  of  other 
portions  of  the  mechanism. 

Secured  to  one  end  of  the  shaft  45  is  a  col- 
lar 56,  which  may  be  re  volubly  adjusted  on  ] 

the  shaft  and  locked  in  adjusted  position  by 
a  set-screw  57.     This  collar  is  provided  with 
a  pendent  pin  58,  the  lower  end  of  which  en- 

gages an  adjustable  stop  in  the  form  of  a 
screw  60,  that  extends  through  a  threaded   115 

opening  in  a  bracket  61,  carried  by  the  stand- 
ard 11,  said  screw  being  first  adjusted  to 

proper  position  and  then  locked  by  a  nut  62 
and  serving  as  a  means  for  limiting  rotative 
movement  of  the  rock-shaft  in  the  direction  1 
necessary  to  effect  engagement  between  the 
reproducing-stylus  and  the  record. 

Pivotally  connected  to  the  upper  portion 
of  the  rocking  frame  29  is  a  bar  64,  the  outer 
end  of  which  is  guided  in  a  suitable  opening  125 
formed  in  the  bracket  61,  and  in  the  outer 
face  of  the  bar  is  a  notch  or  recess  65,  through 
which  the  pin  58  passes.     This  bar  serves  as 
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a  means  for  moving  the  sound-box  toward 
and  from  the  record,  and  on  reference  to  Fig. 
2  it  will  be  noted  that  the  connection  is  such 

that  when  the  friction-disk  23  is  in  operative 
position  the  sound-box  is  also  in  operative 
position.  If  the  rocking  frame  29  is  thrown 
rearward  to  move  the  friction-disk  23  to  in- 

operative position,  the  movement  will  be 
transmitted  through  the  bar  64  to  pin  58, 
and  the  shaft  45  will  be  rocked  to  such  posi- 

tion as  to  throw  the  sound  -  box  outward 
away  from  the  record  in  a  position  to  permit 
the  return  of  the  sound-box  to  its  initial  po- 

sition, this  position  being  determined  by  a 
collar  67,  that  is  carried  by  the  rock-shaft  45, 
and  which  may  be  firmly  locked  in  any  de- 

sired position  of  adjustment  by  a  set-screw  68. 
Mounted  loosely  on  the  shaft  28  is  a 

grooved  winding  -  drum  70,  to  which  is  se- 
cured one  end  of  a  flexible  member  7 1  in  the 

form  of  a  cord  or  chain.  This  flexible  mem- 
ber is  guided  by  sheaves  72  and  73  and  at  its 

opposite  end  is  secured  to  an  eye  formed  in  a 
lug  74,  projecting  from  the  pendent  arm  53 
of  the  sound-box  carriage.  When  this  drum 
is  turned  in  one  direction,  the  flexible  mem- 

ber is  wound  thereon  and  the  carriage  is 
drawn  lengthwise  of  the  record  during  the  re- 

producing operation.  To  restore  the  carriage 
to  initial  position,  a  weight  75  is  connected 
by  a  suitably-guided  flexible  member  76  to 
an  eye  formed  in  a  lug  77  at  the  opposite  side 
of  the  pendent  arm  53,  the  weight  being  ele- 

vated as  the  carriage  is  drawn  to  the  right 
during  the  reproducing  operation  and  de- 

scending to  draw  the  carriage  to  the  left  at 
the  completion  of  such  operation. 

The  winding-drum  is  provided  with  a  re- 
cess 77,  which  is  adapted  to  receive  a  key  or 

lug  78,  projecting  from  the  shaft  28,  and  said 
drum  is  constantly  pressed  in  the  direction  of 
the  key  by  means  of  a  helical  compression- 
spring  80,  surrounding  the  shaft  and  bearing 
at  one  end  against  the  drum  and  at  the  oppo- 

site end  against  an  adjustable  collar  81,  car- 
ried by  the  shaft.  On  one  of  the  flanges  of 

the  drum  is  a  cam  82,  which  as  the  drum  re- 
volves comes  into  engagement  with  a  sta- 
tionary cam  83,  carried  by  the  frame,  the  ar- 

rangement being  such  that  the  drum  will  ro- 
tate a  trifle  less  than  a  complete  revolution 

at  each  operation,  and  this  partial  rotation 
will  be  sufficient  to  move  the  sound-box  for 
the  full  length  of  the  record. 
When  the  parts  are  in  normal  position — 

that  is  to  say,  are  not  operating — the  straight 
faces  of  the  two  cams  or  those  faces  parallel 
with  the  axis  of  the  shaft  28,  are  in  contact 
with  each  Other,  the  stationary  cam  83  acting 
as  a  stop  for  the  cam  82,  and  at  this  time  the 
key  or  lug  78  is  not  in  the  recess  77.  As  soon 
as  shaft  28  commences  to  rotate  the  key  or 
lug  78  will  rotate  until  it  is  opposite  the  recess 
77,  whereupon  spring  80  will  force  the  drum 

has  been  moved  from  engagement  with  the 

70 

75 

in  the  direction  of  the  key  and  the  latter  will  65 
be  entered  in  the  recess,  and  thereafter  dur- 

ing the  remaining  portion  of  the  rotative 
movement  of  the  shaft  the  drum  will  be 
turned  and  the  movement  will  be  transmit- 

ted to  the  sound-box  carriage.  As  the  sound- 
box nears  the  end  of  the  record  the  inclined 

face  of  the  cam  82  starts  to  ride  against  the 
inclined  face  of  the  cam  83,  and  at  the  comple- 

tion of  the  reproduction  the  drum  has  been 
forced  outward  to  such  an  extent  that  the 
key  or  lug  78  is  wholly  out  of  the  recess, 
whereupon  the  weight  75  acts  to  return  the 
sound-box  carriage  to  its  initial  position,  and 
previous  to  this  operation  the  frame  29  has 
been  rocked  to  the  rear  and  its  movement  80 
has  been  transmitted  to  the  rock-shaft  45, 
raising  the  reproducing-stylus  from  engage- 

ment with  the  record,  the  cams  82  and  83  be- 
ing so  related  to  the  cam  40  that  the  latter 

must  act  in  advance  of  the  cams  82  83  and  85 
positively  move  the  sound  -  box  outward 
from  the  record  before  the  drum  is  released 
from  the  shaft.  The  descending  movement 
of  the  weight  75  pulls  the  carriage  to  the  left 
and  at  the  same  time  rotates  the  winding- 
drum  70  in  a  direction  opposite  to  that  in 
which  it  turned  during  the  reproducing  op- 

eration. The  movement  stops  when  the 
straight  face  of  the  cam  83  engages  against 
the  corresponding  face  of  the  cam  82. 

With  a  device  constructed  in  accordance 
with  this  invention  it  is  possible  to  produce 
absolutely  -  uniform  results,  the  sound-box 
being  traversed  to  precisely  the  same  dis- 

tance at  each  operation  and  returning  to  pre- 
cisely the  same  point  after  each  operation, 

and  owing  to  the  positions  of  the  actuating- 
cams  it  is  impossible  for  the  carriage  to  start 
on  its  return  movement  until  after  the  stylus 
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record. 
Having  thus  described  the  invention,  what 

is  claimed  is — 
1 .  In  a  sound  -  reproducing  machine,  the 

combination  with  a  sound-box  carriage,  of  a 
support  on  which  said  carriage  is  slidably 
mounted,  a  winding-drum,  a  flexible  connec- 

tion between  the  winding-drum  and  the  car- 
riage, means  for  operating  said  drum  to  feed 

the  carriage  in  one  direction,  means  operable 
on  less  than  a  complete  rotation  of  the  drum 
for  stopping  the  winding  operation,  and 
means  for  restoring  the  carriage  to  initial  po- 
sition. 

2.  In  a  sound  -  reproducing  machine,  the  120 
combination  with  a  slidably-mounted  sound- 

box carriage,  of  a  winding-drum,  a  flexible 
connection  between  the  winding-drum  and 
carriage,  a  drum-operating  means,  means  op- 

erable on  less  than  a  complete  rotation  of  the  125 
drum  for  stopping  the  winding  operation,  and 
mechanism  for  automatically  releasing  said 
drum  from  the  operating  means  to  permit  un- 
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winding  of  said  flexible  connection  as  the  car- 
riage is  restored  to  initial  position. 

3.  The  combination  in  a  sound-reproduc- 
ing machine,  of  a  slidably-mounted  sound- 

5  box  carriage,  a  winding-drum,  a  flexible  con- 
nection between  the  drum  and  the  carriage, 

an  opera  ting -shaft,  a  clutching  means  be- 
t  u  ecu  tbe  shaft  and  drum,  and  means  for  dis- 

connecting the  shaft  from  the  drum  at  the 
io  completion  of  each  reproducing  operation. 

4.  In  a  sound -reproducing  machine,  tbe 
combination  with  a  slidably-mounted  sound- 

box carriage,  of  a  winding-drum,  a  flexible 
connecting  means  between  the  drum  and  car- 

15  riage,  a  shaft  on  winch  the  drum  is  loosely 
mounted,  a  clutching  means  between  the 
drum  and  shaft,  and  means  operable  in  ad- 

vance of  a  complete  rotative  movement  of 
the  drum  for  releasing  the  drum  from  the 

20  shaft  and  permitting  its  return  to  initial  po- 
sition. 

5.  In  a  sound-reproducing  machine,  a  slid- 
ably-mounted sound-box  carriage,  a  winding- 

drum,  a  flexible  connecting  means  between 
25  the  drum  and  carriage,  said  drum  having  a 

recess  or  opening  at  one  of  its  ends,  a  shaft 
on  which  the  drum  is  loosely  mounted,  a  key 
or  lug  projecting  from  the  shaft  and  adapted 
to  enter  said  recess,  a  spring  tending  to  force 

30  the  drum  in  the  direction  of  the  lug  or  key, 
and  interengaging  cams  carried  one  by  the 
drum,  and  the  other  by  the  fixed  frame  of  the 
machine  and  serving  to  disconnect  the  drum 
from  the  shaft  at  the  end  of  each  reproduc- 

35  ing  operation. 
6.  In  a  sound-reproducing  machine,  a  slid- 

ab^-mounted  sound-box  carriage,  a  winding- 
drum,  a  flexible  connecting  means  extending 

between  the  drum  and  the'carriage,  a  shaft 40  on  which  said  drum  is  mounted,  means  for 
automatically  clutching  the  drum  to  and  re- 

leasing it  from  the  shaft,  and  a  cam  also 
mounted  on  said  shaft  and  controlling  the 
movement  of  the  carriage  toward  and  from 

45  the  records. 
7.  In  a  sound  -  reproducing  machine,  a 

frame,  a  rock-shaft  carried  thereby  and  pro- 
vided with  a  longitudinal  groove,  a  sound- 

box carriage  mounted  on  the  shaft  and  hav- 
50  ing  a  member  entering  such  groove,  an  oper- 

ating-shaft, and  means  operated  from  said 
shaft  for  traversing  the  carriage  lengthwise 
of  the  shaft  during  the  reproducing  opera- 

tion, and  for  rocking  said  rock-shaft  to  move 
55  the  sound-box  away  from  the  record  at  the 

completion  of  the  reproducing  operation. 
8.  In  a  sound  -  reproducing  machine,  a 

sound-box  carriage,  a  support  on  which  said 
carriage  is  slidably  mounted,  said  support 

60  being  movable  to  adjust  the  sound-box  to 
operative  and  inoperative  positions,  and  a 
single  shaft  operatively  connected  to  the  car- 

riage and  its  support  and  serving  to  move  the 
carriage  to  reproducing  position  at  the  be- 

65  ginning  of  an  operation;  to  traverse  the  car- 

riage along  the  record,  and  to  move  the  car- 
riage away  from  the  record  at  the  complet  ion 

of  the  reproducing  operation. 
9.  In  a  sound  -  reproducing  machine,  a 

sound-box  carriage,  a  support  on  which  the 
carriage  is  slidably  mounted,  a  reeord-canv- 
ing  mandrel  having  a  friction-pulley,  a  mov- 

able frame,  a  friction  driving -pulley  sup- 
ported thereby,  and  means  connecting  said 

movable  frame  to  the  carriage-support,  where- 
by on  movement  of  the  driving-pulley  into 

contact  with  the  mandrel-pulley,  the  sound- 
box will  be  moved  in  the  direction  of  the  man- 

drel, and  on  disconnection  of  the  friction- 
pulleys,  the  sound-box  will  be  moved  away 
from  the  mandrel. 

10.  In  a  sound  -  reproducing  machine,  a 
rock  -  shaft,  a  sound  -  box  carriage  slidably 
mounted  thereon  but  held  from  independent 
rotative  movement,  a  spring  connected  to 
the  rock -shaft  and  tending  through  said 
shaft  to  force  the  sound-box  in  the  direction 
of  the  record,  and  an  adjustable  means  for 
limiting  the  extent  of  such  movement. 

11.  In  a  sound  -  reproducing  machine,  a 
rock-shaft,  a  sound-box  carriage  free  to  slide 
thereon  but  held  from  independent  rotative 
movement,  a  spring  tending  to  move  the 
sound-box  in  the  direction  of  the  record,  a 
sleeve  adjustably  secured  to  the  rock-shaft,  a 
pin  or  arm  extending  from  said  sleeve,  and 
an  adjustable  stop  for  engaging  said  pin  or 
arm  to  limit  the  movement  of  the  sound-box 
in  the  direction  of  the  record. 

12.  In  a  sound  -  reproducing  machine,  a 
rock-shaft,  a  sound-box,  a  carriage  slidably 
mounted  thereon,  but  held  from  independent 
rotative  movement,  a  spring  tending  to  move 
the  sound-box  in  the  direction  of  the  record, 
an  adjustable  sleeve  secured  to  the  shaft,  a 

pin  or  arm  depending  from  said  sleeve,  an  ad- 
justable stop  for  limiting  the  movement  of 

the  pin  or  arm,  a  rocking  frame,  a  record- 
mandrel-driving  pulley  carried  by  the  frame, 
and  a  bar  pivotally  connected  to  the  frame 
and  having  a  notch  or  recess  in  which  said 
pin  or  arm  is  entered. 

13.  In  a  sound -reproducing  machine,  t  he 
combination  with  a  rock-shaft  having  a  lon- 

gitudinal slot,  of  a  sound-box  carriage  includ- 
ing a  sleeve  through  which  the  rock-shaft 

passes,  antifriction -rollers  carried  by  the 
sleeve  and  entered  in  said  slot,  an  arm  de- 

pending from  the  sleeve,  a  rigid  bar,  an  anti- 
friction-roller carried  bj  the  arm  and  serving 

by  engagement  with  said  rigid  bar  to  limit 
movement  of  the  carriage  in  one  direction,  a 
spring  acting  on  the  rock-shaft  and  tending 
to  throw  the  sound-box  in  the  direction  of 
the  record,  an  adjustable  collar  carried  by 
the  rock-shaft,  a  pin  or  arm  depending  from 
said  collar,  an  adjustable  stop  engaging  said 

pin  or  arm  to  limit  movement  of  the  sound- 
box in  the  direction  of  the  record,  a  rocking 

frame,  a  record-mandrel-driving  pulley  sup- 
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ported  by  the  frame,  a  bar  pivoted  to  said 
frame  and  having  a  notch  or  recess  in  which 
said  pin  or  arm  is  entered,  a  shaft  on  which 
the  rocking  frame  is  mounted,  and  a  wind- 

ing-drum carried  by  said  shaft  and  having  a 
flexible  connection  with  the  pendent  arm  of 
the  carriage. 

In  testimony  that  I  claim  the  foregoing  as 
my  own  I  have  hereto  affixed  my  signature 
in  the  presence  of  two  witnesses. 

BENJAMIN  DUBINSKI. 
Witnesses : 

Joseph  New, 
Charles  Haspole. 
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To  all  whom  it  mat/  concern: 

Be  it  known  that  I,  Edward  L.  Aiken,  re- 
siding at  East  Orange,  in  the  county  of  Essex 

and  State  of  New  Jersey,  have  invented  cer- 
5  tain  new  and  useful  Improvements  in  Mold- 

ing Apparatus,  of  which  the  following  is  a  de- 
scription. 

My  invention  relates  to  apparatus  for  use 
in  the  molding  of  phonograph-records,  and 

io  preferably  the  molding  process  described  in 
Patent  No.  683,615, granted  October  1,  1901, 
to  Walter  H-.  Miller  and  Jonas  W.  Aylsworth, 
wherein  a  hollow  cylindrical  mold  bearing 
upon  its  interior  surface  a  phonographic  rec- 

1 5  ord  in  relief  is  dipped  into  molten  material 
suitable  for  forming  records,  so  that  the  wax  or 
wax-like  material  congeals  and  forms  a  deposit 
upon  the  bore  of  the  cylinder,  whereupon  the 
mold  is  then  raised  out  of  the  tank  containing 

2c  the  molten  material  and  the  congealed  wax 
is  reamed  out  while  still  warm.  The  mold 
being  then  chilled,  the  record  contracts  and 
may  be  drawn  out  from  the  mold  by  a  rela- 

tive longitudinal  movement  without  injury 
25  to  the  record-groove. 

In  apparatus  used  heretofore  for  support- 
ing the  molds  and  raising  and  lowering  the 

same  it  is  common  to  support  six  mold-car- 
riers side  by  side  above  a  long  tank,  so  that 

30  one  operator  can  attend  to  the  operation  of 
six  molds.  The  operation  of  such  apparatus 
is  as  follows :  The  mold  being  in  position  to  be 
lowered  into  the  tank,  the  mold-carrier  is  al- 

lowed to  descend  by  its  own  weight,  slow  and 
35  uniform  motion  being  obtained  by  means  of 

a  dash-pot.  The  operator  passes  to  the  next 
mold,  which  has  been  immersed  in  the  molten 
material  the  proper  length  of  time  to  form  a 
record,  and  raises  the  same  by  means  of  a 

40  rope  passing  over  a  pulley,  the  mold-carrier 
being  held  in  its  proper  position  by  a  sustain- 

ing-hook. The  operator  then  removes  the 
mold  from  the  carrier,  inserts  a  fresh  mold, 
and  releases  the  mold-carrier,  allowing  the 

45  same  to  descend,  as  before  described.  He 
then  passes  on  to  the  next  mold-carrier,  which 
is  in  its  lowered  position,  and  repeats  the  oper- 

ations just  described.  In  this  manner  he 
finishes  up  the  row  of  six  mold-carriers,  and 

50  upon  his  return  to  the  first  a  sufficient  length 
of  time  has  elapsed  for  the  molding  or  con- 

gealing of  the  wax  in  the  first  mold,  and  the 

entire  apparatus  is  in  condition  for  a  second 
cycle  or  operations  exactly  similar  to  the 
first.     This  manner  of  operating  a  molding  55 

apparatus  requires  a  considerable  expendi- 
ture of  labor  in  raising  the  mold-carriers,  so 

that  after  several  hours  of  work  operators  do 
not  generally  work  as  rapidly  as  at  first  and 
the  quantity  of  work  turned  out  within  a  given  60 
time  is  diminished  even  though  the  slowing  up 
of  the  operator  may  be  so  slight  as  not  to  be 
noticeable.     Furthermore,  an  indolent  oper- 

ator is  at  any  time  able  to  greatly  reduce  the 
number  of  records  which  the  apparatus  is  ca-  65 
pable  of  producing  within  a  given  time  with- 

out the  slowing  up  being  very  apparent. 
It  is  the  object  of  my  invention  to  provide 

an  apparatus  which  will  either  produce  the 
greatest  possible  number  of  records  within  a  70 
given  time  or  else  will  indicate  that  it  is  not 
being  operated  at  full  capacity. 

Reference  is  hereby  made  to  the  accompa- 
nying drawings,  in  which  the  same  reference- 

numerals   indicate    corresponding   parts   in  75 

both  views,  of  which — 
Figure  1  is  a  side  elevation,  partly  in  sec- 

tion, of  one  form  of  device  in  which  my  in- 
vention may  be  embodied;  and  Fig.  2  is  a 

front  elevation,  partly  in  section,  of  the  same.  80 
In  the  apparatus  shown  1  is  a  tank  of  any 

suitable  form  for  containing  molten  material 
from  which  the  records  are  to  be  formed. 

This  tank  supports  the  legs  or  standards  2  of 
the  dipping  apparatus,  said  legs  or  standards  85 
carrying  a  top  plate  or  frame  3  at  their  upper 
ends.  Extending  downwardly  from  the  top 
frame  are  rods  4  4  at  each  side,  connected 
together  at  their  lower  ends  by  plates  5. 
Guide-rods  6  extend  between  the  plates  5  90 
and  the  top  frame  3.  Mounted  to  slide  lon- 

gitudinally of  the  guide-rods  6  are  sleeves  7 
7,  formed  on  a  yoke  8,  having  a  central  open- 

ing therein  for  receiving  a  dipping -can  9. 
Connecting-rods  12  extend  between  the  yoke  95 
8  and  an  upper  yoke  13,  formed  with  sleeves 
14,  also  movable  on  the  guide-rods  6.  Ex- 

tending upwardly  from  the  yoke  13  are  con- 
necting-rods 15,  secured  together  at  their 

tops  by  a  cross-head  16,  through  which  ex-  100 
tends  a  rod  17,  adjustably  connected  with 
the  cross-head  by  a  set-screw  18.  The  rod 
17  is  guided  in  a  bearing  by  a  stationary 
yoke  19,  supported  by  standards  20  from  the 
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top  of  a  dash-pot  cylinder  21.  A  piston  22 
works  in  this  cylinder  and  connects  with  the 
lower  end  of  the  rod  17.  This  piston  is  pro- 

vided with  a  pel  cock  23,  which  may  be 
5  opened  more  or  less  to  regulate  the  descent 

01  the  cylinder. 
The  rod  17  is  connected  by  means  of  a 

chain  or  coupling  25  with  one  end  of  a  lever 
26,  which  is  pivoted  at  28  to  a  suitable  sup- 

io  port  31  and  carries  at  its  inner  end  a  roller 
27  for  engagement  with  a  cam  21).  .V  cam- 
shaft  30  extends  parallel  to  the  row  of  mold- 
carriers,  and  a  cam  is  provided  for  elevat- 

ing each  of   said  carriers.     Therefore  for  a 
15  set  of  six  mold  -  carriers  there  will  be  six 

cams,  and  in  order  that  the  proper  cycle  of 
operations  may  take  place  each  cam  will  he 
placed  on  the  shaft  at  a  different  angle,  so 

that  they  will  operate  successively"  in  regu- 
20  lar  sequence  and  at  regular  intervals  of  time. 

Thus  when  six  cams  are  used  they  will  he 
?  laced  sixty  degrees  apart  around  the  shaft. 
t  is  immaterial  in  what  order  the  several 

cams  operate  so  long  as  they  operate  suc- 
25  cessively  and  at  regular  intervals. 

The  shaft  30  is  rotated  slowly  at  a  constant 
speed  by  means  of  any  suitable  mechanism. 
I  have  shown  for  this  purpose  a  driving-shaft 
33,  which  may  be  driven  by  an  electric  mo- 

30  tor.     The  said  shaft  is  provided  with  a  worm 
34,  which  meshes  with  the  worm-wheel  32  on 
the  shaft  30.  A  cross-beam  35  is  provided 
as  an  additional  support. 

Each  of  the  cams  29  is  so  formed  that  it 

35  raises  the  mold-carrier  with  a  slowT  practi- 
cally uniform  motion  from  its  lowest  to  its 

highest  position.  It  then  holds  the  same  in 
the  latter  position  for  a  fixed  length  of  time, 
which  is  usually  sufficient  to  enable  the  oper- 

40  ator  to  remove  the  filled  mold  from  the  car- 
rier and  replace  the  same  by  a  new  empty 

mold.  While  this  operation  is  going  on  the 

next  mold-carrier  is  being  raised,  and  just  as 
it  reaches  its  highest  position  the  first  cam 

45  passes  the  roller  and  allows  the  first  mold- 
carrier  to  descend  of  its  own  weight. 

Depending  from  the  top  frame  or  plate  3 
is  a  latch  24,  which  swings  rearvvardly  to 

allow  the  y'oke  13  to  ascend  slightly  above 
50  the  latch,  but  which  engages  the  same  upon 

its  descent  and  holds  the  mold-carrier  in  an 
elevated  position  until  the  operator  is  ready 
for  the  mold  to  be  immersed,  whereupon  it 
is  only  necessary  to  withdraw  the  latch  and 

55  permit  the  parts  to  descend  by  gravity.  Or- 
dinarily the  operator  releases  the  carrier  as 

soon  as  it  reaches  the  latch  in  its  descent; 
but  occasionally  some  extra  time  is  needed. 
In  this  case  the  carrier  is  held  up  by  the  said 

60  latch  while  the  operator  arranges  the  new 
mold;  but  if  so  much  time  elapses  that  the 
operator  has  to  pass  on  to  the  next  mold  the 
first  mold-carrier  must  remain  elevated  for 
an  entire  cycle  of  operations,  since  the  time 

65  remaining  would  not  be  sufficient  for  form- 

ing a  perfect  record  in  the  first  mold  by  the 
time  at  which  it  will  he  elevated  by  the  cam- shaft. 

It  is  sometimes  desirable  that  the  latch  be 

removed  or  held   in  such   a   position   that   it    70 
will  not  intercept  the  yoke  1:5  in  its  descent. 

In  this  case  the  operator  must  of  course  re- 
place   the    filled    mold    with    an    empty    one 

while  the  mold-carrier  is  held  in  its  elevated 
position   by   the  cam,   since   the  carrier  will   75 
descend  as  soon  as  the  roller  27  passes  the 
cam.     The  advantage  of  this  method  of  pro- 

cedure  is    that    absolute    uniformity    in    the 
time  and  duration  of  the  immersion  of  each   . 

mold  is  secured.     The  operator  is  thus  re-  80 
lieved  of  the  labor  of  raising  the  molds  and 
can  therefore  work  more  rapidly  at  his  other 
duties.     Furthermore,    the    time    formerly 
occupied  in  raising  the  molds  is  all  saved, 
since  the  operator  is  able  to  work  on  one  85 
mold  while  its  successor  is  being  raised.     The 
-peed  of  the  shaft  30  is  so  regulated  as  to 
allow  the  operator  just  enough  time  to  per- 

form the  necessary  work,     it  is  impossible 
for  him  to  slight  the  work,   because  if  he  90 
should  allow  a  filled  mold  to  descend  into  the 

tank  instead  of  a  fresh  empty  mold  the  mold 
would  become  choked  with  material,  which 

would  of  course  furnish  evidence  that  negli- 
gence had  occurred.     On  the  other  hand,  if  95 

the  operator  allows  the  hook  24  to  hold  the 
mold  elevated  so  that  it  will  not  descend  into 

the  tank  it  will  be  necessary  for  him  to  leave 
the  mold  in  its  elevated  position  for  an  entire 

cycle  of  operations,  because  if  he  should  al-  100 
low  it  to  descend  too  late  there  would  not  be 

time  enough  for  a  record  to  be  formed  in  the 
mold  at  the  time  the  cam  effects  the  eleva- 

tion thereof.     It  is  obvious,  therefore,  that  by 

means  of  my  invention  the  molding  appara-  105 
tus  can  be  operated  at  its  full  capacity  and 
that  if  it  is  not  so  operated  the  fact  will  be  at 
once  apparent  to  an  observer. 

Having  now  described  my  invention,  what 
I  claim  as  new  therein,  and  desire  to  secure  no 

by  Letters  Patent,  is — 
1.  In  a  molding  apparatus,  the  combina- 

tion of  a  series  of  mold-carriers  occupying  de- 

pressed positions,  and  driven  means  for  rais- 
ing each  of  said  mold-carriers,  said  means  op-  115 

erating  to  raise  the  mold-carriers  in  regular 
sequence,  substantially  as  set  forth. 

2.  In  a  molding  apparatus,  the  combina- 
tion of  a  series  of  mold-carriers  occupying  de- 

pressed positions  and  driven  means  for  rais-  120 
ing  each  of  said  mold-carriers,  said  means  op- 

erating to  raise  the  mold-carriers  in  regular 
sequence  and  to  hold  the  same  in  elevated  po- 

sitions for  intervals  which  are  shorter  than 

the  periods  of  depression,  substantially  as  set  125 
forth. 

3.  In  a  molding  apparatus,  the  combina- 
tion of  a  series  of  mold-carriers  occupying  de- 

pressed positions,  and  driven  means  for  rais- 
ing each  of  said  mold-carriers  in  regular  se-  130 
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quence  and  for  sustaining  the  same  in  its  ele- 
vated position  for  a  short  period  of  time,  said 

means  operating  to  raise  one  carrier  while  the 
preceding  carrier  is  in  an  elevated  position, 

5  substantially  as  set  forth. 
4.  In  a  molding  apparatus,  the  combina- 

tion of  a  series  of  mold-carriers  occupying  de- 
pressed positions,  releasable  means  for  hold- 

ing each  of  said  carriers  in  an  elevated  posi- 
l  o  tion,  and  driven  means  for  raising  said  mold- 

carriers  in  regular  sequence  and  sustaining 
the  same  in  their  elevated  positions  for  a 
short  period  of  time,  substantially  as  set 
forth. 

15  5.  In  a  molding  apparatus,  the  combina- 
tion of  a  mold-carrier  and  means  for  inter- 

mittently raising  and  lowering  said  mold-car- 
rier, said  means  operating  to  hold  the  mold- 

carrier  in  an  elevated  position  for  an  interval 
20  which  is  shorter  than  the  period  of  depres- 

sion, substantially  as  set  forth. 
6.  In  a  molding  apparatus,  the  combina- 

tion of  a  series  of  mold-carriers  occupying  de- 
pressed positions,  and  driven  means  for  rais- 

25  ing  and  sustaining  each  of  said  mold-carriers 
in  regular  sequence,  the  periods  of  depression 
being  greater  than  the  periods  of  elevation, 
substantially  as  set  forth. 

7.  In  a  molding  apparatus,  the  combina- 
tion of  a  series  of  mold-carriers  occupying  de-  30 

pressed  positions,  and  a  driven  cam-shaft  for 
elevating  each  of  said  mold-carriers  and  hold- 

ing the  same  in  its  elevated  position  for  a 
fixed  interval  of  time,  the  cams  being  placed 
at  different  angles  on  the  shaft  so  as  to  raise  35 
the  mold-carriers  in  regular  sequence,  sub- 

stantially as  set  forth. 
8.  In  a  molding  apparatus,  the  combina- 

tion of  a  series  of  mold-carriers  occupying  de- 
pressed positions,  a  driven  cam-shaft  for  ele-  40 

vating  each  of  said  mold-carriers  and  holding 
the  same  in  its  elevated  position  for  a  fixed 
interval  of  time,  the  cams  being  placed  at 
different  angles  on  the  shaft  so  as  to  raise  the 
mold -carriers  in  regular  sequence,  and  the  45 
surfaces  of  said  cams  overlapping  in  such  a 
manner  that  the  lifting  operation  of  one  cam 
takes  place  during  the  holding  operation  of 
the  preceding  cam,  substantially  as  set  forth. 

This   specification   signed   and   witnessed  50 
this  21st  day  of  March,  1905.   . 

EDWARD  L.  AIKEN. 

Witnesses : 
Delos  Holden, 
Frank  L.  Dyer 
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Patented  April  17,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Charles  Algernon 

Parsons,  a  subject  of  the  King  of  Great 
Britain  and  Ireland,  residing  at  Heaton 

■5  Works,  Newcastle-upon-Tyne,  in  the  county 
of  Northumberland,  England,  have  invented 
certain  new  and  useful  Improvements  in 

Sound  Reproducers  or  Intensifiers  Appli- 
cable to  Phonographs,  Gramophones,  Tele- 

phones, and  the  Like,  (for  which  I  have  made 
application  for  Letters  Patent  in  Great  Brit- 

ain, No.  10,468,  bearing  date  August  5, 

1903,)  of  which  the  following  is  a  specifica- 
tion. 

I  am  aware  that  mechanically  or  automat- 
ically operated  valves  with  air  or  steam — 

such,  for  example,  as  sirens — have  been  pro- 
posed and  are  in  use  for  the  production  of 

sound.  I  am  also  aware  that  Edison  pro- 
posed the  use  of  an  air  relay  and  valve 

moved  by  a  diaphragm  operated  by  sound, 
the  air  from  the  valve  operating  a  second 

diaphragm,  and  this  in  turn  operating  a  mi- 
crophone  for   the   purpose    of   intensifying 

25  sound.  Also  several  persons  since  that  date 
have  proposed  and  described  air-relays  and 
similar  apparatus  for  the  purpose  of  intensi- 

fying sound,  such  relays  being  operated 

either  by  a  diaphragm  moved  \>j  the  sound- 
30  waves  or  by  phonograph  or  gramophone  rec- 

ords. 

The  present  invention  relates  to  the  con- 
struction and  proportioning  of  such  valves  or 

sound  reproducers  and  intensifiers,  so  as  to 
render  them  successful  and  efficient. 

Referring  to  the  accompanying  drawings, 
Figure  1  is  a  front  elevation  showing  the  gen- 

eral arrangement  of  my  improvements  as  ap- 
plied to  a  gramophone.     Fig.   2  is  an  en- 

40  larged  elevation  of  the  compressed-air  cham- 
ber and  its  connections,  the  pipe  leading  to 

the  trumpet  being  removed,  while  Fig.  3  is  a 
section  on  the  line  X  X,  Fig.  2.  Fig.  4  is  an 
enlarged  elevation  of  the  stationary  part  of 

45  the  valve,  while  Figs.  5  and  6  are  respectively 
an  enlarged  elevation  and  sectional  end  view 
of  the  valve-cover.  Fig.  7  is  a  plan  view 
showing  means  for  connecting  the  trumpet  to 
the  reproducer. 

Referring  to  Figs.  1,2,  and  3,  a  is  a  hollow 
arm  carrying  the  reproducer  at  one  end  and  a 
counterbalance-weight  6  at  the  other.  The 
arm  a  is  carried  by  a  flat  spring  c  in  one  piece 
with  a  post  d,  which  can  rotate  in  a  socket  e 

55  on  a  fixed  part  of  the  gramophone.  The 
compressed  -  air  chamber  /,  supplied  with 

60 

70 

75 

compressed  air  from  any  convenient  source 
through  the  hollow  arm  a,  consists  of  a  cylin- 

drical casing  g,  forming  the  front  of  the  cham- 
ber and  clamped  to  the  plate  h,  carried  by 

the  arm  a,  by  the  bolt  i  and  thumb-screw  j,  a 
layer  of  soft  material  Tc  being  clamped  be- 

tween the  edge  or  casing  g  and  plate  ~h.  The chamber  /  is  divided  by  a  circular  piece  of 

wire-gauze  g' ,  the  part  of  the  chamber  on  the  65 
air-supply  side  of  the  gauze  being  filled  with 
cotton,  wool,  or  other  suitable  material  and 

acting  as  an  air-filter.  In  the  front  face  of 
the  chamber/ is  fixed  a  grating  I,  forming  the 

stationary  part  of  the  valve  (more  fully  de- 
scribed below)  and  also  forming  part  of  the 

boundary  of  the  compressed-air  chamber  f. 
A  grating  m  forms  the  valve-cover  and  is  at- 

tached to  a  small  steel  weigh-bar  n,  which  may 
be  mounted,  as  shown  in  Figs.  2  and  3,  on  two 
very  short  but  flexible  flat  springs  0  0,  parallel 

to  its  axis,  fixed  to  supports  0'  0'  on  the  face  of 
the  chamber  /  and  allowing  the  weigh-bar  n 
to  oscillate  rotationally  only  about  its  axis. 

In  one  piece  with  the  weigh-bar,  and  thus  in  80 
rigid  connection  with  the  valve-cover  m,  is 
the  actuating-arm  p,  which  in  the  gramo- 

phone forms  a  socket  for  the  reproducing- 
style  q,  held  in  the  said  socket  by  a  set-screw 
r  or  other  convenient  means.  The  rectangu- 

lar base  s  of  the  conical  pipe  t,  leading  to  the 
trumpet,  is  removably  seated  on  the  face  of 
the  compressed-air  chamber/ and  closely  sur- 

rounds the  valve -grating  I.  In  one  side  of 
the  base  s  is  a  rectangular  opening  u  to  allow  90 
the  pipe  t  to  be  placed  in  position  over  the 
valve-cover  m.  The  base  s  of  the  pipe  t 
should  give  just  sufficient  clearance  to  allow 
the  oscillations  of  the  valve-cover  m,  so  that  as 
little  air  as  possible  passes  into  the  pipe  t,  and 
so  to  the  trumpet,  except  through  the  slots 
of  the  valve-cover  m,  and  as  little  air  as  pos- 

sible escapes  around  the  valve-cover  through 
the  openings  u.  A  central  diaphragm  v,  par- 

allel to  the  tongues  of  the  grating  m,  divides 

the  conical  pipe  t.  To  the  weigh-bar  n  is  rig- 
idly attached  a  steel  spring-wire  w,  lying  in 

the  direction  of  the  axis  of  the  weigh-bar  near 
its  point  of  attachment  and  bent  so  that  its 
other  end,  fitted  with  a  rubber  sleeve  x,  bears 

against  an  adjustable  thumb-screw  z.  The 
spring-wire  w  always  tends  to  move  the  valve- cover  m  toward  the  stationary  grating  Z,  and 

b}T  turning  the  screw  z  the  position  of  the 
valve-cover  m  when  at  rest  can  be  adjusted. 

Referring  to  Figs.  4,  5,  and  6,  the  fine  grat- 
ings I  and  m,  forming  the  valve,  are  of  the 

85 

95 io5 

no 
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same  pitch.  The  slots  in  the  grating  /  ma] 
be  of  rat  her  greater  breach  li  t  ban  the  tongues 
of  the  grating  m.  When  the  gratings  are 
placed  together  with  the  tongues  of  in  above 

5  the  slots  of  /,  very  little  air  can  pass  through 

them;  but  when  slightly  separated  in  a  direc- 
tion ;>lmost  normal  to  their  faces  by  the  rota- 
tion of  ///  about  the  axis  of  the  weigh-bar  n 

air   passes   through   the  openings   formed   at 
10  both  edges  of  each  tongue.  The  tongues  of 

the  valve-cover  are  formed  wedge-shaped  in 
order  to  reduce  the  mass  of  the  moving  part 
of  the  valve  as  much  as  possible  consistently 
with  preserving  rigidity.     The  valve  I  have 

15  shown  enlarged  four  times  in  Figs.  4,  5,  and 
6  is  of  dimensions  which  have  been  found  to 

work  well  as  applied  to  a  gramophone.  Such 
a  valve  may  be  of  larger  dimensions  and  of 

coarser  pitch — say  thirty-three  to  the  inch — 
20  than  a  valve  of  the  same  class  suitable  for  a 

phonograph.  In  this  class  of  valve  when 

used  for  a  phonograph  I  have  found  by  ex- 
periment that  up  to  a  fineness  of  pitch  of 

sixty-six  per  inch  and  a  width  of  slot  of  about 
25  .008  of  an  inch  there  is  a  steady  increase  of 

loudness  and  clearness  of  the  sound  produced. 

Such  a  valve  for  phonograph-records  may 
have  twent}r  slots  and  twenty-one  tongues, 
each  slot  three-sixteenths  of  an  inch  long, 

3c  thus  giving  a  total  length  of  lip-opening  of 
two  by  twenty  bv  three-sixteenths  equals 
seven  and  one-halt  inches.  Such  a  valve  is 
very  small  in  dimensions.  The  thickness  of 
the  tongue  maybe  .015  of  an  inch  at  the  roots, 

35  tapering  to  .003  of  an  inch  at  the  tips,  and  the 
back  may  stand  out  from  the  wreigh-bar  one- 
sixteenth  of  an  inch.  When  made  of  nine- 

carat  gold,  (the  metal  I  sometimes  prefer  in  or- 
der to  obviate  oxidation,)  its  weight  will  be 

40  about  one  and  one-fourth  grains.  If  made  of 
aluminium,  which  produces  louder  sounds, 
the  weight  may  be  reduced  to  three-fourths 
of  a  grain.  The  amplitude  of  oscillation  of 
the  center  of  the  valve-uniting  for  the  gramo- 

45  phone  may  be  about  equal  to  that  of  the 
style-point.  For  the  phonograph  and  ordi- 

nary wax  records  it  may  be  from  equal  to 
double  that  of  the  style-knob.  These  ratios 
depend  chiefly  on  the  dimensions  and  fine- 

50  ness  and  weight  of  the  gratings.  The  air- 
pressure  may  be  from  two  to  five  pounds  per 
square  inch  or  even  higher;  but  with  three 
pounds  the  reproduction  from  the  wax  rec- 

ord is  louder  than  the  original  voice  speaking 
55  into  an  Edison  Bell  recording-phonograph 

when  making  the  secord.  Though  I  have 
mentioned  a  fineness  of  grating  of  sixty-six- 
to-t he-inch  pitch,  I  have  not  as  yet  observed 
any  marked  limit  a.  t  ion  with  fineness  up  to 

60  this  degree.  The  gratings  do  not  become 
stuck  or  choked,  provided  an  air-filter  of  cot- 

ton or  toweling  is  placed  in  the  supply-pipe. 
The  cutting  of  such  gratings  is  easily  accom- 

plished by  fine  watch- making  tools,  includ- 
65  ing  a  lathe  and  thin  and  fine  saws  of  a  tliick- 

ncss  equal  to  the  slots  to  be  cut.  Such 
gratings  may  be  formed  of  two  perforated 
plates  or  membranes  instead  of  gridirons. 
Though  I  have  described  and  illustrated  this 
valve  as  a  single  comb,  I  may  form  it  as  a  70 
double  or  a  circular  or  a  segmental  or  other 
form  of  comb,  the  general  guiding  principle 
being  that  it  is  desirable  to  reduce  the  lengths 
of  the  tongues  to  secure  their  rigidity  with  a 
minimum  aggregate  weight  of  tongue,  and  it  75 
is  therefore  desirable  to  increase  the  number 

of  tongues  as  much  as  possible  and  to  reduce 
their  length  and  thickness,  the  limiting  thick- 

ness of  any  tongue  of  given  length  being  de- 
termined by  this  that  the  frequency  of  oscil-  80 

lation  of  the  tongue  shall  be  above  some 
given  and  very  high  note.  If  the  tongues 
are  too  thin,  they  may  set  up  an  audible  vi- 

bration of  their  own  independently  of  the 
controlled  oscillation  of  the  valve  as  a  whole.  85 

Though  I  have  described  the  moving  mem- 
ber as  attached  to  a  weigh-bar  actuated  by 

an  arm,  I  may  prefer  to  apply  the  moving 
force  directh-  to  any  part  of  the  valve  and  to 
place  the  fulcrum  outside  such  force  rela-  90 
tively  to  the  valve.  This  disposition  I  pre- 

fer in  the  case  of  a  circular  comb;  but  in  all 

cases  suitable  arrangements  must  be  pro- 
vided to  maintain  constant  proportional  dis- 

placement of  all  parts  of  the  valve  relatively  95 
to  the  fixed  valve-face  during  oscillation. 
Although  I  have  described  the  valve  as 

worked  by  compressed  air  and  in  conjunc- 
tion with  a  pressure-chamber,  the  reproducer 

may  be  worked  by  rarefied  air  and  a  suction-  100 
chamber.  In  all  cases  the  moving  part  of 
the  valve  should  be  placed  on  the  side  of  less 
pressure.  If  placed  on  the  side  of  greater 

pressure,  it  is  liable  to  be  in  unstable  equi- 
librium and  to  sound  like  a  reed  as  a  whole  on  105 

its  own  account,  or  the  individual  tongues  of 
the  valve  may  similarly  vibrate. 

For  use  with  gramophone-records  the  vol- 
ume of  the  compressed  -  air  chamber  must 

usually  exceed  one  cubic  inch  and  is  gener-  1 1  o 
ally  made  equal  to  about  three  cubic  inches. 

I  also  slightly  throttle  the  inlet  to  the  com- 
pressed-air chamber  to  increase  the  steadi- ness. 

In  combination  with  the  valve  described  115 

in  this  specification  I  have  found  by  experi- 
ment that  if  the  trumpet  is  lined  with  velvet, 

felt,  or  similar  substance  for  a  short  distance 
from  the  small  end  sounds  of  very  short 
wave  length,  such  as  scratching  and  very  120 
high  harmonics,  are  much  reduced.  Also 
I  nave  found  that  a  piece  of  tubing  with  one 
or  more  sharp  bends  introduced  between  the 

reproducer  and  the  trumpet  is  of  great  assist- 
ance in  reducing  such  sounds.  The  very  125 

short  waves  proceed  in  radial  directions 
from  the  valve  and  impinge  on  the  sides,  es- 

pecially at  the  bends,  and  are  thereby  re- 
duced, while  the  wyaves  of  moderate  length 

travel  easily  round  the  bends  and  are  less  af-  130 



this  into  effect  is  to  attach  a  piece  of  metal 
tubing  y  bent  twice  at  right  angles  to  the 
tube  t,  Fig.  3,  and  to  the  trumpet  by  means 

5  of  short  pieces  of  rubber  tubing,  as  illustrated 
in  Fig.  7. 

Having  now  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is — 
1.  An  apparatus  for  reproducing  sounds, 

comprising  in  combination,  a  valve -face; 
short  flexible  springs  fixed  at  one  side  of  said 
valve-face;  an  oscillating  valve-cover  mount- 

ed on  said  springs  and  adapted  to  control  a 

15  current  of  elastic  fluid;  and  means  for  actu- 
ating said  valve-cover  in  accordance  with  the 

sounds  to  be  reproduced;  substantially  as 
described. 

2.  An  apparatus  for  reproducing  sound, 

jo  comprising  in  combination,   a  valve -face; 
short  flexible  springs  fixed  at  one  side  of  said 
valve-face ;  an  oscillating  valve-cover  mount- 

ed on  said  springs  and  adapted  to  control  a 
current  of  elastic  fluid;  means  for  adjusting 

1*5  the  position  of  said  valve-cover  relatively  to 
said  valve -face;  and  means  for  actuating 
said  movable  grating  in  accordance  with  the 
sounds  to  be  reproduced;  substantially  as 
described. 

o  3.  In  a  sound-reproducing  apparatus,  in 
combination;  an  elastic  -  fluid  chamber;  a 
fixed  grating  forming  part  of  the  boundary 
of  said  chamber;  a  connection  adapted  for 
supplying  compressed  or  rarefied  elastic  fluid 

5  to  said  chamber;  short  flexible  springs  fixed 

to  said  chamber;  an  oscillating  grating- 
mounted  on  said  springs  and  adapted  to  con- 

trol the  flow  of  elastic  fluid  through  the  open- 
ings in  said  fixed  grating;  and  means  for  ac- 

0  tuating  said  oscillating  grating  in  accordance 
with  the  sounds  to  be  reproduced,  substan- 

tially as  described. 
4.  In  a  sound-reproducing  apparatus,  in 

combination;    an  elastic  -  fluid   chamber;   a 
5  fixed  grating  forming  part  of  the  boundary 

of  said  chamber;  an  axially-oscillating  bar 
mounted  on  said  chamber;  a  grating  fixed  to 
said  bar  and  adapted  to  control  the  flow  of 
elastic    fluid    through    said    fixed    grating; 

0  means  for  adjusting  the  position  of  said  os- 
cillating grating  relatively  to  said  fixed  grat- 

ing, and  means  for  actuating  said  bar  in  ac- 
cordance with  the  sounds  to  be  reproduced, 

substantially  as  described. 
5  5.  In  a  sound-reproducing  apparatus,  in 
combination;  an  elastic  -  fluid  chamber;  a 
hollow  arm  carrying  said  chamber,  a  fixed 
grating  forming  part  of  the  boundary  of  said 
chamber;  said  hollow  arm  being  movably 

5  supported,  a  connection  to  said  hollow  arm 
adapted  for  supplying  compressed  or  rarefied 
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elastic  fluid  to  said  chamber;  a  movable  grat- 
ing adapted  to  control  the  flow  of  elastic  fluid 

through  the  openings  in  said  fixed  grating; 
and  means  for  actuating  said  movable  grat-  65 
ing  in  accordance  with  the  sounds  to  be  re- 

produced, substantially  as  described. 
6.  In  a  sound-reproducing  apparatus,  in 

combination;  an  elastic  -  fluid  chamber;  a 
fixed  grating  forming  part  of  the  boundary  70 
of  said  chamber;  an  axially-oscillating  bar 
mounted  on  said  chamber;  a  grating  fixed  to 
said  bar  and  adapted  to  control  the  flow  of 
elastic  fluid  through  said  fixed  grating;  a 
style-socket-forming  arm  fixed  to  said  bar;  75 
and  means  for  fixing  a  gramophone  or  pho- 

nograph style  in  said  socket;  substantially 
as  described. 

7.  In  a  sound-reproducing  instrument  in 
combination;  a  compressed  -  air  chamber;  80 
wire-gauze  dividing  said  chamber  into  two 
parts ;  an  air-filter  on  one  side  of  said  wire- 
gauze;  a  fixed  grating  forming  part  of  the 
boundary  of  said  air-chamber;  a  grating 
movable  in  a  substantially  normal  direction  85 
so  disposed  as  to  cover  the  openings  in  said 
fixed  grating;  and  means  for  actuating  said 
movable  grating  in  accordance  with  the 
sounds  to  be  reproduced;  as  set  forth. 

8.  In  a  sound-reproducing  apparatus,  in  90 
combination;     an  elastic -fluid  chamber;  a 
fixed  grating  forming  part  of  the  boundary 
of  said  chamber;  an  axially-oscillating  bar 
mounted  on  said  chamber;  a  grating  fixed  to 
said  bar  and  adapted  to  control  the  flow  of  95 
elastic  fluid  through  said  fixed  grating;  a 

style-socket-forming  arm  fixed  to  said  bar; 
a  style  fixed  in  said  arm;  and  means  for  ac- 

tuating said  style  in  accordance  with  the 
sounds  to  be  reproduced ;  substantially  as  de-  1 00 
scribed. 

9.  In  a  sound-reproducing  instrument  in 
combination;  an  elastic  -  fluid  chamber;  a 
connection  adapted  for  supplying  elastic  fluid 
to  said  chamber;  a  fixed  grating  forming  105 

part  of  the  boundary  of  said  chamber;  a  grat- 
ing movable  in  a  substantially  normal  direc- 
tion adapted  to  control  the  flow  of  elastic 

fluid  through  said  fixed  grating;  a  tube  fixed 
to  said  chamber  leading  from  said  grating;  a  no 
short  connecting-tube  having  two  or  more 
sharp  bends  between  said  tube  and  the  trum- 

pet; and  means  for  actuating  said  movable 
grating  in  accordance  with  the  sounds  to  be 
reproduced,  substantially  as  described.  115 

In  witness  whereof  I  have  hereunto  set  my 
hand  in  presence  of  two  witnesses. 

CHARLES  ALGERNON  PARSONS. 

Witnesses : 
Hervey  Graham  Dakyns,  Jnr., 
William  Daggett.     - 







No.  818,119. PATENTED  APR.  17,  1906. 
C.  A.  G.  PRITCHARD. 

SOUND  BOX. 
APPLICATION  FILED  SEPT,  2,  1905. 

s<t 

-47 

49- 

/  Ilir2. 

M  fa  esses.- 
./J 

,    ,     „  Inventor, 

Attys. 



UNITED  STATES  PATENT  OFFICE. 
CHARLES  A.  G.  PRITCHARD,  OF  CLEVELAND,  OHIO. 

SOUND-BOX. 

No.  818,119. Specification  of  Letters  Patent.  Patented  April  17,  1906. 

Application  filed  September  2,  1905,    Serial  No.  276,894. 

To  all  whom  it  may  concern,: 

Be  it  known  that  I,  Charles  A.  G.  Pritch- 
ard,  residing  at  Cleveland,  in  the  county  of 
Cuyahoga  and  State  of  Ohio,  have  invented 

5  a  certain  new  and  useful  Improvement  in 

Sound-Boxes,  of  which  the  following  is  a  full, 
clear,  and  exact  description,  reference  being 
had  to  the  accompanying  drawings. 
My  invention  relates  to  sound-boxes,  and 

io  has  for  its  object  to  provide  in  a  simple  and 
inexpensive  construction  means  for  storing 
and  feeding  styluses  to  the  stylus  tube  or  re- 

tainer, also  means  for  securely  retaining  the 
stylus  in  place  during  the  operation  of  the 

iS  machine,  also  an  improved  form  of  resilient 
support  for  the  stylus  tube  or  retainer. 

Generally  speaking  the  invention  may  be 
defined  as  consisting  of  the  combinations  of 
parts  illustrated  in  the  drawings,  described 

20  in  the  specification,  and  embodied  in  the 
claims  hereto  annexed. 

In  the  drawings,  Figure  1  represents  a 
front  elevation  of  a  sound-box  constructed 
in  accordance  with  my  invention.     Fig.   2 

25  represents  a  side  elevation,  partially  in  sec- 
tion, of  the  device  shown  in  Fig.  1.  Fig.  3 

represents  an  enlarged  sectional  detail  show- 
ing the  construction  of  the  stylus  tube  or 

retainer  and  of  the  support  therefor.    Fig.  4 
30  represents  an  enlarged  sectional  view  on  the 

line  4  4  of  Fig.  1,  and  Fig.  5  represents  an  en- 
larged sectional  view  on  the  line  5  5  of  Fig.  1 . 

Describing  the  parts  by  reference-numer- 
als, 1  represents  the  body  of  the  box,  said 

35  body  being  circular  in  outline  and  having  a 
cylindrical  side  wall  2  and  a  head  3,  carrying 
the  usual  connection  4  for  the  horn  or  mega- 

phone. As  will  appear  more  particularly 
from  Fig.  2,  the  lower  portion  of  the  box  pro- 

40  jects  forwardly  and  is  provided  in  the  lower 
portion  thereof  with  a  slot  or  opening  5  for 
the  reception  of  the  stylus  tube  or  retainer. 
Adjacent  the  head  3  the  side  wall  is  provided 
with  a  groove  6  for  the  reception  of  the  mica 

45  disk  7  and  the  retaining  rings  or  washers  8, 
which  may  be  of  rubber  or  any  suitable  ma- 
terial. 

The  upper  forward  end  of  the  body  is  cut 
away  for  the  reception  of  a  plate  or  member 

50  9,  which  plate  or  member  may  be  removably 
secured  to  the  box-body  by  means  of  screws 
10.  A  pair  of  ledges  or  shoulders  1 1  are  pro- 

vided at  the  junction  of  the  lower  inclined 
portion  with  the  upper  portion,  said  ledges 

55  or  shoulders  receiving  the  lower  end  of  said 

plate  or  member  9.  This  plate  or  member  9 
is  scored  to  provide  a  vertically-arranged 
groove  or  channel  12  for  the  reception  of  a 
plunger  13  and  a  groove  or  channel  14,  said 
latter  groove  or  channel  being  inclined  with  60 
respect  to  the  former  and  branching  there- 

from at  a  point  below  the  lower  end  thereof. 
The  metal  between  said  channels  is  cut  away 
at  15  to  permit  the  stylus  16  to  be  delivered 
into  the  channel  12  when  the  plunger  13  is  65 
elevated  sufficiently. 

17  denotes  a  feed  or  supply  tube  for  sty- 
luses, said  tube  being  of  any  desired  length 

and  having  at  its  upper  end  a  funnel-shaped 
inlet  18  and  being  detachably  connected  to  70 
the  upper  end  of  the  plate  or  member  9  in 
alinement  with  the  groove  or  channel  14 
therein.  The  chambers  12  and  14  are  closed 

or  completed  by  means  of  the  transparent 
plate  19,  said  plate  being  secured  to  the  75 
member  9,  as  by  pins  or  rivets  20  and  the 
screws  10  and  21. 

22  designates  the  stylus-retainer.  This  re- 
tainer consists  of  a  tubular  member  23  in 

alinement  with  the  channel  12.  The  lower  80 
end  of  the  member  23  is  contracted  to  em- 

brace the  lowered  tapered  portion  of  the  sty- 
lus 16'  and  is  provided  with  oppositely-lo- 

cated slots  24,  extending  through  the  lower 
end  thereof.  The  metal  being  resilient,  a  85 

friction-clamp  is  thus  provided,  which  por- 
tion prevents  the  stylus  from  dropping  out 

of  the  lower  end  of  the  tube  23.  As  the  fric- 

tion necessary  to  retain  the  stylus  against  up- 
ward displacement  would  necessarily  be  great  90 

and  would  interfere  with  the  easy  removabil- 
ity of  the  stylus  from  the  tube  when  desired, 

I  provide  a  chuck  for  the  upper  end  or  head 

of  the  stylus,  as  follows :  At  the  proper  dis- 
tance from  the  lower  end  of  the  tube  a  per-  95 

f oration  25  is  provided,  the  upper  wall  of 

said  perforation  being  beveled  at  26  to  re- 
ceive the  inwardly-bent  lower  end  27  of  a  flat 

spring  28.  This  spring  is  conveniently  re- 
tained in  place  by  means  of  a  sliding  collar  100 

29,  surrounding  the  tube  23.  The  surface  of 
the  tube  is  cut  away  or  flattened  to  receive 
said  spring  and  to  allow  the  outer  surface 
thereof  to  be  substantially  flush  with  the  sur- 

face of  said  tube,  thereby  permitting  the  105 
sleeve  to  be  adjusted  to  permit  removal  of 
the  spring  and  to  vary  the  resistance  thereof 
to  the  passage  of  the  stylus  and  above  the 
one  in  the  clamp .  The  lower  end  of  the  spring 

projects  within  the  bore  of  the  tube  a  suffi-  no 
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25 

3° 

cient  distance  to  engage  the  upper  end  of  the 

head  of  the  stylus  16' and  prevent  upward 
displacement  thereof. 

In  order  to  provide  a  resilient  support  for 
5  the  stylus  tube  or  retainer,  J  employ  a  flat 

spring  30,  the  end  portions  of  which  are  suit- 
ably secured  to  a  bridge  31,  carried  by  the 

lower  vnd  of  the  box-body,  said  bridge  being 
secured  to  the  box-body,  as  by  screws  32. 

io  This  spring  is  spaced  from  the  bridge  31,  as 
by  metallic  washers  33,  through  which  and 
the  bridge  and  spring  extend  the  rivets  34. 
The  central  portion  of  said  spring  is  provided 
with  an  opening  35  for  the  reception  of  the 

15  tube  23,  the  portion  36,  which  extends 
through  said  opening,  being  provided  with  a 
screw-thread.  By  means  of  nuts  37  and  a 
washer  38  said  tube  is  readily  and  adjustably 
secured  to  said  spring.     The  bridge  provides 

20  a  firm  support  for  the  spring  at  the  time  when 
the  plunger  13  is  being  operated  to  eject  a 
stylus  therefrom,  while  the  slight  spacing  of 
said  spring  from  the  bridge  enables  it  to  vi- 

brate with  the  stylus-tube  and  transmit  such 
vibrations  through  the  connection  39  to  the 
disk  7. 

It  will  be  observed  that  the  tube  17  and  a 
portion  of  the  channel  14  therebelow  provide 
a  magazine  for  the  storage  of  styluses  end  to 
end.  In  order  to  retain  such  styluses  in  the 
magazine  until  such  time  as  it  may  be  desir- 

able to  supply  them  to  the  tube  or  retainer 
22,  I  employ  a  detent  consisting  of  a  flat 
spring  40.     This  spring  is  conveniently  se- 

35  cured  in  place  by  inserting  an  end  thereof  be- 
neath the  part  of  the  transparent  plate  19, 

which  covers  the  arm  or  bracket  41,  project- 
ing from  the  plate  9.  This  end  of  the  spring 

is  conveniently  secured  by  the  screw  21.     A 
40  slot  42  is  provided  in  the  plate  19,  extending 

from  a  point  near  the  screw  21  across  the 
channels  12  and  14.  The  spring  40  lies  with- 

in this  slot  and  fits  more  or  less  closely  against 
the  plate  9,  said  plate  being  recessed,  as 
shown  in  Fig.  4,  to  retain  the  spring  against 
lateral  movement.  The  free  end  of  the 
spring  is  bent  inwardly  at  43  to  engage  the 
lowermost  stylus  in  the  magazine  and  hold  it 
and  the  st}dus  thereabove  from  being  sup- 

plied to  the  portion  of  the  channel  14  below 
said  spring. 

The  plunger  13,  to  which  reference  has 
been  made  hereinbefore,  is  flattened  through- 

out the  major  portion  of  its  length,  as  will  ap- 
pear from  Figs.  1  and  4,  thereby  enabling  it 

to  be  slid  freely  beneath  the  spring  40.  The 
lower  end  45  of  the  plunger  is  circular  in  sec- 

tion to  permit  it  to  engage  the  inner  wall  of 
the  stylus  tube  or  retainer  22.  A  suitable 
distance  above  the  portion  45  it  is  provided 
with  a  cam  or  projection  46  to  engage  with 
the  lowermost  stylus  of  the  magazine.  The 
lower  end  of  this  projection  or  cam  46  is  bev- 

eled, as  appears  in  Fig.  1,  and  the  upper  end 
65  is  downwardly  inclined  to  correspond  nearly 
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to  the  contour  of  the  screw  44,  which  serves 
as  a  stop  to  prevent  the  withdrawal  of  the 
plunger;-  the  portion  of  the  plunger  in  such 
case  being  indicated  by  dotted  lines  in  Fig.  1. 

The  screw  44  has  a  wide  head  flattened  on 

its  under  surface  to  engage  the  flattened  sur- 
face of  the  plunger  and  prevent  it  from  being 

turned  out  of  operative  relation  to  the  spring 
40,  the  plate  9  being  countersunk  to  permit 
adjustment  of  said  screw. 

With  the  parts  in  the  position  shown  in 
full  lines  in  Fig.  1  it  will  be  apparent  that  by 
elevating  the  plunger  to  the  position  shown 
in  dotted  lines  the  stylus  16  in  the  lower  part 
of  the  chamber  14  will  be  free  to  fall  into  the 
lower  part  of  the  channel  12.  Before  the  end 
45  of  the  plunger  clears  the  lower  end  of  the 
said  stylus  the  projection  46  will  have  passed 
above  the  spring  40  and  said  spring  will  have 
returned  to  place  in  engagement  with  its  sty- 

lus, thereby  permitting  onh  the  stylus  16  to 
pass  into  the  lower  portion  of  the  channel  12 
and  thence  into  the  tube  23.  On  its  return 

movement  the  end  of  the  plunger  45  suffi- 
ciently covers  the  lower  end  of  the  channel  14 

before  the  engagement  of  the  spring  40  by 

the  projection  46  to  prevent  the  stylus  re- 
leased by  elevating  the  spring  from  passing 

into  the  channel  12.  It  will  thus  be  seen 
that  in  normal  operation  the  styluses  will  be 
fed  one  at  a  time  into  the  stylus-tube  23  by 
the  movement  of  the  plunger.  As  the  lower 
end  of  the  tube  23  may  offer  considerable  re- 

sistance to  the  discharge  of  styluses  there- 
through, the  provision  of  the  bridge  3  is  an 

important  feature  as  limiting  the  bending  of 
the  spring  30  and  preventing  injury  to  the 
disk  7  or  the  connection  between  the  same 
and  the  tube. 

Aside  from  its  adaptability  to  eject  sty- 
luses from  the  stylus  tube  or  retainer  the  in- 

sertion of  the  plunger  into  said  tube  serves  to 
lessen  the  amplitude  of  vibration  of  the  said 
tube  and  to  corresponding^  muffle  or  dimin- 

ish the  volume  of  sound  emitted  from  the 

box,  the  amount  of  such  reduction  being  pro- 
portionate to  the  distance  the  plunger  is  in- 

serted within  said  tube.  As  it  is  difficult  to 

assemble  the  parts  so  that  the  stylus-tube 
and  plunger-groove  channels  are  in  exact 
alinement,  it  is  not  necessary  to  make  the 
lower  end  of  the  plunger  of  exactly  the  same 
size  as  the  bore  of  the  tube,  since  with  the 
parts  slidably  out  of  alinement  a  portion  of 
the  lower  end  of  such  plunger  will  engage  a 
portion  of  the  inner  wall  of  the  tube  to  de- 

crease the  vibration  thereof. 
While  I  have  described  the  invention  in  de- 

tail, it  will  be  obvious  that  such  details  may 
be  modified  or  departed  from  more  or  less 
without  avoiding  the  spirit  of  my  invention, 
and  I  do  not  propose  to  be  limited  to  such 
details  except  as  they  may  be  positively  in- 

cluded in  the  claims  hereto  annexed  or  ren- 
dered necessary  by  the  prior  state  of  the  art. 
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Having  thus  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is — 
1.  A  sound-box  having  in  combination  a 

5  stylus  tube  or  retainer,  a  channel  in  aline- 
ment  therewith,  and  a  second  channel  for  sty- 

luses communicating  with  the  first-mentioned 
channel  at  a  point  above  the  upper  end  of  the 
tube  or  retainer,  said  second  channel  being 

io  inclined  with  respect  to  the  first,  and  a  plun- 
ger in  said  first-mentioned  channel  having  a 

range  of  movement  permitting  its  lower  end 
to  be  withdrawn  to  uncover  the  junction  of 
said  channels  and  to  be  inserted  into  the  tube 

15  or  retainer  to  eject  styluses  therefrom,  sub- 
stantially as  specified. 

2.  A  sound-box  having  in  combination  a 
retainer  for  styluses,  a  channel  in  alinement 
with  said  retainer,  a  plunger  in  said  channel, 

20  a  second  channel,  communicating  with  the 
first  channel,  wherein  styluses  may  be  stored, 

a  spring  extending  across  said  first-mentioned 
channel  and  having  a  portion  projecting  into 
the  second  channel,  and  a  plunger  in  said 

25  first-mentioned  channel  having  means  there- 
on adapted  to  engage  said  spring,  substan- 

tially as  specified. 
3.  A  sound-box  having  in  combination  a 

stylus-retainer,  a  channel  in  alinement  there- 
30  with,  a  magazine  wherein  styluses  may  be 

stored  end  to  end  and  communicating  with 
said  channel,  means  for  retaining  the  styluses 
in  said  magazine,  and  a  plunger  in  the  chan- 

nel adapted  to  operate  such  retaining  means 
35  to  cause  the  release  of  styluses  therefrom, 

substantially  as  specified. 
4.  A  sound-box  having  in  combination  a 

stylus  tube  or  retainer  provided  with  means 
for  normally  retaining  a  stylus  therein,   a 

40  channel  in  alinement  therewith,  a  magazine 
for  styluses,  a  channel  connecting  said  maga- 

zine and  first-mentioned  channel,  means  for 
retaining  styluses  in  said  magazine,  and  a 
plunger  in  said  first-mentioned  channel  con- 

45  structed  and  adapted  when  in  lowered  posi- 
tion to  eject  a  stylus  from  the  tube  or  re- 

tainer, in  elevated  position  to  permit  a  stylus 
to  pass  from  the  connecting-channel  into  the 
first-mentioned  channel,  and  in  intermediate 

50  positions  to  operate  the  retaining  means  to 
release  styluses  therefrom  to  cut  off  commu- 

nication between  the  channels,  substantially 
as  specified. 

5.  In  a  sound-box  the  combination  of  a 

5  5  stylus-retainer,  a  magazine  for  supplying  sty- 
luses thereto,  a  spring-detent  arranged  to  pre- 
vent the  feed  of  styluses  from  the  magazine 

to  the  retainer,  and  a  plunger  adapted  to  en- 
gage said  detent  and  move  it  in  a  direction  to 

60  permit  the  feed  of  styluses  from  the  maga- 
zine, substantially  as  specified. 

6.  In  a  sound-box,  the  combination  of  a 
stylus-retainer,  a  magazine  for  supplying  sty- 

luses thereto,  a  spring-detent  arranged  to  en- 

gage the  stylus  in  the  magazine  nearest  the  65 
retainer,  and  a  plunger  adapted  to  engage 
said  detent  and  move  it  in  a  direction  to  re- 

lease said  stylus,  substantially  as  specified. 
7.  In  a  sound-box,  the  combination  with  a 

stylus-retainer,  of  a  stylus-magazine  in  which  70 
styluses  may  be  stored  end  to  end,  and  means 
for  feeding  the  styluses  successively  from  said 
magazine  into  said  retainer,  substantially  as 

specified. 
8.  In  a  sound-box,  the  combination  with  a  75 

stylus-retainer,  of  a  plunger  located  in  line 
therewith,  and  a  stylus-magazine  wherein 
styluses  may  be  stored  end  to  end,  branching 
from  said  retainer,  the  plunger  serving  to  feed 
the  styluses  successively  from  the  magazine  80 
into  said  retainer,  substantially  as  specified. 

9.  In  a  sound-box,  the  combination  with  a 
needle  or  stylus-retainer,  of  a  stylus-maga- 

zine in  which  styluses  may  be  stored  end  to 

end,  a  spring-detent  controlling  the  advance  85 
of  the  styluses,  and  means  for  successively  re- 

leasing said  styluses  from  the  detent  and  feed- 
ing them  into  said  retainer,  substantially  as 

specified. 
10.  The  combination  of  a  sound-box  hav-  90 

ing  a  stylus-retainer,  a  channel  communicat- 
ing therewith,  a  magazine  wherein  styluses 

may  be  placed  end  to  end  adapted  to  com- 
municate with  said  channel,  and  means  for 

permitting  or  cutting  off  the  supply  of  sty-  95 
luses  from  said  channel  to  said  retainer,  sub- 

stantially as  specified. 
11.  A  sound-box  having  at  its  lower  por- 

tion a  stylus  tube  or  retainer  and  at  its  upper 
portion  a  magazine  wherein  styluses  may  be  100 
stored  end  to  end  detachably  secured  to  the 

upper  portion  of  the  box-body,  substantially 
as  specified. 

12.  A  sound-box  having  in  combination  a 
stylus-retainer,  a  channel  for  styluses  com-  105 
municating  therewith,  and  a  tube  adapted  to 
communicate  with  such  channel  and  remov- 

ably secured  to  said  box,  the  upper  end  of 

said  tube  being  provided  with  a  funnel-shaped 
inlet,  substantially  as  specified.  no 

13.  A  sound-box  having  in  combination  a 
bridge  or  support  having  an  opening  there- 

through, a  flat  spring  secured  to  said  bridge 
on  opposite  sides  of  said  opening  and  spaced 
therefrom,  said  spring  having  an  opening  in  115 
alinement  with  the  opening  in  the  bridge,  a 

stylus-tube  having  a  threaded  portion  in  the 
opening  of  the  spring,  and  a  nut  on  such 
threaded  portion  of  said  tube  on  each  side  of 
said  spring,  substantially  as  specified.  120 

14.  In  a  sound-box,  the  combination  of  a 
cylindrical  body  having  its  lower  portion  pro- 

jecting beyond  the  plane  of  the  upper  portion 
and  provided  with  an  opening  therethrough, 
a  bridge  carried  by  such  lower  portion  of  the  125 
body  and  having  an  opening  therethrough,  a 
spring  carried  by  said  bridge,  and  a  stylus 
tube  or  retainer  connected  to  said  spring  and 
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extending  t  hrougfa  the  openings  in  ( he  bridge 
and  the  tower  portion  of  the  body,  substan- 

tially as  specified. 

l").   In  a  sound-box  the  combination  of  a 
5  needle-magazine,  a  needle-tube  to  receive  the 

needles  from  the  magazine,  a  clamp  at  the 
lower  end  of  said  tube,  a  plunger  for  forcing 
the  needles  from  and  into  said  clamp,  a  bridge 

attached  to  the  body  of  the  sound-box  and 
10  provided  with  an  opening  therethrough,  a 

plate-spring  secured  to  the  upper  side  01  said 
bridge  and  having  the  needle-tube  passing 
through  the  middle  thereof  and  through  the 

opening  in  the  bridge,  a  nut  on  said  tube  be- 
low the  spring  and  a  washer  and  nut  on  said 

tube  above  the  spring  whereby  the  tube  is 
adjustably  secured  to  the  spring,  the  bridge 
serving  as  a  firm  support  for  the  spring  and 
needle-tube  when  the  plunger  is  forcing  nee- 

20  dies  from  and  into  the  chuck,  substantially  as 
specified. 

16.  A  stylus  tube  or  retainer  for  sound- 
boxes having  at  its  lower  end  means  for  pre- 

venting a  stylus  from. dropping  or  falling  out 
25  and  a  spring  adapted  to  engage  the  upper  end 

of  such  stylus  to  prevent  it  from  moving  up- 
wardly in  said  tube  or  retainer,  substantially 

as  specified. 
17.  A  stylus-tube  for  sound-boxes  having 

30  an  opening  in  the  wall  thereof,  a  spring  se- 
cured to  said  tube  and  having  an  inwardly- 

projecting  portion  normally  extending  into 
said  opening,  said  opening  being  positioned 

to  permit  the  engagement  of  a  st}rlus  by  such 
35  inwardly-projecting  portion  of  the  spring  to 

prevent  the  stylus  from  moving  upwardly  in 
said  tube,  substantially  as  specified. 

18.  A  stylus-tube  for  sound-boxes  having 
an  opening  in  the  wall  thereof,  a  flat  spring 

40  secured  to  the  outside  of  the  tube  and  having 
a  free  end  inturned  to  project  through  said 
opening,  the  opening  being  located  to  permit 
such  end  of  the  spring  to  engage  the  upper 
end  of  a  stylus,  substantially  as  specified. 

19.  A  stylus-tube  having  its  lower  portion 
provided  with  retaining  means  for  prevent- 

ing a  stylus  from  dropping  or  falling  out  and 
having  an  opening  in  its  wall  above  such 
lower  portion,  a  flat  spring  having  an  in- 
turned  end  adapted  to  project  tlirough  said 
1  ube  to  engage  the  upper  end  of  a  stylus,  and 
an  adjustable  sleeve  surrounding  said  tube 
and  spring,  substantially  as  specified. 

20.  In  a  sound-box,  the  combination  of  the 
box-body,  said  body  being  provided  with  a 
member  having  a  score  therein  for  the  supply 
of  styluses,  a  transparent  plate  covering  said 
score  and  providing  therewith  a  channel, 
and  a  stylus  tube  or  retainer  carried  by  said 
body,  substantially  as  specified. 

21.  I  n  a  sound-box,  the  combination  of  the 
box-body,  said  body  being  provided  with  a 
member  having  therein  a  plunger  groove  or 

channel   and   a   stylus-supplying  groove   or 
65  channel,  a  transparent  plate  covering  said 
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grooves  or  channels,  and  a  stylus  tube  or  re- 
tainer in  alinement  with  said  plunger  groove 

or  channel,  substantially  as  specified. 
22.  In  a  sound-box,  the  combination  of  the 

box-body,  said  body  being  provided  with  a  70 
member  having  therein  a  plunger  groove  or 
channel    and    a    stylus-supplying   groove   or 
channel,  a  plunger  in  the  latter  groove  or 
channel,    a    stylus-retainer   carried   by   said 
body,   a   flat   spring  extending  across  said  75 
grooves  or  channels  and  having  a  portion  pro- 

ject ing  into  the  stylus  groove  or  channel  to 
retain  styluses  therein,  said  plunger  having 
an  elevated   portion  adapted  to  engage  said 
spring  and  operate  it  to  move  the  projecting  80 
portion  thereof  out  of  the  path  of  the  styluses 
in  the  stylus-supplying  groove  or  channel, 
substantially  as  specified. 

23.  In  a  sound-box,  the  combination  of  a 

plate    provided    with    a    plunger-groove,    a  85 
cover  for  said  groove,  a  needle  tube  or  re- 

tainer supported  with  its  upper  end  in  line 
with  the  plunger-groove  and  having  a  clamp 
at  its  lower  end,  a  tubular  needle-receptacle 
removably  attached  to  the  said  plate,  and  a  9c 

plunger  for  forcing  the  needles  from  and  into 
said  clamp,  substantially  as  specified. 

24.  In  a  sound-box,  the  combination  of  a 

plate  provided  with  a  plunger-groove  and 
with   a   needle-groove   branching  from   the  95 

plunger-groove,   a  needle   tube   or  retainer 
supported  with  its  upper  end  in  line  with  the 
plunger-groove  and  having  a  clamp  at  its 
lower  end,  and  a  spring  crossing  the  plunger- 
groove  and  serving  as  a  stop  for  the  needles  100 
in  the  needle-groove,  a  cover-plate  for  said 
grooves  having  a  slot  for  said  spring,  and  a 

plunger  in  the  plunger-groove  for  lifting  said 
spring  to  release  a  needle  in  the  needle-groove 
and  permit  it  to  slide  tlirough  the  needle-  105 
tube  to  said  clamp,  substantially  as  specified. 

25.  In  a  sound-box,  the  combination  of  a 

plate  provided  with  a  plunger-groove  and 
with  a  needle-groove  branching  from  the 

plunger  -  groove,  a  needle -tube  supported  11c 
with  its  upper  end  in  line  with  the  plunger- 
groove  and  having  a  clamp  at  its  lower  end, 
a  flat  spring  attached  to  the  face  of  said  plate 
and  extending  across  the  plunger-groove  to 
the  needle-groove  and  serving  as  a  stop  for  115 
the  needles,  a  plunger  in  the  plunger-groove 
provided  with  a  cam  for  lifting  said  spring  to 
release  a  needle  from  the  needle-groove,  and 
a  cover-plate  for  said  groove  provided  with  a 
slot  for  said  spring,  said  cover-plate  being  12c 
transparent  to  permit  the  operator  to  deter- 

mine the  correct  position  and  operation  of 

the  plunger,  spring,  and  needles,  substan- 
tially as  specified. 

26.  In  a  sound-box,  the  combination,  with  1 2  = 
the  needle  or  stylus  tube  or  retainer,  of  a 
plunger  for  entering  the  same  and  thereby 
regulating  the  volume  of  sound,  substantially 
as  specified. 

27.  In  a  sound-box,  the  combination  of  a  13c 
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stylus  tube  or  retainer,  of  a  member  having 
therein  a  score  providing  part  of  a  plunger 
groove  or  channel,  a  plate  covering  said  score 
and  completing  said  groove  or  channel,  a 

5  magazine  adapted  to  communicate  with  said 
groove  or  channel,  means  for  retaining 
styluses  in  said  magazine,  a  plunger  in  said 
groove  or  channel  having  a  flattened  surface 
adjacent  said  plate  and  a  projection  or  cam 

10  for.  operating  said  retaining  means,  and  a 
screw  having  its  head  overlapping  said  score 
and  the  flattened  surface  of  the  plunger  to 
serve  as  a  stop  for  said  plunger  and  prevent 
the  same  from  turning,  substantially  as  speci- 

15  fied. 
28.  In  a  sound-box,  the  combination  of  a 

stylus  tube  or  retainer,  of  a  member  having 

therein  a  plunger  groove  or  channel  in  aline- 
ment  with  said  tube  or  retainer,  a  magazine 

20  adapted  to  communicate  with  said  groove  or 
channel,  means  for  retaining  styluses  in  said 

magazine,  a  plunger  having  a  flattened  sur- 
face and  a  cam  projecting  therefrom  adapted 

to  operate  said  retaining  means,  and  a  screw 
25  having  its  head  overlapping  such  flattened 

surface  of  the  plunger,  said  cam  having  a  sur- 
face conforming  to  the  contour  of  the  screw- 

head,  substantially  as  specified. 
29.  A  sound-box  having,  in  combination, 

30  a  bridge  or  support  having  an  opening  there- 
through, a  flat  spring  secured  to  said  bridge 

on  opposite  sides  of  said  opening,  said  spring 

having  an  opening  in  alinement  with  the 

opening  in  the  bridge,  a  stylus-tube  having  a 
threaded  portion  in  the  opening  of  the  spring, 
and  a  nut  on  such  threaded  portion  of  said 
tube  on  each  side  of  said  spring,  substantially 
as  specified. 

30.  A  sound-box  having,  in  combination, 
a  body  having  an  opening  therethrough, 
a  bridge  secured  to  said  body  and  extending 
across  said  opening,  said  bridge  having  itself 
an  opening  in  alinement  with  the  opening  in 
the  body,  a  flat  spring  secured  to  said  bridge 
and  extending  across  said  opening,  said 
spring  having  an  opening  therethrough  in 
alinement  with  the  opening  in  the  bridge,  a 
stylus-tube  extending  through  the  opening 
in  said  spring  and  having  an  adjustable  con- 

nection therewith,  substantially  as  specified. 
31.  A  sound-box  having,  in  combination, 

a  stylus-retainer,  a  channel  for  styluses  com- 
municating therewith,  and  a  tubular  maga- 

zine wherein  styluses  may  be  stored  end  to 
end  adapted  to  communicate  with  such  chan- 

nel, the  upper  end  of  said  magazine  being 

provided  with  a  funnel-shaped  inlet,  sub- 
stantially as  specified. 

In  testimony  whereof  I  affix  my  signature 
in  the  presence  of  two  witnesses. 

CHARLES  A.  G.  PRITCHARD. 
Witnesses : 

S.  E.  Fouts, 

B.  W.  Brockett. 
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UNITED  STATES  PATENT  OFFICE. 
MINARD  A.  POSSONS,  OF  CLEVELAND,  OHIO. 

TALKING-MACHINE. 

jSTo.  818,975. Specification  of  Letters  Patent. Patented  April  24,  1906. 

Applisation  filed  November  28, 1904.    Renewed  September  7, 1905.    Serial  No.  277,364, 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Minard  A.  Possons,  a 

citizen  of  the  United  States,  residing  at 
Cleveland,  in  the  county  of  Cuyahoga  and 

5  State  of  Ohio,  have  invented  certain  new  and 
useful  Improvements  in  Talking-Machines, 
of  which  the  following  is  a  specification,  ref- 

erence being  had  therein  to  the  accompany- 
ing drawings. 

io  This  invention  relates  to  improvements  in 
talking-machines  and  pertains  to  that  class 
of  machines  in  which  a  disk  record  is  used 
and  a  metal  stylus. 

One  object  of  my  invention  is  to  provide 
15  an  improved  means  for  rotating  the  stylus 

while  in  contact  with  the  record,  whereby  the 
reproducing-point  thereof  is  kept  tapered  or 
sharpened  and  permitting  the  same  stylus  or 
needle  to  be  used  continuously  until  it  is  too 

20  short  for  further  use. 
Another  object  of  my  present  invention  is 

to  combine  with  the  rotating  feature  of  the 
stylus  or  needle  an  automatic  means  for  feed- 

ing the  stylus  longitudinally  as  it  is  worn 
25  away. 

My  present  invention  also  involves  other 
details  of  construction  which  will  be  particu- 

larly pointed  out  hereinafter. 
In  the  accompanying  drawings,  Figure  1  is 

30  a  side  elevation  of  my  invention.  Fig.  2  is  a 
side  elevation  looking  from  the  opposite  side 
shown  in  Fig.  1 .  Fig.  3  is  a  top  plan  view  of 
the  mechanism  which  embodies  my  invention. 
Fig.  4  is  a  longitudinal  sectional  view  taken 

35  through  the  adjustable  needle  and  its  coop- 
erating mechanism.  Fig.  5  is  a  sectional 

view  at  right  angles  to  Fig.  4.  Fig.  6  is  an 
inverted  plan  view.  Fig.  7  is  a  diagram- 

matic view  showing  the  operation  of  the 
40  parts.  Fig.  8  is  an  enlarged  perspective  view 

of  the  clamping-jaws  for  holding  the  adjust- 

My  United  States  Patent,  No.  741,543,  of 
October  13,  1903,  shows  and  describes  a  ro- 

45  tatable  needle  and  a  certain  form  of  means 
for  rotating  it.  My  present  invention  in- 

volves a  specific  means  for  revolving  the  nee- 
dle, involves  means  for  automatically  feeding 

the  needle  longitudinally,  and  also  certain  de- 
50  tails  of  construction,  neither  of  whichis  shown 

in  my  prior  patent. 
Referring  now  to  my  present  improve- 

ments, 1  indicates  a  sound-box  of  the  ordi- 
nary construction.     The  diaphragm  2  has  the 

55  usual  connection  3  therewith,  the  oppo- 
site end  of  the  connection  3  being  connect- 

ed with  a  member  4,  which  is  supported  or 
rather  connected  with  a  bracket  5  through 
the  medium  of  screws  6  and  springs  7.  Rig- 

idly connected  with  the  member  4  is  a  jaw-  60 
holding  extension  8.  This  extension  8  car- 

ries the  adjustable  jaws  9,  the  outer  ends  10 
of  which  are  suitably  shaped  to  clamp  the 
pointed  end  of  the  needle  11,  as  shown  in 
Fig.  8.  Formed  in  the  jaw-holding  exten-  65 
sion  8  is  a  longitudinal  needle  passage-way 
12,  through  which  the  needle  11  may  freely 
rotate  and  move  longitudinally. 

Projecting  from  the  side  of  the  sound-box 
1  is  a  suitable  bracket  14,  in  which  is  jour-  70 
naled  a  rotatable  sleeve  or  equivalent  mem- 

ber 15,  through  which  passes  a  needle-carry- 
ing member  16.  This  member  16  is  provided 

with  an  external  longitudinal  groove  17,  in 
which  a  pin  or  feather  18,  carried  by  the  mem-  7  5 
ber  15,  engages.  The  said  groove  17  extends 
throughout  the  length  of  the  needle-carrying 
member  16  and  permits  the  said  member  to 
be  moved  longitudinally  through  the  rotat- 

ing member  15,  but  locks  the  members  15  80 
and  16 -against  independent  rotation.  A  cap 
19  is  secured  to  the  upper  end  of  the  rotatable 
member  15  through  the  medium  of  a  pin  or 
screw  20,  thus  locking  these  parts  together 
and  making  them  practically  one  element,  so  85 
far  as  operation  is  concerned,  after  the  parts 
are  assembled.  The  cap  being  removable, 
however,  it  enables  the  member  15  to  be 
placed  in  position  within  the  bracket  14  or  to 
be  removed  therefrom.  90 

Secured  to  the  lower  end  of  the  member  15 
is  a  gear  21,  and  this  gear  21  meshes  loosely 
with  a  gear  22,  which  is  attached  to  the  up- 

per end  of  a  shaft  23.  This  shaft  23  is  jour- 
naled  in  a  suitable  bracket  24.  Journaled  to  95 
the  lower  end  of  the  bracket  24  is  an  actuat- 
ing-wheel  25,  preferably  carrying  a  rubber 
rim  26  for  engagement  with  the  record  27. 
Concentrically  connected  with  the  actuating- 
wheel  25  is  a  worm  28,  and  this  worm  is  in  10c 
operative  engagement  with  a  worm-gear  29, 
attached  to  the  lower  end  of  the  previously- 
mentioned  shaft  23.  The  needle  11  is  con- 

nected with  the  needle-carrying  member  16 
by  passing  into  a  longitudinal  opening  30  105 
therein  and  being  held  by  a  thumb  clamp- 
screw  31. 

From  the  foregoing  description  it  will  be 
understood  that  as  the  record  rotates  the 
wheel  25  in  engagement  therewith  is  rotated,  no 
and  through  the  medium  of  the  worm  28, 

gears  29,  21,  and  22  the  member  15  is  ro- 
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bated  and  in  turn  rotates  the  noodle-earn  nig 
member  l(i.      The  needle  being  rotated  and 
supported  at  an  inclination  the  point  thereof 
will  always  be  tapered  and  will  accurately 

5  follow  the  indentations  of  the  record  and  will 
at  all  times  make  as  good  a  reproduction  as  a 
new  needle  and,  in  fact,  better,  because  the 
noodle  is  not  dulled  by  contact  with  the  rec- 

ord, as  in  a  non-rotatable  needle. 
10  Thus  far  I  have  only  described  that  part  of 

my  present  invention  which  pertains  to  the 
means  for  rotating  the  needle  irrespective  of 
whether  the  needle  is  adjusted  longitudinally, 
automatically,  or  otherwise.     The  primary 

15  object  of  rotating  the  needle  is  to  avoid  the 

necessity  of  using  a  new  needle  for  each  rec- 
ord, as  is  the  case  with  a  non-rotatable  needle, 

and  to  permit  the  needle  to  be  continuously 
used  until  it  becomes  too  short  to  be  held  by 

20  the  clamping  member.  It  therefore  follows 

that  to  obtain  the  full  advantage  of  a  rotata- 
ble  needle  it  must  be  moved  longitudinally 

as  it  is  worn  away.  My  previously-men- 
tioned patent  shows  means  whereby  the  op- 

25  erator  may  adjust  the  needle.  I  will  now  ex- 
plain that  part  of  my  present  invention 

which  accomplishes  the  automatic  adjust- 
ment or  longitudinal  movement  of  the  needle 

as  it  is  worn  away. 

30  The  automatic  feature  of  my  present  in- 
vention for  adjusting  the  needle  longitudi- 

nally may  be  varied  in  detail  of  construction 
without  departing  from  the  spirit  and  scope 
of  my  invention,  since,  so  far  as  I  am  aware,  a 

35  rotatable  and  automatically  longitudinally- 
adjusted  needle  for  talking-machines  has  not 
been  previously  devised.  I  therefore  herein 

show  for  the  purpose  of  enabling  my  inven- 
tion to  be  understood  one  convenient  form 

40  for  accomplishing  automatically  the  adjust- 
ment of  a  rotatable  needle.  The  particular 

form  here  shown  consists  in  pivoting  the 
bracket  24,  which  carries  the  operating- 
wdieel  25,  and  the  pivotal  point  here  shown  is 

45  indicated  at  32  in  a  suitable  support  or  bracket 
33,  which  is  secured  to  the  sound-box  1, 
whereby  the  bracket  and  wheel  are  permitted 
to  swing  or  oscillate  upon  the  said  pivotal 
point.     A  spring  34  engages  the  bracket  and 

50  serves  to  hold  the  wheel  25  in  contact  with 
the  record  27.  As  is  understood  by  those 
skilled  in  this  art,  the  sound-box  is  supported 
by  the  needle,  which  in  turn  is  in  engagement 
with  the  record  27.     The  wheel  25  is  there- 

55  fore  yieldingly  held  in  contact  with  the  rec- 
ord 27,  so  that  the  sound-box  1  may  move 

downward  as  the  point  of  the  needle  wears 
away.  In  the  form  here  shown  the  auto- 

matic longitudinal  adjustment  of  the  needle 
60  is  controlled  by  the  movement  of  the  sound- 

box independent  of  the  wheel  and  bracket, 
which  are  movably  supported  by  the  sound- 

box, the  movement  of  the  sound-box  being 
occasioned,  as  just  stated,  by  the  wearing 

65  away  of  the  point  of  the  needle. 

The  downward  movement  of  the  sound- 
box 1  in  the  form  of  mechanism  herein  dis- 

closed effects  the  automatic  longitudinal  ad- 
justment of  the  needle  through  the  following 

instrumentalities:  Loosely  swiveled  to  the 

upper  end  of  the  member  15  is  a  screw-head 
or  ratchet  33,  and  the  needle-carrying  mem- 

ber 1 6  is  externally  screw-threaded  for  the  pur- 
pose of  engaging  the  internal  screw-threads 

of  the  opening  34  in  said  ratchet  or  screw- 
head  33.  A  locking  member  35  is  provided 
and  is  here  shown  in  the  form  of  a  pivoted 
lever,  one  end  36  of  which  is  adapted  to  be 
moved  into  and  out  of  engagement  with  the 

roughened  or  ratchet-shaped  outer  surface  37 
of  the  said  scr.ew-head  33.  The  opposite  end 
38  of  the  said  lever  35  is  adapted  to  be  en- 

gaged by  a  projection,  screw,  or  pin  39,  but 
preferably  a  screw,  whereby  it  is  capable  of 

adjustment.  Means  is  provided  for  nor- 
mally holding  the  end  36  of  the  lever  35  out 

of  engagement  with  the  screw-head  33,  and 
the  means  here  shown  consists  of  a  suitable 

spring  40.  The  means  here  illustrated  for 
swiveling  the  screw-head  33  to  the  member 
19,  which  is  rigidly  connected  to  the  member 
15,  consists  in  providing  the  member  19  with 

a  circumferential  groove  41  and  the  screw- 
head  with  a  pin  or  projection  42,  loosely  en- 

gaging the  said  groove.  For  the  purpose  of 
facilitating  the  description  and  assisting  in 
the  understanding  of  this  automatic  feature 

of  my  invention  the  diagrammatic  viewr, 
Fig.  7,  will  be  referred  to.  The  solid  lines  of 
this  diagrammatic  view  show  the  parts  in 

their  normal  positions  and  the  automatic  ad- 
justing feature  out  of  operation.  The  dotted 

lines  show  the  position  of  the  parts  wdien  the 
automatic  feature  of  adjusting  the  needle 
longitudinally  is  in  operation.  Referring  to 
the  position  of  the  parts,  as  shown  in  solid 
lines,  the  friction  between  the  screw-threaded 
portions  of  the  head  33  and  the  needle-car- 

rying member  16  is  sufficient  to  cause  the 
screw-head  to  rotate  with  the  member  16. 

The  needle  being  the  support  for  the  sound- 
box, as  the  point  of  the  needle  wears  away 

the  sound-box  will  move  downward  to  the 
position  indicated  in  dotted  lines,  and  which 

will  carry  the  screw  or  projection  21  in  con- 
tact with  the  end  38  of  the  lever  25  and 

cause  the  opposite  end  36  of  the  lever  to  be 
moved  in  contact  with  the  roughened  or 
ratchet  surface  of  the  screw-head  33  and  lock 

or  hold  it  against  rotation.  The  screw-head 
being  locked  against  rotation  and  the  needle- 
carrying  member  16  continuing  to  rotate,  the 
engaging  screw-threads  of  the  head  33  and 
member  16  will  cause  the  member  16  to  move 

longitudinally  and  force  the  point  of  the  nee- 
dle outward  between  the  jaws  9  until  the 

sound-box  has  been  raised  sufficiently  to  pre- 
vent the  projection  39  from  holding  the  end 

36  of  the  lever  35  in  engagement  with  the 
screw-head  33.     From  the  foregoing  it  will 
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be  understood  that  the  needle  will  be  longi- 
tudinally adjusted,  as  may  become  necessary 

on  account  of  the  wearing  away  thereof,  and 
without  any  attention  on  the  part  of  the  op- 
erator. 

For  the  purpose  of  enabling  a  long  needle 
to  be  used  the  member  16  has  the  opening  30, 
extending  entirely  therethrough,  which  will 
enable  a  long  needle  to  be  held  thereby. 
■  In  starting  the  machine  with  this  invention 

the  needle  will  have  its  pointed  end  adjusted 
to  the  proper  distance  beyond  the  jaws  9  and 
with  the  needle  -  carrying  member  in  its  up- 

permost position  and  the  needle  clamped 
therein  by  the  thumb -screw  31.  The  ma- 

chine is  now  adapted  to  operate  without  any 
attention  on  the  part  of  the  operator,  so  far 
as  the  needle  is  concerned,  until  the  needle 
has  been  worn  away  sufficiently  to  cause  the 
lower  end  of  the  needle-carrying  member  16 
to  engage  the  upper  end  of  the  jaw-carrying 
extension  8.  At  this  point  it  will  be  neces- 

sary to  loosen  the  thumb-screw  31  and  to 
move  the  needle-holding  member  16  to  its 
outermost  position,  which  can  be  quickly 
donebyrotatingthescrew-head33.  This  be- 

ing done  the  clamping-screw  31  is  again  tight- 
ened and  the  machine  is  ready  for  further 

automatic  operation. 
In  order  to  get  the  proper  result,  the  nee- 
dle must  be  tightly  clamped  by  the  jaws  9,  so 

that  it  will  not  have  any  independent  move- 
ment therein.  Continued  long  service  may 

cause  the  engaging  portion  of  the  jaws  to  be 
worn  by  the  rotation  of  the  needle  therein, 
and  I  have  provided  means  for  permitting 
the  adjustment  of  these  jaws  to  take  up  any 
wear  thereof.  This  means  consists  in  ar- 

ranging the  jaws  9  in  the  extension  8  at  an 
angle  and  providing  adjusting-screws  43.  By 
forcing  the  jaws  outward  through  the  me- 

dium of  these  screws  43,  owing  to  their  rela- 
tive angular  positions,  will  cause  their  outer 

ends  to  be  brought  closer  together  and  the 
needle  to  be  tightly  clamped. 

In  order  to  permit  the  free  springing  move- 
ment of  the  gear  22  in  respect  to  the  gear  21 

as  the  bracket  24  swings  upon  its  pivotal 
point,  I  preferably  make  the  teeth  of  the 
gear  22  of  such  a  shape  as  to  permit  this  spring- 

ing movement,  as  illustrated  in  Fig.  4. 
Having  thus  described  my  invention,  what 

I  claim,  and  desire  to  secure  by  Letters  Pat- 
ent, is — 

1.  In  a  talking-machine,  a  diaphragm,  a 
rotatable  needle  phonetically  connected  with 
the  diaphragm,  a  rotatable  needle-carrier,  a 
gear  operatively  connected  therewith,  a  shaft 
carrying  at  one  end  a  gear  operatively  con- 

nected with  said  needle-carrier  gear,  a  wheel 
rotated  by  contact  with  the  record,  and  a 
worm-gear  connection  between  the  wheel  and 
the  opposite  end  of  said  shaft. 

2.  In  a  talking-machine,  a  diaphragm,  a 
rotatable  needle     phonetically     connected 

therewith,  means  for  rotating  the  needle,  and 
automatically-actuated  means  for  moving 
the  needle  longitudinally  as  the  point  thereof 
wears  away. 

3.  In  a  talking-machine,  a  diaphragm,  a 
rotatable  and  longitudinally-movable  needle 
phonetically  connected  therewith,  and  a 
means  actuated  by  the  movement  of  the  rec- 

ord for  rotating  the  needle  and  moving  it  lon- 
gitudinally as  the  point  of  the  needle  wears away. 

4.  In  a  talking-machine,  a  diaphragm,  a 
rotatable  and  longitudinally-movable  needle 
phonetically  connected  with  the  diaphragm, 
means  for  rotating  and  longitudinally  mov- 

ing the  needle,  the  latter  means  controlled  by 
the  wearing  away  of  the  point  of  the  needle. 

5.  In  a  talking-machine,  a  diaphragm,  a 
rotatable  and  longitudinally-movable  needle 
phonetically  connected  therewith,  means  ac- 

tuated by  the  movement  of  the  record  for  ro- 
tating and  longitudinally  moving  the  said 

needle,  the  latter  means  controlled  by  the 
wearing  away  of  the  point  of  the  needle. 

6.  In  a  talking-machine,  a  diaphragm,  a 
rotatable  and  longitudinally-movable  needle, 
means  for  rotating  the  needle,  means  for  mov- 

ing the  needle  longitudinally,  the  latter 
means  actuated  by  the  downward  movement 
of  the  diaphragm  caused  by  the  wearing 
away  of  the  point  of  the  needle. 

7.  In  a  talking-machine,  a  diaphragm,  a 
rotatable  and  longitudinally-movable  needle 
phonetically  connected  therewith,  means  for 
rotating  the  needle,  means  for  moving  the 
needle  longitudinally,  the  former  means 
adapted  to  be  actuated  independently  of  and 
simultaneously  with  the  latter  means,  and 
means  controlled  by  the  wearing  away  of  the 
needle  for  throwing  into  operation  the  longi- 

tudinally-movable means. 
8.  In  a  talking-machine,  a  diaphragm,  a 

rotatable  and  longitudinally-movable  needle 
phonetically  connected  therewith,  means  for 
rotating  the  needle,  means  for  feeding  the 
needle  longitudinally,  the  rotatable  means 
adapted  to  be  operated  independently  of  and 
simultaneously  with  the  longitudinally-feed- 

ing means,  and  movable  means  in  contact 
with  the  record  adapted  to  throw  the  longi- 

tudinally -  movable  means  into  operation 
when  the  point  of  the  needle  wears  away. 

9.  In  a  talking-machine,  a  diaphragm,  a 
rotatable  and  longitudinally-movable  needle 
phonetically  connected  with  the  diaphragm, 
a  rotatable  screw  -  threaded  longitudinally- 
movable  needle  -  carrier,  a  screw  -  threaded 
member  engaging  the  screw-thread ed  needle- 
carrier  and  adapted  to  rotate  therewith,  and 
means  for  holding  the  screw-thread  ed  mem- 

ber against  rotation  to  cause  the  longitudinal 
movement  of  the  needle. 

10.  In  a  talking-machine,  a  diaphragm,  a 
rotatable  and  longitudinally-movable  needle 
phonetically  connected  with  the  diaphragm, 
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a  rotatable  and  IdngitudinaJly-movable  screw- 
threaded  needle  -  carrier,  a  screw  -  threaded 
member  in  engagement  therewith  and  adapt- 

ed to  rotate  with  it,  and  a  lock  adapted  to 

5  hold  the  screw-threaded  member  against  ro- 
tation to  effect  the  longitudinal  movement  of 

the  needle,  the  said  lock  controlled  by  the 
wearing  away  of  the  point  of  the  needle. 

11.  In  a  talking-machine,  a  diaphragm,  a 
io  rotatable  and  longitudmally-movable  needle 

phonetically  connected  with  the  diaphragm, 
a  rotatable  and  longitudinally -movable 
screw -threaded  needle -carrier,  a  screw- 
threaded   member  in  engagement  with  the 

15  screw-threaded  portion  of  the  needle-carrier 
and  adapted  to  rotate  therewith,  a  lock  for 
the  screw -threaded  member,  and  a  member 
in  engagement  with  the  record  adapted  to 
cause  the  lock  to  engage  the  screw-threaded 

20  member  when  the  point  of  the  needle  wears 
away. 

12.  In  a  talking-machine,  a  diaphragm,  a 
rotatable  and  longitudinally -movable  needle 
.phonetically  connected  with  the  diaphragm, 

25  a     rotatable     and     longitudinally  -  movable 
screw- threaded    needle -carrier,    means    ac- 

tuated by  the  record  for  rotating  the  needle- 
carrier,  a  screw-threaded  member  in  engage- 

ment with  the  needle-carrier  and  adapted  to 
30  rotate  therewith,  a  lock  for  the  screw-thread- 

ed member  adapted  to  be  actuated  by  the 
downward     movement     of    the    diaphragm 
caused  by  the  wearing  away  of  the  point  of 
the  needle  and  thereby  carried  into  engage- 

35  ment  with  the  screw-threaded  member  and 
holding;  it   against  rotation  for  causing  the 

longitudinal  movement  of  the  needle-carrier. 
13.  In  a  talking-machine,  a  diaphragm,  a 

rotatable  and  longitudinally-movable  needle, 
40  a  rotatable  and  longitudinally  -  movable 

screw-threaded  needle-carrier,  means  in  en- 
gagement with  the  record  for  rotating  the 

needle-carrier,  said  means  being  movably  con- 
nected with  the  diaphragm,  a  screw-threaded 

45  member  in  engagement  with  the  needle-carrier 
and  adapted  to  rotate  therewith,  a  lock  for 
the  screw-threaded  member  to  cause  longi- 

tudinal movement  of  the  needle-carrier  as  it 
is  rotated,  the  lock  adapted  to  be  engaged  by 

50  the  needle-rotating  means  which  is  in  en- 
gagement with  the  record  when  the  dia- 

phragm is  lowered  by  the  wearing  away  of 
the  point  of  the  needle. 

14.  In  a  talking-machine,  a  diaphragm,  a 
55  rotatable  and  longitudinally-movable  needle 

phonetically  connected  with  the  diaphragm, 
a  rotatable  and  longitudinally -movable 
screw  -  threaded  needle -carrier,  a  screw- 
threaded    member  in  engagement   with   the 

60  needle-carrier  and  adapted  to  rotate  there- 
with, a  >w  inging  member  connected  with  the 

diaphragm,  the  swinging  member  carrying 
an  operating-wheel  in  engagement  with  the 
record,  the  operating-wheel  connected  with 

65  the  needle-carrier  to  rotate  it,  and  a  lock  ac- 

tuated by  engagement  with  the 

member  for  locking  the  screw  -threaded  mem- 
ber when  the  diaphragm  is  lowered  by  the 

wearing  away  of  the  point  of  the  needle. 
15.  In  a  talking-machine,  a  diaphragm,  a 

rotatable  and  longitudinally-  movable  needle 

phonetically  connected  therewith,  a  rotata- 
ble sleeve,  means  actuated  by  the  record  and 

operatively  connected  with  the  sleeve  to 
cause  it  to  rotate,  a  rotatable  and  longitudi- 

nally-movable needle-carrier  rotated  by  the 
said  sleeve,  the  needle-carrier  having  a 
movement  longitudinally  through  the  sleeve, 
and  means  controlled  by  the  wearing  away  of 
the  point  of  the  needle  adapted  to  cause  the 
needle-carrier  to  move  longitudinally  through 
the  sleeve  as  the  sleeve  is  being  rotated. 

16.  In  a  talking-machine,  a  diaphragm,  a 
rotatable  and  longitudinally-movable  needle 
phonetically  connected  with  the  diaphragm, 
a  rotatable  sleeve,  means  actuated  by  the 
record  and  operatively  connected  with  the 
sleeve  to  cause  it  to  rotate,  a  rotatable  and 

longitudinally-movable  needle-carrier  pass- 
ing through  the  sleeve  and  adapted  to  move 

longitudinally  independently  of  the  sleeve 
but  locked  against  independent  rotation, 
whereby  the  needle-carrier  is  rotated  by  the 
sleeve,  a  screw-threaded  member  in  engage- 

ment with  the  screw-threaded  portion  of  the 
needle-carrier  and  adapted  to  normally  ro- 

tate therewnth,  a  lock  for  the  screw-threaded 
member,  and  means  adapted  to  throw  the 

lock  in  engagement  with  the  screw-threaded 
member  to  hold  it  against  rotation,  said  lock 

controlled  in  its  engagement  with  the  screw- 
threaded  member  by  the  wearing  away  of 
the  point  of  the  needle. 

17.  In  a  talking-machine,  a  diaphragm,  a 
rotatable  and  longitudinally-movable  needle, 
a  rotatable  and  longitudinally  -  movable 
screw-threaded  needle-carrier,  means  actu- 

ated by  the  movement  of  the  record  and  op- 
eratively connected  with  the  needle-carrier  to 

rotate  it ,  the  screw-threaded  member  adapted 
to  normally  rotate  with  the  needle-carrier,  a 
lock  normally  out  of  engagement  with  the 

screw -threaded  member,  and  means  con- 
trolled by  the  wearing  away  of  the  needle  for 

causing  the  lock  to  be  thrown  in  engagement 
with  the  screw-threaded  member  and  hold- 

ing it  against  rotation  ami  thereby  causing 
the  longitudinal  movement  of  the  needle. 

18.  In  a  talking-machine,  a  diaphragm,  a 
rotatable  and  longitudinally-movable  needle 
and  adjustable  jaws  adapted  to  clamp  the 

needle  against  lateral  movement  but  permit- 
ting it  to  move  longitudinally  therethrough. 

19.  In  a  talking-machine,  a  diaphragm,  a 
rotatable  and  longitudinally-movable  needle, 
clamping-jaws  for  the  needle  phonetically 
connected  with  the  diaphragm,  and  means 

for  adjusting  the  clamping-jaws  to  take  up 
any  wear  caused  by  the  rotation  of  the  needle. 

20.  In  a  talking-machine,  a  diaphragm,  a 
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10 

rotatable  and  longitudinally-movable  needle, 
clamping- jaws  phonetically  connected  with 
the  diaphragm,  said  clamping-jaws  consist- 

ing of  arms  longitudinally  movable  in  a  con- 
5  verging  direction  to  clamp  the  needle,  and 
means  for  moving  the  said  jaws  longitudi- 
nally. 

21.  In  a  talking-machine,  a  diaphragm,  a 
longitudinally- adjustable  needle  phonetic- 

ally connected  therewith,  means  automatic- 

ally actuated  by  an  operative  part  of  the  ma- 
chine and  adapted  to  adjust  the  needle  longi- 

tudinally in  proportion  to  its  wear  at  the 

point. 
In  testimony  whereof  I  afhx  my  signature 

in  presence  of  two  witnesses. 
MINARD  A.  POSSONS. 

Witnesses : 
Fred.  T.  Batchelor, 
Chas.  H.  Behlen. 
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HAROLD  GODWIN,  OF  HACKENSACK,  NEW  JERSEY,  A1ND  AUGUST 
HOFFMAN,  OF  NEW  YORK,  N.  Y.,  ASSIGNORS  TO  AMERICAN 
GRAPHOPHONE  COMPANY,  OF  BRIDGEPORT,  CONNECTICUT,  A 
CORPORATION  OF  WEST  VIRGINIA. 

TABLET   FOR  SOUND-RECORDS. 

No.  819,058. Specification  of  Letters  Patent. 

Application  filed  July  26, 1905.    Serial  No.  271,330. 

-axientea  May  1, 1906. 

'To  all  whom  it  may  concern: 
Be  it  known  that  we,  Harold  Godwin,  a 

resident  of  Hackensack,  New  Jersey,  and  Au- 
gust Hoffman,  a  resident  of  New  York  city, 

5  New  York,  citizens  of  the  United  States, 
have  invented  a  new  and  useful  Improve- 

ment in  Tablets  for  Sound-Records,  which  is 
fully  set  forth  in  the  following  specification. 

This  invention  relates  to  the  building  up  of 
a  disk  tablet  for  sound-records  having  a  fac- 

ing of  celluloid  or  the  like;  and  its  objects  are 
to  prevent  warping  or  separation  of  the 
layers  and  to  produce  a  sound-record  charac- 

terized by  cheapness  and  durability.     A  disk 
15  consisting  of  a  single  thin  sheet  of  celluloid 

will  warp  and  besides  is  sleazy  and  liable  to 
puncture,  &c.  A  single  comparatively  thick 
block  of  celluloid,  while  having  sufficient 
body,  is  altogether  too  expensive  for  the  pur- 

pose, while  a  tablet  built  up  of  a  plurality  of 
layers  of  thin  celluloid,  though  having  suffi- 

cient body,  is  yet  quite  expensive,  and  above 
all  the  adhesive  cementing  of  the  layers  to- 

gether seems  to  be  the  cause  of  warping.  The 
broad  idea  of  the  present  invention  consists 
of  cementing  or  uniting  the  layers  together 
only  around  their  margins  and  leaving  the 
greater  portion  of  the  adjacent  surfaces  of 
the  layers  entirely  or  essentially  free  from 

30  any  adhesive  or  positive  cementing. 
In  the  drawings  annexed  hereto,  Figure  1 

is  a  sectional  view  through  one  of  our  new 
built-up  record  -  tablets,  but  showing  the 
layers  exaggerated  in  thickness  and  sepa- 

35  rated  from  each  other.  Fig.  2  is  a  similar 
view  of  a  modification;  Fig.  3  is  a  similar 
view  of  still  another  modification,  and  Fig.  4 
represents  the  completed  article. 

In  carrying  out  one  form  of  our  invention 
4°  we  take  a  disk  11  of  ordinary  bristol-board 

(three-ply  or  more)  or  the  like  of  a  diameter 
about  one-eighth  of  an  inch  less  than  the  ul- 

timate record.  We  next  take  two  disks  12 

12'  of  (thin)  celluloid  or  the  like  of  the  de- 
45  sired  diameter,  so  that  when  placed  concen- 

trically the  two  celluloid  disks  will  extend 
beyond  (or  overlap)  the  bristol-board  disk 
by  a  margin  13  13'  of  about  one-sixteenth  of 
an  inch.     (See  Fig.  1.)     We  then  apply  a 

5° 

suitable  adhesive  (acetone  or  other  cement) 
around  these  margins  and  finally,  arranging 
the  layers  concentrically,  as  seen  in  Fig.  1, 
the  whole  is  placed  in  a  suitable  press  and 
compressed  together.  By  the  same  opera- 

tion a  sound-record  may  be  impressed  into  55 
each  (or  either)  of  the  celluloid  faces  by 
means  of  suitable  sound-record  matrices  in 
the  press,  or  the  sound-record  may  be  im- 

parted to  our  new  tablet  subsequently. 
According  to  Fig.  2,  the  bristol  board  11  is 

omitted,  and  the  two  sheets  12  12'  of  cellu- 
loid or  the  like  are  united  together,  as  be- 
fore, at  13. 

According  to  Fig.  3,  only  one  disk  12,  of 
celluloid  or  the  like,  is  employed,  being  ce- 

mented directly  at  13  to  the  disk  11,  of  bris- 
tol-board or  the  like,  which  latter  in  this  case 

is  of  the  same  diameter  as  disk  12.  The  disk 

11,  however,  will  preferably  be  rendered  wa- 
ter-proof. 

In  the  several  figures  14  indicates  the  pin- 
hole for  engaging  the  stud  or  pin  on  the  turn- 

table of  the  talking-machine.  Around  the 
margin  of  this  hole  may  be  applied  a  belt  or 
zone  of  cement. 

Although  the  cement  has  been  spoken  of 
as  applied  only  in  a  narrow  rim  or  margin, 
yet  in  practice  it  will  spread  or  run  more  or 
less;  but  this  is  not  material.  The  greater 

portion  of  the  adjacent  surfaces  will  be  es- 
sentially free  from  an  adhesive. 

Having  thus  described  our  invention,  we 

claim— 
1.  A  tablet  for  sound-records,  comprising 

a  plurality  of  layers  connected  together  only 
around  their  margins. 

2.  A  tablet  for  sound-records,  comprising 
a  plurality  of  layers,  the  greater  portion  of 
whose  adjacent  surfaces  is  essentially  free 
from  an  adhesive. 

3.  A  tablet  for  sound-records,  comprising 
a  layer  of  celluloid  and  a  layer  of  bristol- 
board,  the  greater  portion  of  whose  adjacent 
surfaces  is  essentially  free  from  an  adhesive. 

4.  A  tablet  for  sound-records,  comprising  95 
two  layers  of  celluloid  secured  together  only 
around  their  margins. 

5.  A  tablet  for  sound-records  comprising 
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two  enveloping  layers  of  celluloid  secured  to- 
gether only  around  their  margins,  and  an  in- 

terior layer  of  bristol-board  or  the  like. 
<).  A  table!  for  sound-records  comprising 

two  layers  of  different  material  held  together 
but  the  greater  extent  of  whose  surfaces  is  es- 

sentially Tree  from  any  adhesive. 
In  testimony  whereof  we  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

HAROLD  GODWIN. 
AUGUST  HOFFMAN. 

Witnesses: 
G.  A.  Manwaring, 
Wm.  Hackland. 
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SOUND-RECORD. 

No.  819,072. Specification  of  Letters  Patent. 

Application  filed  July  26, 1905.    Serial  No,  271,328. 

Patented  May  1,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  A.  Manwar- 

ixg,  a  citizen  of  the  United  States  of  Amer- 
ica, and  a  resident  of  Bayonne,  Hudson 

county,  New  Jersey,  have  invented  a  new 
and  useful  Improvement  in  Sound-Records, 
which  improvement  is  fully  set  forth  in  the 
following  specification. 

This  invention  relates  to  disk  sound-rec- 
ords and  the  labels  carried  thereby.    . 

In  dealing  with  record-tablets  of  celluloid 
or  the  like  it  has  been  found  that  the  paper  of 
which  the  label  is  composed  will  not  adhere 
to  the  celluloid  surface.  The  difficulty  ap- 

pears to  he  in  finding  an  adhesive  which  acts 
permanently  both  upon  celluloid  and  upon 
paper.  My  present  invention  enables  me  to 
secure  a  paper  surface  to  another  paper  sur- 

face upon  the  other  side  of  the  disk-record 
through  an  opening  cut  in  the  record-tablet 
for  that  purpose. 
My  invention  will  best  be  understood  by 

referring  to  the  accompanying  drawings, 
which  illustrate  an  embodiment  thereof  as 

applied  to  disk  sound-records. 
Figure  1  is  a  sectional  view,  greatly  exag- 

gerated in  thickness,  of  a  disk  record-tablet 
having  its  label  secured  thereto  in  conform- 

ity with  my  present  invention.  Fig.  2  is  a 
modification,  and  Fig.  3  is  a  plan  view  illus- 

trating the  invention. 
In  the  drawings,  11  represents  the  record- 

tablet.  Through  the  central  portion  of  this 
tablet  I  make  one  or  more  comparatively 
large  openings  12  13  14,  &c. 

15  15'  represent  two  small  disks  of  paper, either  or  each  of  which  bears  a  label. 

16  represents  a  glue  or  other  adhesive 
which  secures  the  opposing  surfaces  of  these 

paper  disks  15  and  15'  where  the  same  are  ex- 
posed to  each  other  through  the  openings  12 

13  14,  &c. 

20  indicates  the  central  pin-hole  for  engag- 
ing the  stud  on  the  turn-table  of  the  talking- 

machine. 
The  least  rigidity  in  the  paper  disks  15  and 

15'  suffices  to  keep  them  flat  against  the  rec- ord-tablet 11. 
Fig.  1  shows  a  large  central  opening  12, 

with  several  additional  openings  13.  Fig.  2 
indicates  a  single  non- circular  opening  14, 
made  around  the  center  of  the  record-tablet. 

Having  thus  described  my  invention,  I 

claim — 
1.  The  combination  with  a  disk  record- 

tablet  and  a  label  therefor  of  paper  or  the 
like,  of  a  second  disk  of  the  last-named  mate- 

rial at  the  back  of  said  record-tablet,  and 
means  extending  through  said  record-tablet 
for  securing  said  paper  disks  together. 

2.  The  combination  with  a  record-tablet 
having  one  or  more  holes  therethrough,  of  a 
tablet  of  paper  or  the  like  upon  each  side  of 
the  said  record-tablet,  and  a  glue  located  in 
said  holes  and  securing  said  paper  disks  to- 

gether. In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 

ing witnesses. 
GEORGE  A.  MANWARING. 

Witnesses: 
C.  A.  L.  Massie, 
W.  H.  Harting. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Peder  Oluf  Peder- 

sen,  a  subject  of  the  King  of  Denmark,  resid- 
ing at  Copenhagen,  in  the  Kingdom  of  Den- 

mark, have  invented  certain  new  and  useful 
improvements  in  the  mechanism  for  operat- 

ing the  recording  and  reproducing  electro- 
magnet in  apparatus  for  magnetically  record- 

ing and  reproducing  speech,  signals,  mes- 
sages, and  the  like,  of  which  the  following  is  a 

specification. 
This  apparatus  relates  to  phonographs,  or 

machines  for  recording  and  reproducing 
speech,  messages,  or  signals,  with  particular 
reference  to  the  instrument  known  as  the 

'  'telegraphone,"  which  is  described  in  United 
States  Letters  Patent  No.  661,619,  dated  No- 

vember 13,  1900. 
The  object  of  the  present  invention  is  to 

produce  an  automatically-moving  carrier  for 
the  recording  and  reproducing  magnet,  said 
carrier  to  be  capable  of  traversing  forward  and 
back  over  the  recording-surface  as  long  as  the 
instrument  is  in  motion  to  record  or  obliter- 

ate a  message  or  reproduce  a  message  as 
many  times  as  desired. 

The  particular  device  herein  described  is 
intended  especially  for  an  instrument  in 
which  the  recording-body  is  in  the  form  of  a 
wire  wound  spirally  upon  the  surface  of  a 
horizontal  cylinder.  It  has  been  proposed 
heretofore  to  feed  the  magnet  along  the  wire 
by  means  of  the  mechanical  engagement  be- 

tween the  poles  of  the  magnet  and  the  convo- 
lutions of  wire,  the  magnet  resting  by  its 

weight  upon  the  wire,  so  that  as  the  cylinder 
is  turned  the  spiral  arrangement  of  the  wire 
will  cause  the  magnet  to  be  moved  along  on 
its  guides.  In  the  present  case  the  engage- 

ment between  the  magnet  and  the  wire  is  not 
relied  upon  to  move  the  magnet,  but  instead 
thereof  an  independent  element  connected 
with  the  same  carriage  which  supports  the 
magnet  engages  with  the  spirally-wound  wire 
to  move  the  carriage  and  magnet  across  the 
face  of  the  cylinder  in  one  direction,  while  in 
the  other  direction  the  same  device  is  used  in 
connection  with  a  separate  reverse  screw  or 
spiral  to  return  the  carriage  and  magnet  to 
its  starting-point. 

The  present  invention  also  provides  auto- 
matic devices  at  each  end  of  the  cylinder  to 

shift  and  trip  the  feed  devices  so  that  the  di- 
rection of  motion  will  be  reversed. 
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The  invention  will  be  fully  described  in  con-  5  5 
nection  with  the  accompanying  drawings,  in 

which — Figure  1  is  a  front  elevation  of  a  telegra- 
phone with  my  improvements  attached  there- 

to. Fig.  2  is  a  section  on  line  A  B  of  Fig.  1.  60 
Fig.  3  is  a  sectional  view  of  the  carriage  and  a 
portion  of  the  cylinder.  Figs.  4  and  5  are  a 
plan  and  elevation  of  the  reversing  mechan- 

ism at  one  end  of  the  cylinder. 
The  standards  a  support  the  horizontal  65 

shaft  0,  upon  which  is  mounted  the  cylinder  c, 
whose  surface  carries  a  spirally-wound  mag- 

netizable wire  d,  extending  from  end  to  end 
thereof.  The  cylinder  is  to  be  continuously 
rotated  in  any  suitable  way,  a  pulley  being 
shown  at  one  end  for  this  purpose.  Above  the 
cylinder  and  parallel  thereto  are  arranged  a 
smooth  rod  e  and  a  second  rod  m,  having  a 
spiral  thread  n  on  it  from  end  to  end,  said  spiral 
being  of  much  coarser  pitch  than  that  of  the 
wire  d.  On  the  rod  e  is  a  sleeve  or  carriage/, 
to  which  is  attached  a  rearwardly-extending 
arm  Tc,  which  passes  below  and  beyond  the 
rod  m,  and  carries  at  its  outer  end  a  tooth  Z, 
directed  toward  and  adapted  to  engage  with  80 
the  wire  d,  the  tooth  being  weighted,  as 
shown,  to  afford  a  good  mechanical  connec- 

tion with  the  wire.  On  the  upper  side  of  arm 
Jc  is  another  tooth  or  half-nut  t,  adapted  to 
engage  with  the  thread  on  the  rod  m.  85 

s  is  an  upwardly-reaching  spring-arm  hav- 
ing a  head  s' ,  affording  a  shoulder  on  its  un- 
der side,  forming  a  hook.  On  the  upper  side 

of  sleeve /is  pivoted  at  q  a  bell-crank  r,  hav- 
ing one  arm  projecting  rearwardly  and  closely  90 

beside  the  spring  s  and  the  other  projecting 
upwardly  and  having  a  finger  p.  When  the 
rearwardly-projecting  arm  of  the  bell-crank 
is  tipped  sufficiently  low,  the  head  s'  on  the 
spring-arm  will  pass  over  and  rest  upon  its  95 
upper  edge,  preventing  the  arm  from  rising 
until  it  is  released. 

g  g  are  two  forks  resting  over  the  extremi- 
ties of  the  sleeve/ and  connected  together  by 

an  arm  h,  which  also  supports  the  recording 
and  reproducing  magnet  i,  the  latter  being 
thus  free  to  swing  on  the  sleeve/.  On  the 
upper  side  of  arm  Ti  is  a  post  z,  the  end  of 
which  connects  with  the  upwardly-project- 

ing arm  of  the  bell-crank  r  by  means  of  a  105 
chain  v,  which  is  adjustable  in  length  by 

means  of  the  screw  v' ,  to  which  its  end  is  at- 
tached.    When  the  bell-crank  is  engaged  by 

100 
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the  hook  s',  the  weighl  of  the  magnel  i  and 
arm  //.  acting  through  the  parts  v,  r,  s,  and  /.. 
lifts  the  tooth  /  out  of  engagement  with  the 

wire  d  and  holds  the  half-nut  /  in  engage- 
5  ment  with  the  thread  on  the  rod  m.     At  the 

same  time  in  order  that   the  hell-crank  may 

engage  with  the  hook  g'  it  must  tip  so  far 
rearward  as  to  lift  the  magnel  i  well  out  of 
contact    with    the   wire   <l,   SO   that    when   the 

10  magnel  falls  hack  and  lifts  arm  /,'  it  is  pre- 
sented from  touching  the  wire  (I  by  nut  / 

resting  againsl  the  rod  //>.  On  the  other 

hand,  w  hen  t  he  hook  s'  is  out  of  engagement 
with  the  hell-crank  hot  h  arms  h  and  /.■  are  al- 

15  lowed  to  fall  and  carry  their  respective  parts 
i  and  /  into  engagemenl  with  the  wire  d, 
which  is  the  operative  condition  when  re- 

cording, reproducing,  or  obKterating. 
At  the  left-hand  end  of  the  instrument  is  a 

20  bracket  o',  to  which  is  pivoted  on  a  vertical 
axis  a  blade  <>,  normally  held  in  a  plane  ol>- 
lique  to  the  axis  of  cylinder  c  by  a  spring  o2. 
The  lower  half  of  this  blade  is  in  the  path  of 

movement  of  the  linger  p  on  the  bell-crank  r, 
25  and  this  portion  of  the  blade  is  thinner  than 

the  upper  portion,  its  thickness  being  indi- 
cated by  the  dotted  lines  in  Fig.  4.  In  its 

normal  position  the  blade  rests  against  a  por- 
tion of  the  bracket  0',  as  shown  in  Fig.  4,  in 

30  which  position  the  blade  is  adapted  to  be 
struck  near  its  forward  edge  by  the  said  fin- 

ger v  in  its  traverse  to  the  left.  The  bell- 
craiik  is  thereby  tilted  rearward,  owing  to 
the   inclined   position   of  the   blade,  and   is 

35  thrown  beneath  the  hook  s' ,  where  it  is 
caught.  Thus  the  movement  of  the  carriage 
to  the  left  is  interrupted  and  its  movement  to 
the  right  simultaneously  commenced.  In 
starting  to  the  right  the  finger  p  strikes  the 

40  opposite  side  of  the  blade  0,  which  then 

yields  on  its  pivot  and  allow7s  the  finger  to 
pass.  At  the  right-hand  end  of  the  cylinder 
a  bent  arm  w  is  fixed,  with  its  end  in  the  path 

of  movement  of  the  head  s'  on  arm  s,  so  that 
45  when  the  carriage  completes  its  extreme 

movement  to  the  right  the  hook  s'  is  struck 
and  moved  out  of  engagement  with  the  bell- 
crank,  whereupon  the  magnet  i  and  the  tooth 
I  are  allowed  to  fall  into  engagement  with  the 

50  wire  (I . 
In  the  operation  of  the  instrument  the  cyl- 

inder c  and  the  rod  m  are  continuously  ro- 
tated. To  record  speech,  the  speaking 

should  usually  commence  when  the  carriage 
55  is  at  the  right-hand  end  of  the  cylinder.  As 

the  speaking  continues  the  carriage  is  fed 
along  toward  the  left  by  the  mechanical  en- 

gagemenl between  the  tooth  I  and  the  spiral 
wire  d.     At  the  same  time  the  poles  of  the 

60  magnet  i  are  dragging  in  contact  with  the 
same  wire.  When  the  wire  has  been  com- 

pletely traversed  by  the  magnet,  the  car- 
riage is  at  the  left-hand  end  of  the  cylinder. 

The  bell-crank  is  then  tilted  rearward  by  the 
65  blade  0  and  the  direction  of  movement  of  the 

carriage  is  reversed,  the  carriage  traveling 

quickly  toward  the  right-hand  end  of  the  cyl- 
inder by  reason  of  mechanical  engagement 

between  the  half-nut  /  and  the  rod  m.  As 
soon  as  the  carriage  reaches  the  right-hand  70 
end  of  the  cylinder  its  direction  of  movement 
is  again  reversed  by  contact  with  the  arm  w 
and  the  record  previously  made  will  now  be 
reproduced,  while  the  carriage  again  travels 
to  the  left.  The  carriage  will  continue  to  75 
travel  forward  and  hack  until  the  motor 
which  drives  the  cylinder  is  stopped,  and  as 

many  reproductions  of  the  record  can  be 
made  as  desired. 

1  laving  described  my  invention,  I  claim —  80 
1 .  In  a  phonographic  apparatus,  the  com- 

bination with  the  record-receiving  surface  or 
body,  and  a  carriage  movable  with  respect  to 
each  other,  said  carriage  adapted  to  carry  a 

recording  or  reproducing  device,  of  means  in-  85 
dependent  of  said  recording  or  reproducing 

device,  and  actuated  by  the  said  record-re- 
ceiving surface  or  body,  for  moving  the  car- 

riage and  surface  or  body  with  respect  to 
each  other.  90 

2.  In  a  phonographic  apparatus,  the  com- 
bination with  a  record-receiving  surface  or 

body,  of  a  recording  or  reproducing  device 
acting  upon  one  part  of  said  surface  or  body, 
and  a  feeding  device  acting  upon  another  95 
part  of  said  surface  or  body  for  the  purpose 

of  feeding  the  recording  or  reproducing  de- 
vice with  respect  to  said  surface  or  body. 

3.  In  a  phonographic  apparatus,  the  com- 
bination with  a  record-receiving  surface  or  100 

body  in  the  form  of  a  spiral,  a  carriage  for  the 
recording  and  reproducing  devices,  devices 

adapted  to  engage  with  the  record-receiving 
surface  or  body  to  cause  a  movement  of  the 
carriage  and  means  for  reversing  the  direction  105 
of  movement  of  the  carriage  at  the  end  of  a 
traverse. 

4.  In  a  phonographic  apparatus,  the  com- 
bination with  a  record-receiving  surface  in 

the  form  of  a  spiral,  of  a  carriage,  a  recording  no 
or  reproducing  device  cooperating  with  said 
surface  or  body  and  supported  by  said  car- 

riage, and  a  tooth  also  supported  by  said  car- 
riage and  adapted  to  engage  with  said  spiral 

surface  or  body  for  the  purpose  of  moving  the  115 
carriage  when  the  surface  or  body  rotates. 

5.  In  a  phonographic  apparatus,  the  com- 
bination of  a  record-receiving  surface  or  body 

in  the  form  of  a  spiral,  a  threaded  rod  ar- 
ranged parallel  thereto,  a  carriage  for  the  re-  120 

cording  and  reproducing  feeding  devices,  de- 
vices carried  by  said  carriage  for  engaging 

with  either  the  recording  body  or  surface  or 
the  threaded  rod,  and  means  for  lifting  the 
said  devices  out  of  engagement  with  the  rod  125 
and  into  engagement  with  the  surface  or  body 
and  vice  versa. 

6.  In  a  phonographic  apparatus,  the  com- 
bination of  a  record-receiving  surface  or  body, 

a  carriage  adapted  to  carry  the  recording  and  130 
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reproducing  devices,  means  connected  with 
said  carriage  and  adapted  to  engage  with  the 
record-receiving  surface  or  body  to  move  the 
carriage,  and  means  for  lifting  the  recording 
or  reproducing  devices  out  of  operative  rela- 

tion with  said  surface  and  reversing  the  di- 
rection of  travel  of  the  carriage. 

7.  In  a  phonographic  apparatus,  the  com- 
bination with  the  record-receiving  surface  or 

body,  of  a  carriage,  two  arms  carried  thereby 
and  pivoted  so  as  to  rest  against  the  record- 
receiving  surface  or  body,  recording  and  re- 

producing devices  carried  by  one  arm  and  a 
feeding  device  carried  by  the  other  arm  and 
means  for  lifting  said  arms  out  of  contact 
with  said  surface  or  body,  for  the  purpose  set 
forth. 

8.  In  a  phonographic  apparatus,  the  com- 
bination with  a  record-receiving  surface  or 

20  body,  a  traveling  carriage,  two  pivoted  arms 
projecting  from  said  carriage,  one  of  said 
arms  carrying  the  recording  or  reproducing 
devices  and  the  other  engaging  with  the  re- 

cording-surface in  order  to  move  the  car- 
riage, a  latch  adapted  to  hold  the  two  arms 

out  of  operative  relation  with  the  recording- 
surface  and  means  located  at  the  extremities 

of  the  record-receiving  surface  or  body  for  re- 

*5 

25 

3° 

35 

spectively  engaging  and  disengaging  the  said 
latch. 

9.  In  a  phonographic  apparatus,  the  com- 
bination with  a  record-receiving  surface  or 

body,  and  a  guide-rod  arranged  parallel  there- 
to, of  a  sleeve  on  said  guide-rod,  an  arm  pro- 

jecting from  said  sleeve  and  carrying  a  feed- 
ing device  adapted  to  engage  with  the  record- 

receiving  surface  or  body  for  the  purpose  of 
moving  the  sleeve  along  the  rod,  a  second 
arm  loosely  connected  with  said  sleeve  and 
adapted  to  carry  the  recording  and  reproduc-  40 
ing  devices,  the  said  two  arms  projecting  from 
opposite  sides  of  the  sleeve,  a  lever  pivoted  to 
the  sleeve  and  connected  with  the  second- 
mentioned  arm,  a  latch  carried  by  the  first- 
mentioned  arm  and  adapted  to  be  engaged 
by  said  lever,  whereby  the  two  arms  may  be 
connected  together  so  that  the  weight  of  one 
will  offset  that  of  the  other  and  means  for  en- 

gaging and  disengaging  said  latch. 
In  testimony  whereof  I  have  hereunto  set 

my  hand  in  the  presence  of  two  witnesses. 
PEDER  OLUF  PEDERSEN. 

Witnesses : 
E.  S.  Hazemann, 
V.  PoULSEN. 
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PHONOGRAPH-HORN. 

No.  820,158. Specification  of  Letters  Patent. 

Application  filed  February  21, 1905.    Serial  No.  246,669. 

Patented  May  8, 1906. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Peter  Weber,  a  citi- 
zen of  the  United  States,  residing  at  Orange, 

in  the  county  of  Essex,  State  of  New  Jersey, 
have  invented  certain  new  and  useful  Im- 

provements in  Phonograph-Horns,  of  which 
the  following  is  a  specification. 
My  invention  relates  to  collapsible  horns 

for  use  principally  in  connection  with  phono- 
graphs or  other  talking-machines,  although 

it  is  obviously  capable  of  other  uses. 
My  invention  operates,  broadly,  upon  the 

same  general  principle  as  the  horn  described 
and  claimed  in  an  application  filed  by  me 
June  29,  1904,  Serial  No.  214,595,  in  which 
tapered  sections  are  locked  together  by  a  pro- 

jection upon  one  section  pressing  against  an 
inclined  shoulder  upon  the  other  section,  so 
that  a  rotary  movement  of  one  section  with 

respect  to  the  other  causes  a  relative  longitu- 
dinal movement  of  the  section,  and  on  ac- 

count of  their  tapering  form  jams  them 

tightly  together,  so  as  to  produce  a  continu- 
ous horn  possessing  as  great  or  greater  rigid- 
ity than  one  constructed  of  a  single  piece  of 

metal. 

My  invention  comprises  certain  new  and 
useful  improvements  in  the  class  of  horn  just 
referred  to,  which  will  be  pointed  out  and 
claimed. 

Reference  is  hereby  made  to  the  accompa- 
nying drawings,  in  which  the  same  numerals 

of  reference  designate  corresponidng  parts  in 
the  several  views,  of  which — 

Figure  1  is  a  side  elevation  showing  the  sec- 
tions of  the  horn  in  their  assembled  relation. 

Fig.  2  is  an  elevation,  on  a  smaller  scale, 
showing  the  horn  with  the  sections  nested. 
Fig.  3  is  a  section  on  the  line  3  3  of  Fig.  1. 
Fig.  4  is  a  section,  partly  broken  away,  on  line 
4  4  of  Fig.  1.  Figs.  5  and  6  are  detail  sec- 

tional views  showing  the  locking  pins  or  pro- 
jections and  cooperating  shoulders  on  an  en- 

larged scale,  Fig.  5  showing  the  relative  posi- 
tions of  these  parts  when  the  projection  is 

first  placed  in  engagement  with  the  shoulder 
and  Fig.  6  the  relative  positions  after  the  pro- 

jection has  been  caused  to  ride  up  on  the  shoul- 
der, so  as  to  jam  the  sections  firmly  together. 

As  preferably  constructed,  the  horn  con- 
sists of  three  sections,  although  a  smaller  or 

greater  number  may  be  used.  The  smallest 
section  1  is  provided  at  one  end  with  the  tube 
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2  for  receiving  a  flexible  connection  with  the 
talking-machine.  The  large  end  of  this  sec-  55 
tion  is  provided  with  a  number  of  pins  or  pro- 

jections 3.  These  projections  are  preferably 
three  in  number  and  are  situated  at  intervals 

of  one  hundred  and  twenty  degrees  around 
the  circumference  of  the  section,  although ob-  60 
viously  any  number  of  pins  may  be  used. 
The  second  section  4  is  preferably  shaped  as 
shown  in  the  drawings,  that  edge  which  is 

adjacent  the  section  1  being  formed  with  in- 
clined shoulders  5.  In  the  prior  construe-  65 

tion  referred  to  inclined  shoulders  were  pro- 
vided by  forming  slots  in  one  of  the  sections ; 

but  such  an  arrangement  is  less  desirable 

than  my  present  improvement,  since  the  ap- 
pearance is  not  so  attractive  and  also  be- 

cause when  the  metal  between  the  slot  and 

the  edge  of  the  section  is  narrow  it  is  likely  to 
become  bent  or  distorted  by  careless  han- 

dling of  the  horn,  so  that  it  becomes  diffi- 
cult to  lock  the  sections  together.  Futher- 

more,  my  present  construction  is  simpler,  its 
mode  of  operation  is  more  easily  compre- 

hended by  the  average  user,  and  it  is  easier 
to  place  the  pins  against  the  cooperating 
shoulders  in  assembling  the  device  than  to  80 
insert  them  in  the  slots  above  referred  to. 

It  will  be  observed  that  since  the  shoulders 

5  occur  in  pairs  sloping  in  opposite  directions 
the  sections  1  and  4  can  be  locked  together 
by  turning  one  section  in  either  direction  85 

with  respect  to  the  other.  In  order  to  un- 
lock the  sections,  it  is  only  necessary  to  give 

them  a  shght  movement  in  a  reverse  direc- 
tion to  that  by  which  they  are  locked,  so  that 

the  projection  on  one  section  rides  down  the  90 
inclined  shoulder  a  short  distance,  where- 

upon the  sections  become  loosened  and  may 
be  easily  separated  by  direct  longitudinal 
movement.  (See  Figs.  5  and  6.)  The  sec- 

tion 4  is  provided  at  its  enlarged  end  with  95 
projections  6,  similar  to  the  projections  3  of 
the  section  1.  The  section  7  is  provided  at 
its  small  end  with  inclined  shoulders  8,  simi- 

lar to  the  shoulders  5,  and  its  large  end  is 
flared  to  form  the  bell  9,  with  which  such  de-  100 
vices  are  usually  provided .  A  ring  1 0  is  pref- 

erably secured  to  this  section  for  the  purpose 
of  supporting  the  same. 

Obviously  the  locking-pins  may  project 
from  the  interior  of  one  of  the  sections  at  its   105 

small  end  and  cooperate  with  locking-shoul- 
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ders  formed  on  the  other  section  at  its  large 
end.  In  thia  ca  e  \\  ben  the  sections  arc 

locked  together  the  locking  means  will  be  en- 
tirely concealed  within  the  body  of  the  horn, 

5  niul  the  margin  of  the  sections  which  is  visible 

may  be  formed  with  any  desired  contour. 
The  positions  of  the  sections  in  which  i  hey  are 
free  to  be  separated  longitudinally  will  then 

he  preferably  indicated  by  any  suitable  ex- 
10  ternal  marking. 

lla\  ing  now  described  m\  invention,  what 
I  claim  as  new  therein,  and  desire  to  .secure 

by  Letters  Patent,  is — I .    In  a  device  of  the  character  described,  a 

15  tapered  section  whose  limiting  edge  is  in- 
clined with  respect  to  a  plane  perpendicular 

to  its  axis  and  a  second  tapered  section  hav- 
ing a  projection  adapted  to  press  against  said 

inclined  i'A^v,  whereby  relative  rotary  inove- 
20  ment  of  the  sections  causes  relative  longitu- 

dinal movement  thereof  and  locks  them  rig- 
idly together,  substantially  as  set  forth. 

_'.  In  a  device  of  the  character  described,  a 
tapered    section  whose    limiting  edge  com- 

25  prises  a  plurality  of  shoulders  each  of  which 
is  inclined  with  respect  to  a  plane  perpen- 

dicular to  its  axis  and  a  second  tapered  sec- 
tion Inning  a  plurality  of  projections  adapt- 

ed to  press  against   said  inclined  shoulders, 

30  whereby  relative  rotary  movement  of  the  sec- 
tions causes  relative  longitudinal  movement 

thereof  and  locks  them  rigidly  together,  sub- 
stantially a.s  set  forth. 

3.   In  a  device  of  the  character  described  a 

35  tapered  section  provided  with  a  pair  of 
shoulders  oppositely  inclined  with  respect  to 
a  plane  perpendicular  to  its  axis  and  a  second 

tapered  section  having  a  projection  adapted 
to  press  against  either  of  said  inclined  shoul- 

ders whereby  relative  rotary  movement  of  40 
the  sections  in  either  direction  causes  rela- 

tive longitudinal  movement  thereof  and  locks 
them  rigidly  together,  substantially  as  set 
forth. 

4.  In  a  deAuce  of  the  character  described,  a  45 

tapered  section  whose  limiting  edge  com- 
prises a  pair  of  shoulders  oppositely  inclined 

with  respect  to  a  plane  perpendicular  to  its 
axis  and  a  second  tapered  section  having  a 
projection  adapted  to  press  against  either  of 
said  inclined  shoulders,  whereby  relative  ro- 

tary movement  of  the  sections  in  either  di- 
rection causes  relative  longitudinal  move- 

ment thereof  and  locks  them  rigidly  together, 

substantially  as  set  forth. 
5.  In  a  device  of  the  character  described,  a 

tapered  section  whose  limiting  edge  com- 
prises a  plurality  of  pairs  of  shoulders  oppo- 
sitely inclined  with  respect  to  a  plane  per- 

pendicular to  its  axis  and  a  second  tapered  60 
section  having  a  plurality  of  projections 

adapted  to  press  against  similarly -inclined 
shoulders  of  each  pair,  whereby  relative  ro- 

tary movement  of  the  sections  in  either  di- 
rection causes  relative  longitudinal  move- 

ment thereof  and  locks  them  rigidly  together, 
substantially  as  set  forth. 

This   specification   signed    and   witnessed 
this  20th  day  of  February,  1905. 

PETER  WEBER. 
Witnesses  :| 

Frank  L.  Dyer, 
Anna  R.  Klehm 
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REPEATING   ATTACHMENT   FOR   PHONOGRAPHS. 

No.  820,165. Specification  of  Letters  Patent. 

Application  filed  October  31,  1905.    Serial  No.  285,232. 

Patented  May  8,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edward  L.  Aiken,  a 

citizen  of  the  United  States,  residing  at  East 
Orange,  in  the  county  of  Essex  and  State  of 

5  New  Jersey,  have  invented  certain  new  and 
useful  Improvements  in  Repeating  Attach- 

ments for  Phonographs,  of  which  the  follow- 
ing is  a  description. 

My  invention  relates  to  phonograph  re- 
io  peating  attachments  of  the  type  wherein  the 

lifting  operation  by  which  the  feed-nut  is  dis- 
engaged from  the  feed-screw  is  effected  by 

means  of  a  rotating  lifting  pin  or  projection 
which  engages  a  contact  member  in  the  form 

15  of  a  dog  carried  by  and  traveling  with  the 
sound-box  carriage  and  pivoted  on  an  axis 
parallel  to  the  direction  of  movement  of  the 
said  carnage.  Devices  of  this  character  are 
well  known  in  the  art.     (See,  for  example, 

20  United  States  Letters  Patent  No.  583,679, 
dated  June  1,  1897,  to  Fletcher,  and  Patent 

No.  678,890,  dated  July  23,  1901,  to  Mat- 
thews.) In  these  patents  the  pivoted  dog 

operates  as  a  lever  for  effecting  the  elevation 
25  of  the  sound-box  carriage.  When  it  is  at- 

tempted to  effect  the  elevation  by  a  direct 
lift  of  the  rotating  pin  upon  a  pivoted  dog,  it 
is  found  that  special  devices  are  necessary  to 
produce  a  structure  which  will  be  operative 

30  when  applied  to  phonographs  of  the  usual 
construction,  for  the  reason  that  in  such  in- 

struments the  pitch  of  the  feed-screw  is  only 
one  one-hundredth  of  an  inch,  so  that  the 
first  contact  of    the  rotating  member  and 

35  traveling  member  cannot  be  more  than  one 
one-hundredth  of  an  inch  in  width  and  may 
be  anything  less.  This  width  of  contact  is 
not  sufficient  to  accomplish  the  lifting  of  the 
sound-box  carriage  with  any  degree  of  cer- 

4°  tainty,  because  the  rotating  member  moves 
at  a  high  rate  of  speed  and  strikes  the  travel- 

ing member  with  considerable  violence,  the 
usual  result  being  that  the  carriage  is  hfted 

sufficiently  to  disengage  the  feed-nut  from 
45  the  feed-screw,  and  the  carriage  is  then 

pushed  or  hurled  in  a  backward  direction,  so 

that  the  lifting-pin  and  traveling  dog  are  sep- 
arated, whereupon  the  carriage  falls,  to  be 

again  fed  toward  the  rotary  lifting  member. 
50  The  mechanism  referred  to  may  occasionally 

operate  when  the  width  of  initial  contact  is 
at  its  maximum  (one  one-hundredth  of  an 
inch)  and  before  the  parts  have  become  worn 

to  any  appreciable  extent;  but  even  under 
the  most  favorable  conditions  the  device  will  55 

fail  so  often  as  to  be  worthless  for  any  practi- 
cal purpose.  It  is  therefore  necessary  in  de- 

signing a  device  of  this  type  to  provide  spe- 
cial means  for  obtaining  a  sufficient  width  of 

overlap  of  the  traveling  dog  or  contact  mem-  60 
ber  and  rotary  lifting  member  as  to  make  the 
device  reliable  and  certain  in  operation.  This 
fact  was  pointed  out  by  me  in  Patent  No. 

798,087,  granted  August  29,  1905,  and  a  spe- 
cial construction  for  accomplishing  this  re-  65 

suit  was  therein  disclosed  and  claimed.  This 

structure,  however,  requires  accurate  set- 
ting— that  is,  the  lifting-pin  and  pivoted  dog 

cannot  vary  much  from  the  relative  positions 
shown  in  the  drawings  of  the  said  patent.  70 

It  is  the  object  of  the  present  invention  to 
produce  a  device  in  which  sufficient  overlap 
of  the  lifting-pin  with  respect  to  the  pivoted 
dog  can  be  obtained  for  the  lifting  operation, 
and  which  device  will  at  the  same  time  admit  7  5 

of  a  considerable  variation  in  the  relative  po- 
sitions of  these  parts  without  its  operative- 

ness  being  impaired.  In  other  words,  it  will 

not  require  accurate  setting,  so  that  un- 
skilled persons  may  apply  the  device  to  pho-  80 

nographs,  and  it  will  also  possess  the  same 
advantages  as  the  structure  of  said  Patent 

No.  789,087.  in  that  the  device  will  be  effect- 
ive and  positive  in  its  operation,  of  but  few 

parts,  and  will  not  in  any  way  affect  the  op-  85 
eration  of  the  phonograph  or  prevent  the  re- 

producer from  being  fully  raised  to  permit 
the  records  to  be  applied  to  or  removed  from 
the  mandrel,  being  at  the  same  time  readily 
adjustable,  so  that  the  reproducer  may  be  90 
caused  to  engage  and  be  disengaged  from  the 

record  at  any  desired  point — as,  for  instance, 
immediately  before  and  after  the  selection 
has  been  reproduced. 

Reference  is  hereby  made  to  the  accom-  95 

panying  drawings,  in  which — Figure  1  is  a  plan  view  showing  a  part  of 
the  main  shaft,  feed-screw,  back  rod,  sleeve, 
and  feed-nut  spring-arm  of  a  phonograph 
with  my  present  improvements  applied  100 
thereto.  Fig.  2  is  a  front  view  of  the  same. 
Fig.  3  is  a  section  on  line  3  3  of  Fig.  1,  show- 

ing the  repeating  mechanism  out  of  opera- 
tion, as  when  the  reproducer  is  in  engage- 
ment with  the  record.  Fig.  4  is  a  similar  sec-  105 

tion  showing  the  repeating  mechanism  in  op- 
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nai  iuii,  as  u  ben  1  he  sound-bos  carrier  is  be- 
ing returned  to  its  initial  position.      Fig.  5  IB 

a  detail  side  view  of  i  lie  pivoted  dog  and  the 
forw  aid  end  of  the  arm  by  which  it  IS  carried. 
Fig.  (i  is  a  Bed  ion  on  line  f>  6  of  Fig.  5.      Fig.  7 
Is  a  section  similar  to  Fig.  6  of  a  modification 
of  the  contact  member.  Fig.  8  is  a  view 

similar  to  Fig.  ■">.  but  partly  in  section, 
showing  a  sim'oik I  modification  of  the  contact 
member.  Fig.  9  is  a  section  on  line  '.)  9  of 

8.  Fig.  10  is  a  section  on  line  10  10  of 
8.  Figs.  II  and  12  are  front  and  side 

elevations  of  a  third  modification  of  the  eon- 
tact  member.  Fig.  13isa  vertical  section  of 
a  modification  of  the  rotary  lifting  member, 
and  Fie.  I  I  is  a  similar  view  of  another  modi- 
Beat  ion  of  t  he  same. 

In  all  t  he  above  views  corresponding  parts 

are  represented  by  thesaine  characters  of  ref- 
erence. 

The  phonograph  is  provided  with  the  usual 
bed-plate  I, on  which  is  mounted  in  suitable 
hearings  (not  shown)  the  main  shaft  2,  which 
carries  the  usual  mandrel  and  which  for  a 

part  of  its  length  is  cut  with  a  fine  screw- 
thread  to  feed  the  reproducer  lengthwise  of 
the  record.  The  usual  stationary  back  rod  3 

is  shown,  upon  which  is  mounted  the  usual 
sleeve  I.  arranged  to  slide  on  said  rod  and 
carry  the  reproducing  device.  (Not  shown.) 
This  sleeve,  together  with  the  parts  usually 
attached  thereto  for  supporting  the  repro- 

ducer, may  he  termed  the  "traveling  car- 
riage." Secured  to  the  sleeve  4  is  the  usual 

spring-arm  5,  which  carries  the  feed  nut  or 
nuts  6  for  engaging  the  threaded  portion  of 
the  main  shaft  2,  and  thereby  imparting  a 
progressive  forward  movement  to  the  travel- 

ing carriage,  as  is  common  in  this  art. 

In  applying  my  improved  repeating  at- 
tachment to  a  phonograph  I  make  use  of  a 

small  compact  base  7,  which  by  means  of 
screws  S  engaging  slots  9  is  removably  and 
adjustably  secured  to  the  bed-plate  1.     The 

45  base  7  is  provided  with  two  hearings  10  10,  in 
which  is  mounted  a  return-shaft  11,  having  a 
coarse-pitch  return-screw  12.  The  return- 
shaft  1 1  may  he  driven  from  the  main  shaft  2 
by  any  approved  gearing,  preferably  two 
spur -gears  13  13,  mounted  on  the  two 
shafts,  respectively,  and  in  engagement  with 
each  other,  as  shown.  Secured  to  the  sleeve 

4  by  a  split  collar  14  is  an  arm  15,  having  a 
bend  at  its  center,  so  that  it  projects  over  in 
front  of  and  substantially  in  line  with  the 

spring-arm  ">.  The  arm  15  is  provided  with a  contact  member  of  peculiar  construction, 
which  is  adapted  to  he  engaged  by  a  pin  or 
projection  rotating  with  the  return-shaft  11 
and  lifted  and  brought  into  engagement  with 
the  return-screw  12,  whereby  the  feed-nut 
will  he  disengaged  from  the  feed-screw  and 
the  traveling  carriage  will  he  rapidly  re- 

turned   to    its    initial    or   starting    position. 
65  Thismemberin  its  preferred  form  is  a  dog  16, 

pivot  ally  connected  to  the  forward  end  of  the 
arm  15,  so  that  it  is  capable  of  oscillation  in 

two  planes— one  longitudinal  and  one  trans- 
verse with  respect  to  the  axis  of  said  return- 

screw  shaft  that  is,  the  axis  of  the  first  os-  7c 
(■illation  is  perpendicular  to  the  return-screw 
axis  and  the  axis  of  the  second  oscillation  is 

parallel  to  the  return-screw  axis.  The  range 
of  movement  on  the  first  axis  is  slight  and  is 
limited  for  reasons  which  will  be  subse-  75 

quently  pointed  out.  These  axes  of  oscilla- 
tion are  preferably  secured  by  forming  the 

dog  with  a  pair  of  upwardly-projecting  ears 
17  and  IS,  Fig.  (i,  provided  with  openings  19 
and  20,  respectively,  through  which  passes  80 
a  pin  21, rigid  with  the  arm  15.  Theopening 
19  is  slightly  greater  in  diameter  than  the  pin 
21  and  the  opening  20  is  considerably  greater 
in  diameter  than  the  said  pin.  Furthermore, 
the  distance  between  the  ears  17  and  18  is  85 
considerably  greater  than  the  width  of  the 
arm  15.  The  result  is  that  the  dog  16  may 
oscillate  freely  upon  the  pin  21  as  an  axis,  and 
by  reason  of  the  large  opening  20  and  the 
looseness  of  the  pin  in  the  opening  19  the  90 
dog  may  swung  through  a  small  angle  upon  a 
fore-and-aft  axis — that  is,  one  which  is  per- 

pendicular to  the  plane  of  the  paper  upon 
which  Fig.  6  is  drawn  and  which  is  located  at 
or  near  the  left  end  of  the  pin  20.  The  dog  95 
16  is  provided  with  a  shoulder  22,  extending 
entirely  across  the  same,  the  metal  above 
said  shoulder  being  cut  away.  A  rib  23  and 
a  tail  24  project  dowmward  from  the  dog  16. 
The  rib  3  is  adapted  to  engage  the  thread  of  100 
the  return-screw  12  and  effect  the  return  of 
the  traveling  carriage,  and  the  tail  24  is  so 
located  as  to  contact  with  an  inclined  rod  25, 

adjustably  held  by  a  set-screw  27  in  a  boss 
26,  which  projects  from  the  plate  7  to  effect  105 
the  lowering  of  the  carriage.  The  elevation 
of  the  traveling  carriage  is  effected  by  a  ro- 

tary projection,  which  is  preferably  carried 
by  the  return-screw  shaft.  In  its  preferred 
form  a  disk  28  is  mounted  on  said  shaft  and  1 1  o 

may  be  adjusted  along  the  thread  of  the 

screw  and  held  by  a  set-screw  28a,  which 
presses  against  a  block  43,  occupying  a 
groove  in  the  bore  of  the  disk  and  having  a 

rib  43a,  which  engages  the  thread  of  the  115 
screw.  The  disk  28  carries  a  pin  29,  which 
projects  toward  the  dog  16. 

The  operation  of  the  device  is  as  follows: 

When  the  phonograph-reproducer  is  in  its 
operative  position,  the  feed-nut  6  engages  the  120 
feed-screw  2  and  imparts  a  progressive  for- 

ward movement  to  the  traveling  carriage. 
During  this  time  the  dog  16  hangs  upon  the 

pin  20,  as  shown  in  Fig.  3.  The  forward  move- 
ment of  the  carriage  causes  the  dog  16  to  ap-  125 

proach  the  lifting-pin  29  until  the  shoulder  22 
intersects  the  path  of  the  rotating  pin  29. 
As  soon  as  the  pin  reaches  that  portion  of  its 

path  intersected  by  the  shoulder  22  it  con- 
tacts with  the  same,  and  the  extent  of  overlap  130 
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will  obviously  be  something  less  than  the 
pitch  of  the  feed-screw,  which  in  commercial 
machines  is  one  one-hundredth  of  an  inch. 
As  soon  as  the  pin  presses  against  the  shoul- 

5  der  22  it  tends  to  turn  the  dog  16  upon  its 
fore-and-aft  axis.  There  is  no  tendency  to 
lift  the  sound-box  carrier  until  the  limit  of 
this  range  of  movement  is  reached.  It  is  ob- 

vious, however,  that  such  oscillation  of  the 
io  dog  16  will  increase  the  overlap  of  the  shoul- 

der 22  with  respect  to  the  pin  29,  since  the 
path  of  the  shoulder  is  along  the  arc  a  a  of 
Fig.  6.  At  the  end  of  this  movement  a  com- 

paratively wide  overlap  of  the  contacting 
surfaces  has  been  obtained,  and  the  lifting 
operation  begins.  The  dog  16  and  arm  15 
are  lifted  by  the  engagement  of  the  pin  29 
with  the  shoulder  22,  and  by  reason  of  the 
weight   of    the   carriage   and   frictional   en- 

20  gagement  of  the  parts  the  pin  29  carries  the 
dog  16  forward  until  its  lower  surface  rests 
upon  the  return-screw  12,  as  shown  in  Fig.  4. 
As  soon  as  the  screw  revolves  into  the  proper 
position  the  rib  23  drops  into  engagement 

25  with  the  thread  of  the  screw,  and  thereby 
causes  the  sound-box  carrier  to  be  moved  to- 

ward its  initial  position.  As  soon  as  the  tail 
24  reaches  the  inclined  rod  25  the  dog  16  is 
thrown  from  engagement  with  the  return- 

30  screw,  and  the  carriage  falls  into  its  operative 
position,  with  the  feed-nut  6  in  engagement 
with   the   feed-screw.     The   operations    de- 

scribed may  then  be  repeated  indefinitely. 
It  should  be  noted  that  the  thread  of  the 

35  return-screw  pressing  against  the  rib  23  of 
the  dog  16  tends  to  turn  the  dog  on  its  fore- 
and-aft  axis;  but  since  the  range  of  such 
movement  is  limited  the  rib  23  will  remain  in 
engagement  with  the  thread  of  the  screw  and 

40  the  carriage  will  be  moved  along  by  the  said 
screw.  By  reason  of  the  metal  above  the 
shoulder  22  being  cut  away  it  is  impossible 
for  the  face  of  the  dog  16  to  be  carried  against 
the  end  of  the  pin  29  to  thereby  cause  the 

45  parts  to  jam  and  stop  the  machine. 
The  device  of  Fig.  7  is  similar  in  all  respects 

to  the  structure  heretofore  described,  except 
that  the  dog  16  is  connected  to  the  arm  15  by 
means  of  a  pin  20a,  rigid  with  the  ears  17  and 

50  18  and  journaled  in  a  conical  bearing  30, 
formed  in  the  arm  15,  said  bearing  permit- 

ting a  limited  oscillation  of  the  pin  20a  there- 
in on  a  fore-and-aft  axis  situated  near  the 

left-hand  end  of  the  pin  and  perpendicular  to 
55  the  plane  of  the  paper  upon  which  Fig.  7  is 

drawn. 

In  the  device  of  Figs.  8,  9,  and  10  the  dog 
16  is  pivotally  connected  to  a  rectangular 
block  31  by  means  of  a  pivot-pin  32.     The 

60  block  31  is  pivotally  connected  to  the  arm  15 
by  trunnions  33,  which  turn  in  lugs  34,  de- 

pending from  the  end  of  the  arm  15.  The 
oscillation  of  the  block  31  upon  its  trunnions 
33  is  limited  by  the  engagement  of  the  block 

65  33  with  the  under  surface  of  the  arm  15,  as 

shown  in  Fig.  9,  which  shows  the  parts  in  the 
positions  to  which  they  will  be  carried  by  rea- 

son of  the  force  imparted  to  the  rib  23  by  the 
thread  of  the  return-screw  12. 

In  Figs.  11  and  12  the  dog  16'  is  adapted  to  70 
be  secured  to  the  arm  15  by  a  pivot-pin  pass- 

ing through  bearings  35  35.     The  dog  in  this 
case  is  not  capable  of  oscillation  on  a  fore- 
and-aft  axis.     The  increase  of  overlap  is  ob- 

tained, however,  by  substituting  for  the  con-  75 
tact-shoulder  22  of  the  dog  16  a  pawl  36,  piv- 

oted to  ears  37,  integral  with  the  dog  16',  by  a 
pivot-pin  38.     It  should  be  noted  that  that 
edge  of  the  pawl  36  which  will  be  nearest  the 
lifting-pin  29  is  not  situated  directly  below  80 
the  center  of  the  pin  38,  but  is  located  con- 

siderably in  advance  thereof.     Therefore  the 
engagement  of  the  pin  29  with  the  pawl  36 
will  turn  the  same  on  its  pivot  38  until  the 
upper  end  of  the  pawl  abuts  against  the  side  85 
of  the  dog  16,  thereby  preventing  further 
pivotal    motion.      The    lifting  -  pin  29   will 
thereupon  lift  the  dog  16'  and  will  deposit  the 
same  upon  the  return-screw  12,  thereby  caus- 

ing the  return  movement  of  the  parts  to  take  90 

place. 
It  is  obvious  that  instead  of  pivoting  the 

contact-dog  16'  of  the  traveling  carriage  on 
two  axes  it  may  be  pivoted  on  a  single  axis 

parallel  to  the  return-screw,  as  the  dog  16'  of  95 
Fig.  1 1 ,  and  the  increase  of  overlap  obtained 
by  pivoting  the  lifting  projection  on  an  axis 
perpendicular  to  the  axis  of  the  return-screw, 
as  in  Figs.  13  and  14. 

In  Fig.  13  the  disk  28',  which  carries  the  100 
lifting-pin  29',  is  pivoted  to  a  sleeve  40  by 
pins  or  trunnions  41,  the  axis  of  which  is  per- 

pendicular to  the  axis  of  the  return-screw  12. 
The  sleeve  40  is  secured  to  the  screw  by  a  set- 
screw  42,  which  bears  against  the  block  43   105 

and  locks  the  same  to  the  screw.     The  pin  29' 
is  provided  with  a  sloping  surface  44,  which  is 
adapted  to  cooperate  with  a  similar  surface 

45,  formed  on  the  shoulder  22'  of  the  dog  16, 
and  thereby  turn  the  disk  or  ring  28'  upon  its  no 
trunnions  41,  thereby  increasing  the  overlap 

of  the  pin  29'  with  respect  to  the  shoulder  22'. 
In  the  device  of  Fig.  14  the  lifting  member 

comprises  a  disk  282,  provided  with  a  pawl 
45,  set  in  the  body  thereof,  and  pivoted  on  an  115 
axis  46,  which  is  perpendicular  to  the  axis  of 
the  screw  12.  The  pawl  is  normally  held  in 
the  position  shown  by  a  spring  47,  secured  to 
the  disk  282  by  a  screw  48.  Obviously  the 
pawl  45  upon  striking  the  shoulder  22  of  the 
dog  16,  carried  by  the  arm  15,  will  be  turned 
on  its  pivot  46,  thereby  increasing  the  over- 

lap of  the  contacting  parts. 
Having  now  described  my  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Let-  125 
ters  Patent,  is  as  follows : 

1 .  In  a  phonograph,  the  combination  of  the 
traveling  carriage  and  means  for  progress- 

ively moving  the  same  when  in  its  operative 
position,  of  a  rotary  lifting  member,  and  a  130 

I2C 
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contaol  member  carried  by  said  carriage  for 
engaging  (lie  lifting  member,  said  contact 

member  being  capable  of  oscillation  on  a  uni- 
versal joint,  substantially  as  set  fort  1 1. 

2.  I  ii  a  phonograph,  the  combination  of  the 

traveling  carriage  and  means  for  progress- 
ively moving  the  same  when  in  its  operative 

position,  of  a  rotary  lifting  member,  and  a 
contact  member  carried  by  said  carnage  for 

engaging  the  lifting  member,  said  contact 
member  being  capable  of  oscillation  on  two 

axes,  one  of  which  is  substantially  perpendic- 
ular to  the  axis  of  rotation  of  the  lifting  mem- 

ber and  the  other  of  which  is  substantially 
parallel  t  hereto,  substantially  as  set  forth. 

3.  In  a  phonograph,  the  combination  of  the 

traveling  carriage,  and  means  for  progress- 
ively moving  the  same  when  in  its  operative 

position,  of  a  rotary  lifting  member  for  effect- 
ing the  elevation  of  said  carriage,  and  a  con- 
tact member  traveling  with  said  carriage  to- 
ward said  lifting  member,  said  contact  mem- 

ber being  capable  of  oscillation  on  two  axes 
substantially  at  right  angles  to  each  other, 

25  substantially  as  set  forth. 
4.  In  a  phonograph,  the  combination  of  the 

traveling  carriage  and  means  for  progress- 
ively moving  the  same  when  in  its  operative 

position,  of  a  lifting  member  for  effecting  the 
30  elevation  of  said  carriage,  and  a  contact  mem- 

ber traveling  with  said  carriage  toward  said 
lifting  member,  one  of  said  members  being 
mounted  to  turn  on  two  axes  which  are  sub- 

stantially at  right  angles  to  each  other,  and 
the  other  member  being  mounted  to  turn  on 
an  axis  substantially  parallel  to  one  of  said 
first  axes,  substantially  as  set  forth. 

5.  In  a  phonograph,  the  combination  of  the 
1  raveling  carriage  and  means  for  progress- 

40  ively  moving  the  same  when  in  its  operative 
position,  of  the  return-screw  and  lifting  mem- 

ber carried  thereby  for  effecting  the  elevation 
of  said  carriage,  and  a  contact  member  trav- 

eling with  said  carriage  toward  said  lifting 
45  member,  one  of  said  members  being  mounted 

to  turn  on  two  axes  which  are  substantially 
at  right  angles  to  each  other  and  the  other 
member  being  mounted  to  turn  on  an  axis 
substantially  parallel  to  one  of  said  first  axes, 

5°  substantially  as  set  forth. 
6.  In  a  phonograph,  the  combination  of  the 

traveling  carriage  and  means  for  progress- 
ively moving  the  same  when  in  its  operative 

position,  of  the  return-screw  and  lifting  mem- 
ber carried  thereby  and  adjustable  along  the 

thread  thereof  for  effecting  the  elevation  of 
said  carriage,  and  a  contact  member  travel- 

ing with  said  carriage  toward  said  lifting 
member,  one  of  said  members  being  mounted 
to  turn  on  two  axes  which  are  substantially 
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at  righl  angles  to  each  other  and  the  other 
member  being  mounted  to  turn  on  an  axis 
substantially  parallel  to  one  of  said  first  axes, 
Bubstant  iallv  as  set  forth. 

7.  In  a  phonograph,  the  combination  with  65 

t  he  t  raveling  carriage  and  means  for  progress- 
ively moving  the  same  when  in  its  operative 

position,  of  an  arm  extending  from  said  car- 
riage and  provided  with  a  pivot-pin  the  axis 

of  which  is  parallel  to  the  direction  of  move-  70 
incut  of  the  carriage,  and  a  contact-dog  pro- 
\  ided  with  upwardly-extending  ears  loosely 
lit  tingon  said  pin,  the  bearing-aperture  of  one 
of  the  ears  bein<;  considerably  greater  than 
the  diameter  of  the  pin,  w  hereby  the  dog  is  75 

capable  of  a  limited  oscillation  on  an  axis  at 
right  angles  to  the  axis  of  the  pin,  substan- 

tially as  set  forth. 
S.  In  a  phonograph,  the  combination  with 

the  traveling  carriageand  means  for  progress-  80 
ively  moving  the  same  when  in  its  operative 
position,  of  a  contact  member  carried  by  said 

carriage  and  capable  of  oscillation  on  twTo  axes 
at  substantially  right  angles  to  each  other, 
said  contact  member  being  provided  with  a  85 
shoulder  projecting  in  the  direction  of  travel 
of  said   carriage,   the   material   above   said 

shoulder  being  cut  away,  substantially  as  set' forth. 
9.  In  a  phonograph,  the  combination  with  90 

the  traveling  carriage  and  means  for  progress- 
ively moving  the  same  when  in  its  operative 

position,  of  a  rotary  lifting  member  for  effect- 
ing the  elevation  of  said  carriage  and  a  con- 
tact member  traveling  with  said  carriage  to-  95 

ward  said  lifting  member,  said  contact  mem- 
ber being  capable  of  oscillation  on  two  axes 

substantially  at  right  angles  to  each  other, 

and  said  lifting  member  being  adjustable  to- 
ward and  away  from  said  contact  member,   if  o  I 

substantially  as  set  forth. 
10.  In  a  phonograph,  the  combination  with 

the  traveling  carriage  and  means  for  progress- 
ively moving  the  same  when  in  its  operative 

position,  of  a  return-screw  and  projection  car-  105  3 
ried  thereby  for  effecting  the  elevation  of  said 
carriage,  said  projection  being  adjustable 

along  the  line  of  the  thread  of  said  return- 
screw,  and  a  contact  member  traveling  with 
said  carriage  toward  said  lifting  member,  said  1 1  o 
contact  member  being  capable  of  oscillation 
on  two  axes  substantially  at  right  angles  to 
each  other,  substantially  as  set  forth. 

This   specification   signed   and   witnessed 
this  30th  day  of  October,  1905. 

EDWARD  L.  AIKEX. 

Witnesses : 
Delos  Holden, 
Frank  L.  Dyer. 
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UNITED  STATES  PATENT  OFFICE. 
MATTHEW  J.  GREEVY  AND  JULES  GREEVY,  OF  OMAHA,  NEBRASKA. 

GRAPHOPHONE   ATTACHMENT. 

No.  820,642. Specification  of  Letters  Patent. 

Application  filed  August  7, 1905.    Serial  No,  273,065, 

oxenteci  May  15,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  we,  Matthew  J.  Greevy 

and  Jules  Greevy,  citizens  of  the  United 
States,  residing  at  Omaha,  in  the  county  of 

5  Douglas  and  State  of  Nebraska,  have  invent- 
ed certain  new  and  useful  Improvements  in 

Graphophone  Attachments,  of  which  the  fol- 
lowing is  a  specification. 

This  invention  relates  to  improvements  in 
io  graphophone  attachments,  and  particularly 

to  a  means  for  controlling  the  movement  of 
the  record  and  producer. 

The  object  of  the  invention  is  to  provide  a 

means  whereby  the  operator  of  a  type-writ- 
15  ing  machine  may  by  use  of  the  foot  or  knee 

cause  the  commencing  or  ceasing  movement 
of  the  record-cylinder  and  reproducer  of  a 

graphophone  or  may  produce  "repeating" 
movement  of  the  graphophone  without  use 

20  of  the  hands. 

In  the  combined  use  of  the  graphophone 

and  type-writer  the  messages  of  the  record- 
cylinder  are  communicated  to  the  operator 

of  the  type- writer  by  means  of  a  rubber  hear- 
25  ing-tube  provided  with  earpieces  which  ex- 

tend to  the  graphophone,  the  latter  being,  of 
course,  a  separate  machine.  The  operator 
by  moving  a  lever  upon  the  graphophone 
causes  the  record-cylinder  to  revolve  and  af- 

30  ter  listening  often  is  obliged  to  reverse  the. 
lever  to  cause  cessation  of  the  message  or  on 

account  of  speed  differences  or  words  not  be- 
ing distinctly  heard  or  understood  finds  it 

necessary  to  reverse  said  lever.     There  is  a 
35  loss  of  time,  therefore,  while  turning  from 

one  machine  to  the  other.  The  hands  of  the 

operator  should  not  be  removed  from  the  key- 
board to  perform  satisfactory  type-writing, 

and  the  interruption  to  control  the  start  and 
40  stop  and  repeating  movement  of  a  separate 

machine  with  the  hands  is  a  great  annoyance, 
as  is  well  known. 

Our  invention  is  designed  to  overcome 
these  difficulties  by  the  use  of  novel  means 

45  fully  described  herein  and  illustrated  by  the 

drawings,  wherein — 
Figure  1  represents  a  vertical  front  eleva- 

tion of  the  invention  to  show  relative  posi- 
tion of  parts  and  manner  of  mounting  the 

50  slidable  sleeve,  the  link,  pawl,  pawl-rack,  el- 
bow-lever, and  the  connecting  flexible  cords 

or  members.  Fig.  2  represents  a  vertical 

end  view  showing  a  record-cylinder,  repro- 
ducer, and  rock-shaft  of  a  graphophone  and 

55  the  relative  position  of  a  part  of  the  devices 

employed,  as  levers,  rods,  pawl,  and  pawl- 

rack,  all  more  fully  explained  hereinafter,  the 
figure  being  shown  on  the  lines  a  b  c  of  Fig.  1 . 
Fig.  3  represents  a  top  view  of  a  part  of  the 
invention  to  illustrate  mounting  of  guide-  60 
rod,  sleeve,  arms  14  and  15,  and  to  show  form 

of  pawl-rack,  also  to  plainly  indicate  the  rela- 
tive position  of  rock-shaft  26  and  the  mount- 

ing thereon  of  arms  24  and  25.  Fig.  4  repre- 
sents the  treadle-frame,  treadle,  and  arrange-  65 

ment  of  parts.  Fig.  5  represents  a  vertical 
front  elevation  of  a  part  of  the  invention  to 
more  clearly  show  the  relative  position  of 

parts! 
In  the  drawings  the  numeral  1  represents  7  c 

the   record  -  cylinder,  2     the   reproducer,  3 
the    reproducer  -  handle,  4   the   reproducer- 
guide,  5  the    reproducer  slide  -  rod,  41  the 
actuating    worm  -  cylinder,  42    the  vertical 
alining -bar,  26  the  rock -shaft,  12  the  start-  75 

lever,  13  the  stop -lever,  and  6   and   6'  the 
vertical  standards   of  the  framework,  of  a 
graphophone  now  in  common  use,  the  parts 
being  sustained  upon  the  platform  7.     The 
construction  and  operation  of  these  parts  are  80 
so  well  known  that  they  require  no  particular 
description,  and  it  is  sufficient  to  say  the 
record-cylinder  is   slidably  and   removably 
mounted  upon  the  mandrel  9,  is  provided 
with  a  finely  and  spirally  grooved  longitudi-  85 
nal  periphery,  and  has  a  revolving  movement 
upon  the  mandrel,  the  latter  being  rotated 
by  means  of  mechanism  contained  within  the 
machine. 

A  stationary  rod  5  is  sustained  between  90 

the  standards  6  and  6'  of  the  frame.  The 
reproducer  2  is  provided  with  a  disk  10,  be- 

neath which  is  the  reproducer-point  11, which 
travels  within  the  grooves  of  the  record-cyl- 

inder, already  mentioned.  95 
A  forward  movement  of  the  reproducer  in 

a  direction  toward  standard  6  upon  guide  4 
upon  the  rod  5  is  caused  by  rotation  of  the 
worm-cylinder  41  within  rod  5  by  means  of  a 
motor  contained  within  the  graphophone,  100 
the  speed  corresponding  with  the  revolving 
movement  of  the  mandrel  9,  the  vertical  aline- 
ment  of  the  guide  4  upon  the  rod  5  being 

preserved  by  the  vertical  bar  42,  which  trav- 
els with  the  guide  4.  This  movement  con-  105 

tinues  upon  the  slide-rod  5  parallel  with  the 
record-cylinder  until  the  spiral  groove  upon 
the  latter  has  been  fully  traversed. 

For  the  purposes  of  this  description  the 
conventional  rock-shaft  of  a  graphophone  is  no 
indicated  by  the  numeral  26,  the  start-lever 
by  the  numeral  12,  and  the  stop-lever  by  13. 
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When  the  operator  proses  upon  start-lever 
12,  ilif  revolving  movemenl  of  the  record- 
cylinder  commences  and  an  audible  message 
may  be  received  and  will  continue  until  the 

5  stop-lever  13  lias  been  pressed,  or,  in  effect, 
until  rock-shaft  26  has  been  reversed.  When 
it  is  desired  to  have  a  message  repeated,  the 

operator  presses  I  lie  stop-lever  13,  after  which 
the  reproducer-handle  3  lias  to  he  moved  in 

10  order  to  cause  the  raising  of  the  reproducer 
2  with  disk   10,  and   the  point  11  is  caused  to 
retraverse  the 

groove 
by  sliding  the  guide  4 

toward  the  standard  6'  and  lowering  the  re- 
producer 2  until  the  point   11  contacts  with 

15   the  record-cylinder. 
For  the  purposes  of  the  invention  we  con- 

struct a  stationary  pawl-rack  8  of  suitable 
width,  attached  to  and  sustained  by  and  be- 

tween the  vertical  standards  6  and  6'.     This 
20  trackway  is  provided  with  teeth  equally 

spaced  apart,  transversely  disposed  to  the 
trackway,  and  inclinedly  set,  the  vertical  walls 
of  the  teeth  being  upon  the  side  facing  the  di- 

rect i  on  from  which  the  reproducer  approaches, 
25  and  upon  the  inner  walls  of  standards  6  and 

6'  we  mount  the  arms  14  and  15  by  means  of 
the  pivots  14'  and  15',  these  arms  extending 
to  the  front  of  the  machine  on  a  plane  lower 

than  the  reproducer-rod  5,  and  we  rigidly 
30  mount  upon  the  arms  14  and  15  the  slide-rod 

16.  The  arm  15  is  extended  in  a  lateral  di- 
rection, as  shown  in  Figs.  2  and  3,  to  form  a 

lever,  which  is  attached  to  the  spring  18, 
mounted  upon  the  platform  7,  and  as  thus 

35  constructed  the  slide-rod  16  is  parallel  with 
the  reproducer  slide-rod  5  and  wTith  the  pawl- 
rack  8  and  is  adapted  to  have  a  free  swinging 
movement  upon  the  arms  14  and  15  under 
control  of  spring  18.     Upon  the  slide-rod  16 

40  we  mount  the  sleeve  17,  adapted  to  slide 
thereon.  The  sleeve  17  has  an  integral  por- 

tion extending  from  its  center  upward  to 
form  the  link  19,  its  upper  end  terminating 
in  the  clevis  20,  pivotally  mounted  upon  the 

45  reproducer-handle  3,  and  upon  the  arms  21 

and  21'  of  the  sleeve  17  we  pivotally  mount 
the  pawl  22,  adapted  to  engage  the  teeth  of 
the  pawl-rack  8  under  control  of  means  here- 

inafter described. 

50  We  provide  the  elbow-lever  23,  (best  shown 
in  Fig.  1,)  having  the  arms  24  and  25,  and 
mount  it  rigidly  upon  the  end  of  rock-shaft 
26  of  a  graphophone  in  a  manner  so  that  arm 
25  of  the  elbow-lever  maybe  used  in  the  place 

55  of  the  start-lever  12  of  a  graphophone,  and 
I  he  arm  24  of  said  elbow-lever  will  correspond 
to  the  stop-lever,  and  since  the  elbow-lever  is 
rigidly  mounted  upon  the  end  of  the  rock- 
shaft  the  well-known  movement  of  the  latter 

60  may  be  controlled  by  actuating  the  arms  24 
and  25,  as  i-  evident.  For  the  purpose  of  op- 

erating arms  24  and  25,  as  well  as  other  parts 
of  our  invention,  we  employ  a  suitable  spring 
27  upon  platform  7,  attached  to  arm  24.     We 

65  construct  eye-stands  28  and  29,  rigidly  po- 

75 

80 

sit iuned  at  convenient  stations  upon  the 

graphophone,  and  preferably  upon  the  floor 
we  place  a  treadle-frame  30  and  foot-treadle 
31,  pivotally  mounted  thereon,  and  employ 
the  springs  32  and  33,  so  that  the  treadle  will  70 
be  resiliently  mounted  at  either  end,  and  at 
the  toe  end  of  the  treadle  we  attach  a  flexible 

member — as,  for  instance,  a  cord  34 — which 
extends  in  any  convenient  manner  to  pass 
to  the  lever  end  25  of  elbow-lever  23,  to  which 
the  cord  is  attached,  first  passing  through 

eye-stand  29  to  give  it  convenient  direction, 
and  to  the  heel  end  of  the  treadle  we  attach 

cord  35,  which  extends  to  the  eye  36  of  the 
extended  lever-arm  15,  to  which  the  cord  35 
is  attached  after  passing  through  the  eye- 
stand  28  to  conveniently  control  direction  of 
the  cord. 

It  will  be  understood  that  the  revoluble 

movement  of  the  record-cylinder  1  in  almost  85 
all  graphophones  now  in  use  is  controlled  by 

a  clutch,  which  has  a  lateral  "on-and-off" 
contact  upon  the  end  of  the  record-cylinder. 
This  clutch  is  wholly  under  control  of  rock- 
shaft  26,  and  in  Fig.  3  we  show  the  clutch  46,  90 
which  is  sustained  rigidly  upon  the  upper  end 

of  the  vertically-disposed  arm  47,  Figs.  2  and  3. 
Arm  47  is  constructed  integral  with  the  hori- 

zontal lever  48,  disposed  transversely  there- 
on, and  is  adapted  to  have  a  slight  lateral  95 

swing  by  reason  of  the  pivotal  mounting  of 
lever  48  at  50.     One  end  of  lever  48  is  pivot- 

ally mounted  upon  lever  51  at  52,  the  last- 
named  lever  extending  parallel  with  pawl- 
rack  8  and  having  suitable  bearings  in  stand-  100 
ards  6  and  6',  Figs.  3  and  5.     Upon  rock- 
shaft  26  is  provided  rigidly  and  transversely 
thereon  the  index  52,  the  free  end  of  which 

enters  the  groove  53,  incised  upon  the  sur- 
face of  lever  51.     One  end  of  rock-shaft  26  105 

has  a  bearing  or  support  within  the  station- 
ary block  54,  Figs.  2,  3,  and  5.     Lever  23  is 

rigidly  mounted  upon  rock-shaft  26,  as  by 
means  of  the  screw  55  and  block  56,  Figs.  2 
and  3.     The  lever  51  is  adapted  to  have  a  no 

lengthwise  movement  under  operation  of  in- 
dex 52  of  the  rock-shaft,  thereby  operating 

the  clutch. 

As  thus  constructed  and  arranged  our  in- 
vention provides  means  so  that  the  operator  115 

of  a  type-writer  has  full  control  of  the  graph- 
ophone without  use  of  the  hands,  and  for  the 

purpose  of  causing  a  message  to  be  repeated 
the  provisions  made  are  as  follows :  The  pawl 

22  is  mounted  inclinedly  upon  its  pivotal  sup-  120 
port  and  travels  with  the  sleeve  17  upon  a 
horizontal  plane  above  the  teeth,  but  closely 
adjacent  thereto  while  in  its  normal  position; 
but  when  cord  35  is  drawn  in  a  direction  to- 

ward the  treadle  the  arms  14  and  15  are  125 

moved  in  a  downward  swreep,  and  with  these 
arms  are  carried  the  reproducer-handle  3,  the 
link  19,  sleeve  17,  slide-rod  16,  and  pawl  22, 
thereby  causing  the  pawl  to  engage  one  of  the 
teeth  of  the  pawl-rack  8.     Since  the  pawl-  ̂ c 
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\  rack  is  stationary,  the  pawl  is  made  to  move 
in  the  arc  of  a  circle,  the  extent  of  such  arc 
being  the  distance  from  its  pivotal  bearing  to 
!the  horizontal  plane  of  the  teeth,  the  center 

5  of  the  arc  being  the  point  of  contact  of  the 
lower  end  of  the  pawl  with  the  tooth  of  the 
pawl-rack,  and  as  the  pressure  comes  down- 

ward the  sleeve  is  moved  backward  or  in  the 

direction  of  standard  6',  as  is  evident,  carry- 
ing with  it  the  reproducer,  and  this  is  the 

operation  of  repeating.  A  pressure  down- 
ward of  the  heel  end  of  the  treadle  instantly 

causes  the  ' '  stop  "  action  of  the  graphophone, 
as  well  as  the  action  of  repeating,  one  action 
being  sufficient  for  both  purposes.  When 
the  toe  end  of  the  treadle  is  pressed,  the  cord 
34  is  drawn,  which  causes  the  lever  end  25  to 
be  moved  in  a  direction  toward  standard 

6,  which  causes  the  record-cylinder  to  com- 
mence revolution,  as  is  obvious. 

Springs  32  and  33  are  adapted  to  have 
equal  tension,  and  a  positive  movement  of 
the  foot  is  required  to  change  the  normal  po- 

sition of  the  treadle  and  effect  a  control  of 
25  the  graphophone.  The  resiliency  of  spring  2  7 

is  adapted  to  be  greater  than  the  combined 
resilient  force  of  all  other  springs  plus  fric- 

tion, and  therefore  the  normal  position  of  le- 
ver 23  is  always  "  stop "  until  a  pressure  is 

30  made  upon  the  toe  end  of  the  treadle. 
When  the  graphophone  is  use  separately 

for  dictation  purposes,  the  lever  23  is  released 
from  operation  of  spring  27  by  means  of  the 
hook  upon  the  end  of  said  spring. 

From  the  description  given  the  operation 
of  the  invention  will  be  readily  understood. 
When  the  lever-arm  24  is  under  control  of 
spring  27  by  means  of  the  hook  37,  a  down- 

ward toe-pressure  by  the  operator  causes  the 
"start"  movement  of  the  record-cylinder, 
and  upon  removal  of  the  toe-pressure  the 
treadle  returns  to  a  normal  position,  and 
movement  of  the  record-cylinder  ceases  by 
reason  of  the  resilient  force  of  spring  27,  and 

45  a  pressure  of  the  heel  causes  a  "repeated" 
message,  as  already  described. 

In  order  that  the  alinement  of  the  sleeve 

17  with  slide-rod  16  may  be  preserved,  so 
that  no  binding  or  dragging  movement  may 

50  occur  of  these  parts  while  the  sliding  move- 
ment is  performed,  the  horizontally-mounted 

arm  40  is  employed.  This  arm  40  is  made 
integral  with  the  alining-bar  42  and  is  pro- 

vided with  a  yoke  consisting  of  the  arms 
55  44  and  45,  which  come  upon  either  side  of 

link  19. 
Various  changes  in  detail  of  construction 

may  be  made  without  departing  from  the 
spirit  of  the  invention.     We  have  shown  but 

60  one  of  several  methods  of  controlling  the  han- 
dle of  the  reproducer  and  of  the  start  and 

stop  lever  considered  the  best,  and  we  do  not 
limit  ourselves  to  exactness  of  construction, 
the  scope  of  the  invention  being  governed  by 

65  the  claims,  and  it  is  evident  that  an  oscillat- 

35 

40 

ing  knee-lever  may  be  substituted  for  the 
foot-treadle  provided  with  U-formed  hooks 
suitably  mounted  or  a  foot-loop  substituted 
for  the  treadle,  and  the  control  of  these  move- 

ments of  the  graphophone  would  be  equally  70 

operative. What  we  claim  as  our  invention  is — 
1.  In  a  graphophone  attachment,  the  com- 

bination with  a  reproducer  of  a  graphophone, 
of  a  link  adapted  to  control  said  reproducer;  75 

a  pawl  adapted  to  control  said  link,  a  station- 
ary rack  engaged  by  said  pawl;  mechanism 

adapted  to  control  said  pawl,  and  means  to 
control  said  mechanism. 

2.  In  a  graphophone  attachment,  the  com-  80 
bination  with  the  reproducer  of  a  grapho- 

phone, of  a  link  adapted  to  control  said  repro- 
ducer; a  pawl  adapted  to  control  said  link;  a 

stationary  rack  engaged  by  said  pawl;  a 
slide-rod  adapted  to  control  said  pawl;  mech-  85 
anism  adapted  to  control  said  slide-rod;  and 
means  to  control  said  mechanism. 

3.  In  a  graphophone  attachment,  the  com- 
bination with  a  reproducer  of  a  graphophone, 

of  a  link  adapted  to  control  said  reproducer;  90 

a  pawl  adapted  to  control  said  link;  a  station- 
ary rack  engaged  by  said  pawl,  a  slide-rod 

adapted  to  control  said  pawl;  pivotally- 
mounted  arms  adapted  to  control  said  slide- 
rod;  mechanism  adapted  to  control  said  piv-  95 
otally-mounted  arms,  and  means  to  control 
said  mechanism. 

4.  In  an  attachment  of  the  class  described, 
the  combination  with  a  reproducer  of  a 
graphophone,  of  a  link  adapted  to  control 
said  reproducer;  a  pawl  adapted  to  control 
said  link;  a  stationary  rack  engaged  by  said 
pawl,  a  slide-rod  adapted  to  control  said 
pawl,  pivotally-mounted  arms  adapted  to 
control  said  slide-rod;  a  flexible  member  105 
adapted  to  control  said  pivotally-mounted 
arms,  and  means  to  control  said  flexible 
member. 

5.  In  an  attachment  of  the  class  described, 
in  combination  with  the  reproducer  and  the  no 
vertical  alining-bar  of  a  graphophone,  of  a 
link  adapted  to  control  said  reproducer;  a 

pawl  adapted  to  control  said  link,  a  station- 
ary rack  engaged  by  said  pawl;  mechanism 

adapted  to  control  said  pawl;  means  to  con-  115 
trol  said  mechanism;  a  horizontally-disposed 
alining-bar  mounted  upon  said  vertical  alin- 

ing-bar, and  making  contact  with  said  hnk. 
6.  In  an  attachment  of  the  class  described, 

in  combination  with  the  reproducer  and  the  120 
vertical  alining-bar  of  a  graphophone,  of  a 
link  adapted  to  control  said  reproducer;  a 
pawl  adapted  to  control  said  link;  a  station- 

ary rack  engaged  by  said  pawl,  a  slide-rod 
adapted  to  control  said  pawl;  mechanism  125 
adapted  to  control  said  slide-rod;  means  to 
control  said  mechanism;  a  horizontally-dis- 

posed alining-bar  mounted  upon  said  vertical 
alining-bar,  and  making  contact  with  said 
link.  13° 

100 
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7.  [n  an  attachment  of  the  class  described, 
in  combination  with  the  reproducer  and  the 
vertical  alining-bar  of  a  graphophone;  of  a 
link  adapted  to  control  said  reproducer;  a 

S  pawl  adapted  to  control  said  link;  a  station- 
ary iark  engaged  by  said  pawl;  a  slide-bar 

adapted  to  control  said  pawl;  pivotally- 
mounted  arms  adapted  to  control  said  slide- 
rod;  a  flexible  member  adapted  to  control 
said  pivotally-inoiinted  amis;  means  to  con- 

trol said  flexible  member;  a  horizontally-dis- 

posed alining-bar  mounted  upon  said  vertical 
alining-bar,  and  making  contact  with  said link. 

In  testimony  whereof  we  aflix  our  signa- 
tures in  presence  of  two  witnesses. 

MATTHEW  J.  GREEVY. 
JULES  GREEVY. 

Witnesses: 
S.  A.  Broadwell, 
H.  A.  Sturges. 

'5 
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No.  820,926.  Specification  of  Letters  Patent.  Patented  May  15, 1906. 

Original  application  filed  May  18, 1904,  Serial  No.  208,539.    Divided  and  this  application  filedApril25, 1905.    Serial  No.  257,305. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Robert  Head,  a  citi- 

zen of  the  United  States,  residing  at  New 
York,  borough  of  Manhattan,  in  the  county 
of  New  York  and  State  of  New  York,  have 
invented  certain  new  and  useful  Improve- 

ments in  Sound-Reproducers,  of  which  the 
following  is  a  specification. 
My  invention  is  a  reproducer  for  phono- 

graphs and  talking-machines  generally,  and 
it  is  a  division  of  a  prior  application  for  Let- 

ters Patent  of  the  United  States  filed  by  me 
on  May  18,  1904,  Serial  No.  208,539. 

The  object  of  the  invention  is  the  provision 
of  a  reproducer  which  may  be  used  inter- 

changeably in  connection  either  with  a 
graphophone-record  or  a  gramophone -rec- 
ord. 

Broadly  stated,  my  invention  consists  of  a 
sound-reproducer  provided  with  a  plurality 
of  styluses,  one  of  which  is  adapted  for  use  on 
a  graphophone-record  and  another  is  adapt- 

ed to  be  used  in  connection  with  a  gramo- 
phone-record.    In  other  words,  the  styluses 

25  of  my  reproducer  may  be  used  on  records 
having  curvilinear  surfaces  and  plane  sur- 

faces regardless  of  the  movement  which  may 
be  given  to  the  record — that  is  to  say,  the 
different  styluses  are  capable  of  use  on  rec- 

30  ords  which  are  distinguished  by  vertical  and 
lateral  undulations. 

Reference  is  to  be  had  to  the  accompany- 
ing drawings,  forming  a  part  of  this  specifica- 

tion, wherein  like  characters  of  reference  in- 
35  dicate  corresponding  parts  in  all  the  figures. 

Figure  1  is  a  side  elevation  of  a  sound- 
reproducer  embodying   my   invention    and 
adapted  for  use  in  connection  with  a  grapho- 

phone-record or  a  gramophone-record,  a  part 
40  of  the  reproducer  being  broken  away.  Fig.  2 

is  a  view  in  rear  elevation  of  the  reproducer 
shown  by  Fig.  1,  illustrating  one  of  the  sty- 

luses in  cooperative  relation  to  a  gramophone- 
record.     Fig.  3  is  another  view  in  side  eleva- 

45  tion,  showing  the  reproducer  adjusted  to 
bring  the  other  stylus  into  cooperative  en- 

gagement with  a  graphophone-record. 
A  designates  a  reproducer,  which  is  shown 

by  the  drawings  as  a  horn  having  a  vibratory 
50  member  or  diaphragm  which  is  adapted  to 

be  actuated  by  either  of  a  plurality  of  sty- 
luses. As  shown,  the  reproducer  A  has  a 

sound-box  B,  which  is  conical  in  shape  and  is 
closed  at  its  apex.     This  conical  sound-box 

may  be  made  of  any  suitable  or  appropriate  55 
material,  and  it  is  adapted  to  have  vibrations 
imparted  thereto  by  the  cooperation  of  a  sty- 

lus with  a  sound-record. 
C  D  designate  a  plurality  of  styluses  adapt- 
ed for  cooperation  with  curvilinear  and  plane  60 

records,  respectively.     These  styluses  may 
be  connected  in  any  way  with  the  diaphragm 
or  sound-box  of  the  sound-reproducer;  but, 
as  shown,  I  employ  an  arm  or  member  E  as 
the  means  for  operatively  connecting  the  two  65 
styluses  to  the  reproducer.     The  arm  has  a 
pivotal  connection  at  e  with  a  bracket  F,  the 
latter  being  attached  fixedly  to  the  repro- 

ducer A,  whereby  the  arm  is  adapted  to  have 
movement  with  relation  to  said  reproducer.  70 
The  arm  is  attached  or  connected  in  any  ap- 

propriate way  at  a  point  intermediate  of  its 
length  to  the  diaphragm  B,  and  said  arm  is 
shown  as  extending  beyond  a  side  of  the  re- 

producer in  order  that  it  may  present  the  sty-  75 
lus  D  to  a  gramophone-record,  (indicated  at 
G  in  the  drawings.) 

The  styluses  C  D  may  be  of  any  suitable  or 
appropriate  material — as,  for  instance,  metal, 
glass,  or  any  other  preferred  substance.  The  80 
stylus  C  is  attached  to  or  mounted  on  the  arm 
E  in  a  suitable  way — as,  for  example,  by  ce- 

menting, riveting,  or  otherwise  fastening  said 
stylus  directly  to  the  arm  at  a  point  interme- 

diate of  its  length.  The  other  stylus  D  is  85 
shown  in  the  form  of  a  pin,  which  is  mounted 
in  a  stylus-holder  d,  the  latter  being  provided 
at  the  free  end  of  the  arm  E.  The  stylus- 
holder  may  be  of  any  suitable  or  appropriate 
construction  which  will  enable  the  stylus  D 
to  be  secured  firmly  and  detachably  in  or  to 
the  arm  E.  The  stylus  C  extends  from  the 
arm  E  in  a  different  direction  from  the  stylus 
D,  and  in  one  embodiment  of  the  invention 
the  two  styluses  are  connected  to  the  arm  so 
as  to  lie  at  right  angles  one  to  the  other,  al- 

though this  special  organization  of  styluses 
is  not  material. 

The  reproducer  A  may  be  adjusted  in  po- 
sition to  present  either  of  the  styluses  to  the 

sound-record.  As  shown  by  Figs.  1  and  2, 
the  reproducer  occupies  a  position  wherein 
the  arm  E  is  substantially  vertical,  and  the 
stylus  D  is  adapted  to  cooperate  with  a  gramo- 

phone-record G.  The  reproducer  may,  how-  105 
ever,  be  adjusted  bodily  to  move  the  arm  E 
to  a  substantially  horizontal  position,  as  indi- 

cated by  Fig.  3,  thereby  bringing  the  stylus 
90 

95 

100 
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C  info  cooperative  relation  to  a  curvilinear 
record  II,  such  as  a  graphophone-record. 

It  will  be  understood  thai  m\  inventionis 

not  restricted  to  t  he  particular  type  of  repro- 
ducer herein  disclosed  and  that  the  gisl  of  the 

invention  consists  of  a  reproducer  having  a 
plurality  of  styluses  which  are  adapted  for 
use  in  connection  w  ith  a  record  having  verti- 

cal undulations  or  a  record  having  lateral  un- 
dulations, Midi  as  graphophone  and  gramo- 

phone records,  respectively. 
Having  thus  described  my  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Let- 
ters Patent ,  is — 

1.  A  phonograph  -  reproducer  provided 
with  a  plurality  of  styluses  arranged  and 
adapted  for  use  respectively  in  connection 
w  ith  graphophone  and  gramophone  records. 

2.  A     phonograph  -  reproducer    provided 
20  with  two  styluses,  one  being  arranged  for  use 

in  connection  with  a  graphophone-record, 
and  the  other  with  a  gramophone-record. 

3.  A  phonograph-reproducer  having  a  sty- 
lus adapted  for  use  on  a  graphophone-record, 

25  and  also  provided  with  a  stylus  arranged  to 
operate  on  a  gramophone-record;  said  sty- 

luses being  in  different  planes  and  adapted  to 
be  brought,  by  a  change  in  the  position  of  the 

15 

reproducer,  into  cooperative  relation  to  one 
or  the  specified  t  v  pes  of  records.  30 

4.  A  phonograph  -  reproducer  provided 
with  two  styluses;  said  reproducer  being  ro- 
tatable  w  hereby  one  stylus  may  be  brought 
into  cooperative  relation  to  a  graphophone- 
record,  and  the  other  into  like  relation  toa  35 

gramophone-record. 
5.  A   phonograph  -  reproducer    having   a. 

member  provided  with  a  stylus  adapted  to 
cooperate  with  a  graphophone-record,  and 
provided  also  with  a  stylus  adapted  to  coop-  40 
erate  with  a  gramophone-record. 

6.  A  phonograph  -  reproducer  provided 
with  a  plurality  of  reproducing-styluses,  one 
or  more  of  the  stylus-points  being  in  a  dif- 

ferent plane  from  the  others,  said  reproducer  45 
being  capable  of  being  positioned  to  place 
either  of  said  styluses  into  cooperative  rela- 

tion to  a  record. 
In  testimony  whereof  I  have  signed  my 

name  to  this  specification  in  the  presence  of  50 
two  subscribing  witnesses. 

ROBERT  HEAD. 

Witnesses : 
H.  I.  Bernhard, 
V.  E.  Nichols. 
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UNITED  STATES  PATENT  OFFICE. 
EINAR  LESCHBRANDT,  OF  PHILADELPHIA,  PENNSYLVANIA. 

TALKING-MACHINE. 

No.  821,045. Specification  of  Letters  Patent. 

Application  filed  March  14, 1905,    Serial  No,  249,975. 

Patented  May  22, 1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Einar  Leschbrandt,  a 

subject  of  the  King  of  Sweden  and  Norway, 
and  a  resident  of  the  city  and  county  of  Phil- 

5  adelphia,  State  of  Pennsylvania,  have  in- 
vented certain  new  and  useful  Improvements 

in  Talking-Machines,  of  which  the  following 
is  a  specification. 

My  invention  relates  to  improvements  in 

ic  talking-machines;  and  the  object  of  my  in- 
vention is  to  furnish  an  improvement  in  coin- 

operated  multiplex  talking  -  machines,  as 
more  fully  set  forth  hereinafter. 

In  the  accompanying  drawings,  forming 
15  part  of  this  specification,  and  in  which  similar 

characters  of  reference  indicate  similar  parts 
throughout  the  several  views,  Figure  1  is  a 

side  elevation,  partly  in  central  sectional  ele- 
vation, of  a  multiplex  talking-machine  em- 

20  bodying  my  improvements;  Fig.  2,  a  plan  of 
Fig.  1;  Fig.  3,  a  section  of  Fig.  1  on  line  3  3; 
Fig.  4,  a  section  of  the  cup  j  on  line  4  4,  Fig. 
1 ;  Fig.  5,  a  section  of  Fig.  2  on  line  5  5 ;  Fig.  6, 
a  section  of  Fig.  1  on  line  6  6;  Fig.  7,  an  ex-, 

25  panded  view  or  development  of  the  cylinder  j. 
a  is  an  upper,  and  b  a  lower,  plate  which 

form  part  of  the  frame  of  the  machine.     These 
plates  are  stationary  and  are  carried  in  any 
suitable  manner,    c  designtaes  spindles,  in  the 

30  present  case  ten,  which  are  arranged  concen- 
trically around  the  central  shaft  d.  At  their 

upper  ends  the  spindles  carry  each  a  record  e 
and  at  their  lower  ends  each  a  gear-wheel/. 
The  spindles  c  are  supported  in  suitable  bear- 

35  ings  in  the  plates  a  b. 
The  central  shaft  d  is  surrounded  for  part 

of  its  length  by  a  sleeve  g,  the  upper  end  of 
this  sleeve  carrying  an  arm  h,  which  carries  a 

sound-box  i,  which  may  be  of  usual  construc- 
40  tion.  The  lower  end  of  the  sleeve  is  attached 

to  a  cup  j,  which  is  closed  at  its  upper  and 
open  at  its  lower  end.  Carried  by  the  upper 
end  of  cup  j  is  a  pivoted  arm  Jc,  one  side  of 
which  is  grooved  and  threaded,  so  as  to  form 

4.5  a  nut  which  will  partly  surround  and  engage 
the  thread  cut  on  the  shaft  d.  At  its  outer  or 

free  end  the  arm  Jc  carries  a  pin  I,  (best  shown 
in  Fig.  5,)  which  passes  about  half-way 
through  a  trigger  m,  which  is  carried  upon  a 

50  pivot  n,  carried  by  the  top  of  cup  j. 
0  is  a  pin  in  line  with  pin  I  and  also  passing 

about  half-way  through  trigger  m.  The  pin 
0  is  carried  by  the  inner  end  of  an  arm  p, 
which  is  pivoted  at  q  to  the  top  of  cup  j. 

55  r  is  a  plate  fast  to  shaft  d  and  so  located 
that  when  the  cup  j  is  in  its  lowest  position  it 

engages  or  almost  engages  the  under  side  of 
the  top  of  the  cup. 

s  is  a  stop  carried  by  plate  r,  which  is  ad  apt- 
ed  to  engage  the  bottom  of  trigger  m,  as  and  60 
for  a  purpose  to  be  presently  described. 

t  designates  stops  projecting  out  from  the 
lower  end  of  cup  j,  adapted  to  engage  a 
standard  u. 

v  designates  pins  projecting  out  from  the  65 

sides  of  cup  j,  adapted  to  engage  a  coin  to  ar- 
rest a  rotary  movement  of  said  cup  at  a  par- 

ticular point. 
There  are  as  many  stops  t  and  as  many 

pins  v  as  there  are  records  carried  by  the  ma-  70 
chine,  and  these  stops  and  pins  are  so  placed 
upon  the  cup  that  they  each  correspond  to 
one  of  the  records — that  is,  one  stop  and  one 
pin  each  represents  one  particular  record. 

7  is  a  coin-chute  which  is  provided  with  as  75 
many  coin-passages  8  as  there  are  records 
carried  by  the  machine. 

9  is  an  arm  of  a  bell-crank  lever  which  ex- 
tends across  all  of  the  coin-passages  8.  10  is 

the  other  arm  of  this  lever,  which  normally  is  80 

adapted  to  engage  and  hold  in  a  raised  posi- 
tion a  rod  1 1 ,  which  is  adapted  when  lowered 

to  close  or  join  the  contact-points  12  13  on  a 
line- wire  to  energize  a  motor  14,  which  drives 
a  friction- wheel  15,  which  drives  a  friction-  85 
wheel  16,  which  is  fast  to  and  drives  the  shaft  d. 

Normally  the  entire  machine  is  at  rest  and 
the  rod  11  is  raised  and  no  current  is  passing 
from  point  13  to  point  12.  If  now  a  coin  be 

dropped  into  one  of  the  coin-chutes,  it  will  on  90 
its  descent  engage  the  arm  9  of  the  bell-crank, 
lowering  this  arm  and  arm  10,  so  that  the  rod 
11  will  be  dropped,  connecting  the  points  13 
12  and  permitting  a  current  to  pass  to  start 
the  motor  14,  which  through  wheels  15  16  95 
will  drive  shaft  d.  In  the  meantime  the  coin 

will  have  run  down  its  passage  and  will  have 
engaged  the  side  of  the  cup  j,  as  shown  in 

Fig.  1. The  motor   14  having  been  started,  the  100 
shaft  d  commences  to  revolve  and  carries 
around  with  it  the  cup  j  until  the  pin  v,  that 

corresponds  with  the  coin-passage  8,  that  con- 
tains the  coin  29,  engages  the  coin,  which  is 

held  in  place  partly  by  the  passage  8  and  105 
partly  by  the  periphery  of  the  cup  j.     As 
soon  as  the  pin  engages  the  coin  the  revolu- 

tion of  the  cup  j  ceases,  but  the  shaft  d  con- 
tinues to  revolve,  carrying  around  with  it  the 

plate  r,  the  stop  s,  which  will  presently  en-  no 

gage  the  trigger  m,  which  will  move  the  nut- 
forming  arm  Jc  into  engagement  with  the 
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threads  on  shaft  </.  As  soon  as  this  engage- 
iiicni  takes  place  the  cup  j,  being  held  from 
turning,  commences  to  rise,  and  presently 
and  before  the   pin    V   leaves   the  coin  20  the 

g  stop  /.  which  corresponds  to  the  pin  v  and  to 

one  particular  record,  will  engage  the  stand- 
ard u,  which  will  pi-event  a  rotary  movement 

of  !  he  enp  /'  so  long  as  the  stop  /  is  in  contact with  it. 

When  the  rotary  movement  of  the  cup  j  is 
arrested  In  the  pin  r  and  coin  20,  the  sound- 

producer  /'  will  he  in  position  to  engage  the 
particular  record  e  corresponding  to  the  pas- 

sage s  in  which  the  coin  has  been  placed,  and 
15  the  vertical  movement  of  the  cup  j  will, 

through  sleeve  g,  cause  the  reproducer  to  be 
moved  laterally  of  the  record. 

As  the  cup  j  is  revolved  it  carries  around 
with  it  the  arm  19  of  the  sleeve  18,  the  outer 

20  end  of  this  arm  engaging  a  slot  20,  formed 
vertically  on  the  inside  of  the  cup.  This 
arm  and  sleeve  in  turning  carry  around  with 
them  the  arm  21,  also  carried  by  the  sleeve. 
On   the   arm  21   is  a  gear-wheel   22,   which 

25  meshes  with  and  is  driven  by  the  gear-wheel 
17,  fast  on  shaft  d.  The  arm  21  is  directly 

under  the  arm  li,  which  carries  the  sound- 
producer  i,  and  hence  when  the  cup  j  is 
stopped  rotating  by  the  pin  v  and  the  coin 

30  the  gear-wheel  22  is  in  engagement  with  the 
gear-wheel  /,  that  is  upon  the  spindle  c,  that 
carries  the  record  that  the  sound-reproducer 
is  in  engagement  with,  the  movement  of  the 

gear-wheel    17    being    transmitted    through 
35  gear  22  to  gear /to  drive  the  spindle  and  the 

record. 
It  will  be  understood  that  the  vertical 

movements  of  the  sound-box  and  the  rotary 
movement  of  the  record  are  properly  timed 

40  to  secure  the  proper  reproduction  of  the  lat- 
ter by  the  former. 

The  cup  j  rises  until  the  stop  t  is  raised 
above  the  top  of  standard  u,  and  as  soon  as 
this  occurs,  the  stop  being  released,  the  cup 

45  will  revolve  with  the  shaft  until  presently  the 
outer  end  of  arm  p  will  strike  a  stop  23,  car- 

ried by  top  plate  a.  This  will  cause  the  inner 
end  of  arm  p  to  move  outward,  tripping  trigger 
in  and  at  the  same  time  moving  the  arm  or  nut 

50  Jc  out  of  contact  with  the  screw  on  shaft  d. 
There  being  nothing  now  to  support  thecupy, 
it  will  fall  by  gravity,  the  plate  r  forming  an 
air-cushion  to  prevent  a  too  rapid  fall  to  its 
lowest   position.     On  its  way  down  the  cup 

55  will  engage  t  he  inner  end  of  a  lever  24,  which 
is  pivoted  at  25,  and  the  outer  end  of  this  le- 

ver, which  engages  a  button  26  on  rod  11, 
will  raise  this  rod,  breaking  the  electrical 

connection  at  12  1.'!  and  stopping  the  motor. 60  When  the  rod  1  1  is  raised,  the  arm  10  of  the 

bell-crank  lever  will  be  moved  by  a  spring  27 
under  the  lop  of  the  rod,  which  will  be  thus 

held  in  its  raised  position  until  the  passage  of 
a  coin,  which  will  drop  the  rod  11,  as  before 

65  described,  causing  its  lower  end  to  close  the 

contacts  12  13,  which  will  establish  the  elec- 
1  in-  circuit  and  again  start  motor  14. 

The  gear-wheel  22,  carried  by  arm  21,  upon 
being  swung  around  from  its  starting-point 
to  its  final  position  of  engagement  with  the  70 
gear  that  is  to  rotate  t  he  spindle  carrying  the 
record    to    be    reproduced    will    engage    and 

partly  rotate  the  several  gear-wheels/ that  it 
will  pass  in  its  swinging  movement.     In  or- 

der that  this  may  be  done  with  the  least  ex-  75 

penditureof  power,  the  gear-wheels /are  loose 
on  t  he  spindles  c  and  are  furnished  with  pins  30, 
which  are  adapted  to  engage  pins  31,  carried 

by  the  spindles  c,  in  order  to  drive  the  spin- 
dles when  the  gears /are  constantly  driven  80 

by  the  gear  22. 
In  order  to  be  self-adjusting,  the  sound-re- 

Eroducer  i  is  not  rigidly  secured  to  the  arm  h, 
ut  is  loosely  held  by  this  arm  to  the  arm 

which  carries  a  spring  32,  upon  which  the  re-  85 
producer  i  rests. 

The  coin-operated  means  for  operating  the 
electric  switch  which  controls  the  movements 

of  the  motor  which  drives  the  central  shaft, 

the  record  -  carrying  spindles,  &c,  is  not  90 
claimed  herein.  It  will  form  the  subject  of  a 
separate  application  for  patent. 

Having  thus  described  my  invention,  I 
claim  as  new  and  desire  to  secure  by  Letters 
Patent —  95 

1.  In  a  talking-machine,  in  combination,  a 

multiplicity  of  record-supports  placed  con- 
centrically around  a  central  shaft,  said  shaft, 

a  sound-reproducer  guided  by  and  capable  of 
a  movement  of  rotation  around  and  a  longi-  100 
tudinal  movement  along  said  shaft,  means 

for  bringing  said  sound-reproducer  into  coop- 
erative relation  with  any  predetermined  one 

of  the  records  carried  by  said  record-sup- 
ports, means  for  rotating  said  shaft,  means  105 

actuated  by  said  shaft  for  advancing  said 

sound-reproducer  longitudinally  of  said  rec- 
ord-support, and  means  for  rotating  said  rec- 

ord-support upon  its  longitudinal  axis. 
2.  In  a  talking-machine,  in  combination,  a   1  re 

multiplicity  of  vertically-arranged  cylindrical 
record-supports  placed  concentrically  around 
a  central  vertical  shaft,  said  shaft,  a  sound- 
reproducer  capable  of  a  movement  of  rota- 

tion around  and  a  lateral  movement  upon  115 

said  shaft,  means  for  bringing  said  sound-re- 
producer into  cooperative  relation  with  a  rec- 

ord carried  by  any  predetermined  one  of  said 
record-supports,  means  actuated  by  said 
shaft  for  advancing  said  sound-reproducer  1 20 
vertical^  in  contact  with  a  record  carried  by 
one  of  said  supports,  means  for  rotating  said 
record-supports  around  their  vertical  axis, 
and  means  for  rotating  said  central  shaft. 

3.  In  a  talking-machine,  in  combination,  a  125 
central  vertical  threaded  shaft,  a  multiplicity 

of  record-supports  surrounding  said  shaft,  a 
sound-reproducer  carried  by  a  sleeve  sur- 

rounding said  shaft,  means  for  rotating  said 

shaft,  means  for  rotating  said  record -sup-  130 
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ports,  means  for  bringing  said  sound-repro- 
ducer into  cooperative  relation  with  a  record 

carried  by  any  one  of  said  record-supports, 
and  means  operated  by  the  screw-thread  on 
said  central  shaft  for  advancing  said  sound- 
reproducer  longitudinally  in  contact  with  a 
record  carried  by  one  of  said  supports. 

4.  In  a  talking-machine,  in  combination,  a 
central  vertical  threaded  shaft,  a  multiplicity 
of  vertical  record-spindles  surrounding  said 
shaft,  a  cup  closed  at  its  upper  end  surround- 

ing said  central  shaft,  a  sleeve  carried  by  said 
cup  and  surrounding  said  shaft,  an  arm  car- 

ried by  said  sleeve,  a  sound-reproducer  car- 
ried by  said  arm,  means  for  locking  said  cup 

to  the  thread  on  said  central  shaft,  means  for 
preventing  a  rotary  movement  of  said  cup 
while  the  sound-reproducer  is  in  operative 
connection  with  one  of  the  records  carried  by 
said  spindles,  means  for  rotating  said  central 
shaft  and  means  for  rotating  the  record-car- 

rying spindles. 
5.  In  a  talking-machine,  in  combination,  a 

central  threaded  shaft,  means  for  driving  said 
shaft,  an  inverted  cup  surrounding  said  shaft,  25 
a    sound-reproducer    carried    by    said    cup, 
means  for  carrying  and  means  for  rotating  a 
record,  a  swinging  nut  carried  by  said  cup,  a 
trigger  connected  with  said  nut,  a  pivoted 
arm  connected  with  said  trigger,  a  plate  car-  30 
ried  by  said  shaft,  a  stop  carried  by  said  plate 
adapted  upon  the  revolution  of  said  shaft  and 
plate  to  engage  said  trigger  to  cause  said  nut 
to  engage  the  thread  on  said  shaft,  means  for 
preventing  said  cup  from  turning  when  said  35 
sound-reproducer  is  in  contact  with  a  record, 
and  means  for  tripping  said  pivoted  arm, 
trigger  and  swinging  nut  so  as  to  throw  the 
latter  out  of  engagement  with  the  threads  of 
the  central  shaft  when  the  sound-reproducer  40 
has  traversed  a  record. 

EINAR  LESCHBRANDT. 

Witnesses : 
George  W.  Seltzer, 
Charles  A.  Rutter. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Peter  Weber,  a  citi- 

zen of  the  United  States,  residing  at  Orange, 
in  the  county  of  Essex  and  State  of  New  Jer- 

sey, have  invented  certain  Improvements  in 
Phonographs,  of  which  the  following  is  a  de- 
scription. 
My  invention  relates  to  phonographs,  and 

has  for  its  object  the  provision  of  means  for 
10  protecting  and  adjusting  the  spring  used  for 

carrying  the  feed-nut  by  which  the  traveling 
carriage  is  given  a  progressive  movement. 
In  phonographs  of  the  Edison  type  this 
spring  is  secured  at  its  rear  end  to  the  car- 

15  riage  and  extends  forwardly  therefrom,  and 
it  frequently  happens  that  persons  who  are 
ignorant  of  the  proper  manipulation  of  the 
machine  make  use  or  the  said  spring  for  rais- 

ing the  carriage  when  it  is  desired  to  change 
the  record  on  the  mandrel.  In  this  way  the 
spring  frequently  becomes  bent  so  that  it 
does  not  properly  hold  the  feed-nut  upon  the 
feed-screw.  It  is  desirable,  therefore,  that 
means  be  provided  for  preventing  such  in- 

jury even  though  the  spring  be  used  for  this 
purpose.  It  is  also  desirable  that  means  be 
provided  for  adjusting  the  free  end  of  the 
said  spring  in  a  downward  direction,  so  that 
any  desired  pressure  of  the  feed-nut  upon  the 
screw  may  be  obtained.  With  these  ends  in 
view  my  invention  consists  !n  the  features 
hereinafter  described  and  claimed. 

Reference  is  hereby  made  to  the  accom- 
panying drawings,  in  which — 

35       Figure  1  is  a  plan  view  illustrating  an  em- 
bodiment of  my  invention;  and  Fig.  2  is  a 

side  elevation,  partly  in  section,  of  the  same. 
Corresponding  parts  are  designated  by  the 

same  numerals  of  reference  in  both  views. 
In  the  drawings,  1  represents  the  main 

shaft  of  a  phonograph,  which  is  provided 
with  a  feed-screw  2  or  narrow  pitch  and  car- 

ries the  usual  mandrel  3  for  supporting  the 
record. 

4  is  the  usual  back  rod,  upon  which  th3 
traveling  carriage  or  support  5  is  sleeved  and 
to  which  the  rear  end  of  the  feed-nut  spring 
6  is  secured.  This  spring  carries  at  its  free 
end  the  feed-nut  7,  which  normally  engages 
the  feed-screw  2.  A  guard  8  is  situated 
above  the  spring  6  and  extends  close  to  said 
spring  at  its  free  end,  so  that  if  the  spring  is 
used  for  raising  the  carriage  a  slight  bending 

2  5 

3° 

1 

40 

45 

5? 

of  the  same  will  cause  it  to  press  against  the 
end  of  the  guard,  which  then  carries  the  55 
weight  of  the  parts  and  prevents  further 
bending  of  the  spring,  or,  in  other  words,  it 
greatly  shortens  the  leverage  exerted  on  the 
spring  by  the  weight  of  the  parts. 

The\guard  8  and  spring  6  are  preferably  60 
secured  to  the  carriage  5  by  screws  9  9,  which 
pass  through  the  guard  and  spring  and  are 
threaded  in  the  said  carriage. 

In  order  that  the  free  end  of  the  spring  6 

may  be  adjusted  downwardly,  an  adjusting-  65 
screw  10  is  threaded  in  the  guard  8,  passing 
through  the  same  and  abutting  against  the 
top  of  said  spring,  as  shown  in  Fig.  2.  Obvi- 

ously a  downward  movement  of  this  screw 
will  increase  the  pressure  of  the  feed-nut  7  70 
upon  the  screw  2. 

Having  now  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is  as  follows". 
1.  In  a  phonograph,  the  uoniDinadon  of  75 

the  feed-screw,  back  rod  and  support  travel- 
ing on  said  back  rod,  of  the  feed-nut  spring- secured  at  one  end  to  said  support,  and  a 

rigid  guard  carried  by  said  support  and  ex- 
tending close  to  said  spring  at  its  free  end,  80 

substantially  as  set  forth. 
2.  In  a  phonograph,  the  combination  or 

the  feed-screw,  back  rod,  and  support  travel- 
ing on  said  back  rod,  of  the  feed-nut  spring 

secured  at  one  end  to  said  support,  a  rigid  85 
guard  carried  by  said  support  and  extending 
close  to  said  spring  at  its  free  end,  and  a  de- 

vice cooperating  with  said  guard  for  adjust- 
ing the  free  end  of  said  spring  downward, 

substantially  as  set  forth.  9° 
3.  In  a  phonograph,  the  combination  of 

the  feed-screw,  back  rod,  and  support  travel- 
ing on  said  back  rod,  of  the  feed-nut  spring 

secured  at  one  end  to  said  support,  a  rigid 
guard  carried  by  said  support  and  extending  95 
close  to  said  spring  at  its  free  end  and  an  ad- 

justing-screw threaded  in  said  guard  and 
abutting  against  said  spring,  substantially  as 
set  forth. 

This   specification  signed   and  witnessed  10c 
this  19th  day  of  October,  1905. 

PETER  WEBER. 

Witnesses : 
Frank  L.  Dyer, 
Delos  Holden. 
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In  all  whoTiv  it  may  concern: 

Be  it  known  that  I,  Joseph  Eifel,  a  citi- 
zen of  the  United  States,  residing  at  Chicago, 

in  the  State  of  Illinois,  have  invented  certain 
5  new  and  useful  Improvements  in  Automatic 

Cut-Offs  for  Sound-Reproducing  Machines, 
of  which  the  following  is  a  specification. 

My  invention  relates  to  sound  reproducing 
instruments  wherein  a  record  is  rotated  and. 

io  thereby  sounds  are  reproduced,  and  to  means 
for  automatically  stopping  such  instruments 

at  either  the  end  of  the  record  or  at  any  pre- 
determined point  on  the  same;  and  for  the 

purposes  of  illustration,  I  have  shown  myde- 
15  vice  attached  to  a  disk  and  to  a  cylinder 

phonograph,  but  it  will  be  apparent  that  it 
could  as  operatively  be  applied  to  any  other 
form  of  talking  machine  or  music  box.  The 

principal  objects  of  my  invention  are,  to  pro- 
20  vide  a  cheap,  safe,  and  accurate  means  for 

automatically  stopping  the  rotation  of  the 
record  on  sound  reproducing  machines  at  any 
desired  point  during  their  reproduction,  or 
at  a  predetermined  point  when  the  complete 

25  record  is  not  used;  to  provide  accurate  means 
for  automatically  stopping  the  rotation  of 
the  record  when  the  end  of  the  sound  groove 
is  reached,  and  to  generally  cheapen  the  cost 
of  and  improve  the  efficiency  of  automatic 

30  cut-off  devices  for  sound  reproducing  ma- 
chines. These  objects,  and  other  advan- 

tages which  will  hereinafter  appear,  I  attain 
by  means  of  the  construction  illustrated  in 

preferred  and  modified  forms  in  the  accom- 

35  panying  drawings,  wherein: — 
Figure  1  is  a  sectional  view  through  the 

case  of  a  disk  phonograph  with  the  cover  of 
the  case  raised  to  show  a  plan  view  of  the 

driving  mechanism  and  my  cut-off  device; 
40  Figure  2  is  a  sectional  view  on  line  (2)  of 

Figure  1,  showing  the  disk  and  sound  box 
above  the  case,  but  not  showing  any  of  the 
driving  mechanism; 

Figure  3  is  a  broken  top  plan  view  of  a  por- 
45  tion  of  the  disk  and  sound  box  on  line  (3)  of 

Figure  2,  showing  the  parts  of  my  device  ap- 
plied to  the  disk  and  sound  box; 

Figures  4  and  5  are  vertical  sectional  views 
on  lines  (4)  and  (5)  of  Figure  1,  respectively, 

50  showing  details  of  the  circuit  closer  and  mag- net; 

Figure  6  is  a  detail  showing  the  plate  of 
my  device  which  is  secured  to  the  disk,  and 
an  alternate  means  of  contacting  it  with  the 

55  driving  shaft; 
Figure  7  is  a  partly  cross  sectional  view  of 

the  end  of  the  driving  shaft  taken  on  line  (7) 
of  Figure  2 ; 

Figures  8  and  9  show  a  modification  of  my 
device,  and  are  respectively,  a  top  plan  view  60 
of  the  arm  which  extends  over  the  disk,  and  a 
cross  section  on  line  (9)  of  Figure  8; 

Figure  10  is  a  diagrammatic  view  partly  in 
section  through  the  case  of  a  cylinder  ma- 

chine equipped  with  my  device,  and  showing  65 
in  elevation  the  cylinder  and  the  parts  of  my 
device  above  the  case;  and 

Figures  11  and  12  are  detail  views  of  the 
under  side  of  the  sound  box  and  a  portion  of 

the  cylinder  (on  line  12  of  Figure  10),  respec-  70 
tively,  showing  the  terminals  carried  by  the 
two  parts. 

The  mode  of  operation  of  my  device  is  the 
same  in  both  machines,  and  I  will  describe  at 
length  the  operation  of  the  device  on  a  disk  75 
phonograph,  but  by  reference  to  analogous 
parts  in  Figures  10,  11,  and  12,  it  will  be 
readily  seen  how  my  device  can  as  opera- 

tively be  applied  to  a  cylinder  machine. 
Referring  now  more  particularly  to  Fig-  80 

ures  1,  2,  and  3,  13  is  the  frame  of  the  case 
inclosing  the  phonograph,  to  the  cover  14  of 
which  are  secured  the  various  parts  of  the 
driving  mechanism,  by  means  of  the  plate  15, 
and  my  cut-off  device  secured  by  means  of  85 
the  frame  43  or  other  suitable  connection. 

The  means  for  driving  the  phonograph  do 
not  form  any  part  of  my  invention,  which  is 
designed  to  be  easily  attached  to  the  sound 
reproducing  machines  now  commonly  on  90 
sale,  by  making  a  few  changes  in  the  minor 
parts  used  in  starting  and  stopping  such 
machines.  Therefore,  no  reference  will  be 

made  to  the  details  of  the  motive  power  ex- 
cept to  the  centrifugal  governor  17  which  95 

controls  the  motor  and  the  attached  system 

of  gears.  The  slidable  member  17a  of  the 
governor  carries  the  brake  disk  18  The 

brake  shoe,  19,  carried  by  the  bell-crank  le- 
ver 19a  pivoted  at  20  and  actuated  by  the  ito 

rod  21  and  adjusted  by  the  threaded  rod  22, 
directly  arrests  the  motor,  when  the  machine 

is  in  operation,  by  means  of  the  Motional  en- 
gagement of  the  brake  shoe  with  the  brake 

disk.  The  rods  21  and  22  and  their  con-  ~-c$ 
nected  parts  are  carried  by  the  cover  14  by 
means  of  the  frame  43.  Suitably  attached  to 

the  rod  21,  as  by  the  arm  23a  (Figure  1),  is  a 
catch  23  designed  to  engage  with  the  trigger 

24,  which  is  carried  by  the  guide  arm  25  of  "o 
the  armature  26  of  the  magnet  27.  A  spring 

28  is  provided  to  actuate  the  rod  21  when  the 
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catch  23  is  released  from  engagemenl  with 
i  lie  trigger  24  by  the  action  ox  the  magnel  27 

upon  the  in-mat  me  26,  as  hereinafter  de- 
scribed. A  spring  29  is  provided  to  insure 

5  the  engagemenl  of  the  trigger  with  the  catch 
u  hen  t  he  rod  21  is  pulled  to  t  he  righl  to  start 
the  machine.  The  connections  fromthebat- 
tery  30  to  the  magnet  27  by  the  \\  ire  31 .  and 
through  the  wire  32  to  the  spring  contact 

io  33,  ww  be  apparent,  and  the  circuit  is  com- 
pleted t  hrOUgh  the  wire  3  1  and  connection  35 

to  the  carrying  arm  36  and  the  sound  box 
arm.  When  the  phonograph  is  under  way, 
the   parts  of  my  device  are  in   the  position 

15  shown  in  Figure  I  and  the  current  is  conduct- 
ed from  the  spring  33  through  the  arm  23a 

and  the  frame  43  to  the  wire  37,  secured  to 

the  plate  15,  and  from  the  plate  to  the  driv- 
ing shaft    Hi,    (Figure  2),  which  drives  the 

20  disk  plate  73a  and  through  it,  rotates  the 
record  disk  73.  From  the  shaft  16,  the  cir- 

cuit passes  to  the  plate  38  secured  to  the  disk, 
by  the  contact  with  the  driving  shaft  of  the 
sensitive*  spring  3!).     The  other  end  of  the 

25  circuit,  through  the  carrying  arm  36,  and  the 
sound  box  arm,  is  conveyed  to  the  spring 
linger  40  which  is  attached  to  the  sound  box 
78  by  suitable  means,  such  as  shown  in  Figure 
3.     The  spring  finger  40  is  allowed  rotary 

30  movement  on  its  shaft  41  in  order  to  protect 
the  stylus  from  any  sudden  jar  caused  by  the 
contact  of  the  terminals  38  and  40,  hut  a  sen- 

sitive spring  42  is  provided  to  maintain  the 

spring  linger  40  normally  in  a  vertical  posi- 
35  tion.  In  the  side  of  the  frame  43  (see  Figure 

5)  which  carries  my  cut-off  device,  is  pro- 
vided a  slot  44  which  accommodates  the  end 

of  the  arm  23a,  and  by  means  of  tins  slot  the 
rod  _'l  is  allowed  rotation  of  about  fort)'  five 

40  degrees,  hut  the  coil  spring  28  acts  to  nor- 
mally prevent  such  rotation. 

As  shown  in  Figure  6,  the  spring  39  of 
plate  38  is  provided  with  a  pin  67  to  engage 
the  mortise  6S  in  the  driving  shaft  16,  (Fig- 

45  ure  7)  if  desired,  and  the  plate  38  is  prefer- 
ably  provided  with  an  inclined  front  edge  74 
in  order  to  make  contact  gradually  with  the 

spring  finger  40. 
Referring  now  to   Figures  10,  11,  and  12. 

50  showing  the  application  to  a  cylinder  phono- 
graph, it  will  he  seen  that  the  battery  circuit 

i^  made  through  the  wire  45  and  coil  27,  insu- 
lated from  plate  15.  and  the  wire  46,  through 

the  connection  47  (which  is  fastened  to  the 

55  plate  15  hut  insulated  therefrom)  to  the 
standard  Id.  also  secured  to  but  insulated 

from  the  plate  15.  The  other  end  of  the  cir- 
cuit through  the  wire  51,  is  conducted  to  the 

hanger  52,  and  contact  screw   56,  carried  on 
60  hut  insulated  from  the  plate  15.  As  shown 

in  Figure  10,  the  circuit  is  broken  at  point  54 
hut  will  he  completed  at  this  point  when  the 

lever  21a  (pivoted  at  20a)  is  moved  to  the 
left  to   start    the   machine',  by  releasing  the 

65  detent  spring  ~^~)  on  removing  the  stop  57. 

Tin-  spring  makes  circuit  through  plate  15 
and  the  mandrel  59,  carried  in  the  usual 
manner  in  bearings  supported  on  the  plate, 
and  thence  by  the  spring  60  (see  Figure  12) 
to  t  he  met  al  insert  0 1  provided  in  thecvlinder  70 
record  7(i.  The  two  terminals  are  thus  the 
standard  49  and  the  insert  61.  A  suitable 

rider  such  as  the  spring  62,  is  attached  to  the 
sound  box  holder  71  to  engage  with  the 

standard  49,  when  the  reproducer  has  trav-  75 
ersed  the  greater  part  of  the  record.  This 
rider  is  made  of  any  flexible  conducting  ma- 

terial, and  is  insulated  from  the  holder  71 
(Figure  12)  hut  is  in  contact  with  the  wire  64 
which  connects  with  the  insulated  spring  80 
linger  79.  A  spring  66  is  arranged  in  any 
suitable  manner  to  protect  the  stylus  82 
from  the  danger  of  striking  the  insert  61. 

The  current  is  thus  passed  to  the  spring  fin- 
ger 79  and  the  circuit  will  be  completed  when  85 

it  engages  the  insert  61. 
In  Figures  8  and  9  (and  in  dotted  lines  in 

Figure  2)  I  have  shown  a  modification  where- 
in one  terminal  of  the  circuit  is  the  sliding 

finger  38a  which  is  secured  adjustably  on  the  90 
arm  69,  which  is  carried  by  the  case  13,  so 
that  the  circuit  is  made  from  the  magnet 
through  the  wire  37,  directly  to  the  arm  at  81 
as  outlined  in  Figure  2. 

In  Figure  10  I  have  shown  another  modifi-  95 
cation  in  which  a  rod  72  having  a  keyed 
sleeve  50  slidably  mounted  thereon,  carries 

a  screw  50a  to  engage  the  holder  71.  A  guide 
50b  for  the  accurate  adjustment  of  the  screw 
50a  with  reference  to  the  sound  groove  is  also  ico 
provided  on  the  sleeve  50. 

The  operation  of  my  device  on  a  disk  ma- 
chine with  the  motor  rotating  disk  73,  is  as 

follows:  The  stylus  74  moving  in  the  sound 
groove,  will  carry  the  spring  finger  40  toward  1 05 
the  center  till  it  makes  contact  with  the  plate 

38.  The  inclined  edge  74  of  the  plate  38  pro- 
vides a  gradual  connection  with  the  finger  40, 

in  order  to  prevent  injury  to  the  sound  box 
or  the  stylus.  If  a  good  connection  is  not  uc 
secured  on  the  first  contact,  it  will  be  secured 
on  another  revolution  of  the  disk  when  the 

stylus  will  have  moved  perceptibly  toward 

the  center  and  the  spring  finger  will  then  en- 
gage the  slant  of  the  plate  at  74  and  be  ro-  1 1 5 

tated  upward  and  consequently  inward  to- 
ward the  center  of  the  disk,  thus  making  a 

perfect  connection,  without  conveying  any 
motion  to  the  stylus.  By  abruptly  covering 
the  unused  portion  of  the  record  by  widely  120 
separated  sound  grooves,  the  contact  of  the 
terminals  could  be  facilitated,  as  will  be  ob- 

vious. Immediately  upon  the  circuit  being 
closed,  the  magnet  27  will  operate  upon  the 
armature  26  and  the  trigger  24  will  release  125 
the  catch  23,  and  the  spring  28  will  actuate 

the  rod  21,  which,  by  its  connections  as  de- 
scribed,  will  move  the  brake  shoe  19  against 
the  disk  18  and  thereby  arrest  the  motor. 

By  releasing  the  catch  the  circuit  is  broken  133 
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at  the  point  75  by  the  movement  of  the  arm 
23a  away  from  the  spring  33,  thus  obviating 
any  danger  of  a  closed  circuit. 

It  will  be  apparent  that  when  the  support- 
5  ing  arm  69  is  substituted  and  connected  as 

described,  the  circuit  will  be  similarly  com- 
pleted when  the  spring  40  makes  contact 

with  the  finger  38a.  The  finger  38a  can  be 
placed  in  a  predetermined  position  so  that 

io  the  rotation  of  the  record  will  be  stopped 
when  the  end  of  the  sound  groove  is  reached, 
or  at  any  intermediate  point  as  desired.  The 
spring  finger  40  will  make  contact  with  the 

finger  38a  and,  as  shown  in  Figure  3,  is  allowed 
15  rotatable  movement,  but  kept  in  place  by  the 

sensitive  spring,  so  that  there  is  no  danger  of 
injuring  the  stylus  when  the  connection  is 
made,  if  the  action  of  the  magnet  should  for 
any  reason  not  be  immediate.     But  the  use 

20  of  arm  69  will  generally  obviate  the  necessity 
of  any  fixture  on  the  record  plate. 

In  the  operation  of  my  device  on  the  cylin- 
der machine  as  shown  in  Figure  10,  the  stop 

23b  is  retained  in  engagement  with  the  trig- 
25  ger  24a  by  means  of  the  spring  29a,  and  the 

spring  55  and  screw  56,  complete  the  circuit 
to  the  insert  61,  when  stop  57  is  removed  on 
releasing  the  brake.  When  the  reproducer 
moves  down  to  the  end  of  the  cylinder,  and 

30  the  rider  62  engages  the  standard  49,  the  cir- 
cuit is  completed  to  spring  finger  79,  and 

when  the  terminals  61  and  79  make  contact, 
the  circuit  closes  and  the  magnet  27  operates 
the  armature  26  releasing  the  stop  23b  from 

35  engagement  with  the  trigger  24a,  and  the  le- 
ver 21a  is  returned  to  its  first  position  by 

means  of  the  spring  28a,  thereby  moving  the 
brake  shoe  19  into  engagement  with  the  disk 
18  and  arresting  the  motor,  and,  by  means  of 

40  stop  57,  breaking  connection  between  the 
screw  56  and  spring  55.  As  will  be  apparent 
in  the  modification,  where  the  screw  50a  en- 

gages with  the  sound  box  holder  71,  the  ac- 
tion of  the  magnet  is  the  same.  The  sleeve 

50  can  be  moved  longitudinally  on  the  rod 
72,  (which  can  be  extended  the  entire  length 
of  the  record  if  desired),  and  by  means  of  the 
guide  50b,  the  rotation  of  the  record  may  be 
stopped  at  any  predetermined  point. 

As  shown  in  Figure  5  and  as  above  de- 
scribed, the  rod  21  is  allowed  rotary  move- 

ment and  thus  the  catch  23  may  be  released 
from  the  trigger  24  when  it  is  desired  to  man- 

ually stop  the  rotation  of  the  record.  In  such 
event,  the  action  of  the  brake  shoe  on  the 
brake  disk  of  the  governor,  is  the  same  as 
when  the  magnet  acts  on  the  armature,  and 
the  parts  will  return  to  the  same  position  as 
when  my  device  operates  on  the  brake.     In 

60  Figure  10  is  shown  a  plunger  rod  58  which 
operates,  when  pressed  down  to  release  the 
trigger  24a  through  the  arm  25a  and  the  bper- ation  of  the  brake  is  the  same  as  when  the 
magnet  27  releases  the  trigger  by  acting  on 

65  the  armature  26. 

45 
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It  will  be  obvious  that  by  accurately  plac- 
ing the  plate  on  the  disk  or  the  insert  on  the 

cylinder,  with  reference  to  the  termination  of 
the  sound  groove,  that  the  record  will  be 
stopped  immediately  upon  its  complete  re-  70 
production,  thus  eliminating  the  unpleasant 
sounds  now  frequent  in  phonographs  due  to 
the  traversing  of  the  unrecorded  portion  of  the 
record  by  the  stylus.  As  accurate  an  adjust- 

ment is  obtained  when  the  modified  forms  75 
shown  in  Figures  8,  9,  and  10  are  used,  and 
the  sliding  terminals  can  be  placed  so  as  to 
stop  the  record  at  any  predetermined  point. 

It  will  be  understood  that  my  device  could 
be  as  well  applied  to  recording  as  reproduc-  80 
ing  machines,  and  that  any  details  of  wiring  or 
the  general  arrangement  and  action  of  parts 
of  my  device  might  be  altered  without  de- 

parting from  the  spirit  of  my  invention. 
The  many  advantages  of  my  automatic  85 

cut-off  will  be  apparent  to  those  familiar  with 
sound  reproducing  machines  and  their  op- 
eration. 

Having  thus  described  my  invention  and 
illustrated  its  use,  what  I  claim  as  new,  and  90 
desire  to  secure  by  Letters  Patent,  is  the  fol- lowing : 

1.  In  a  sound  reproducing  machine,  the 
combination  with  driving  mechanism  and 
electric  means  for  braking  the  driving  mech-  95 
anism  of  co-operating  ̂ means  carried  by  the 
frame  and  sound  box  holder  respectively, 
whereby  the  driving  mechanism  will  be 
stopped  by  the  brake  at  any  predetermined 
point.  109 

2.  In  a  sound  reproducing  machine  the 
combination  with  a  brake  and  electric  means 
for  releasing  the  brake  to  stop  the  driving 
mechanism,  and  two  terminals  for  the  electric 
circuit  carried  one  on  the  record,  and  one  on  105 
the  sound  box  holder  whereby  the  driving 
mechanism  will  be  stopped  at  a  predeter- 

mined point  on  the  record. 
3.  The  combination  with  driving  mechan- 

ism for  a  sound  record,  and  electro-magnetic     10 
means  for  stopping  said  driving  mechanism, 
of  a  moving  contact  forming  part  of  the  elec- 

tric circuit,  and  a  contact  carried  by  the  record 
to  co-operate  with  the  first  mentioned  con- 

tact to  close  the  circuit  and  operate  the  stop-  115 
ping  mechanism,  substantially  as  described. 

4.  In  a  sound  recording  machine  the  com- 
bination with  a  driving  mechanism  and 

brake  therefor,  of  an  electro-magnetic  device 
for  manipulating  the  brake  and  means  for  120 
closing  the  circuit  for  this  purpose  compris- 

ing a  terminal  on  the  record,  and  a  contact  on 
the  moving  sound  box  holder,  the  terminal 
being  adjustable  and  operating  automatically 
to  stop  the  movement  of  the  record  at  the  125 
termination  of  the  sound  groove. 

5.  In  a  phonograph  the  combination  with 
electro-magnetic  means  for  stopping  the  driv- 

ing mechanism  thereof,  of  a  circuit  for  the 
magnet  comprising  one  terminal  carried  by  130 
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t  he  sound  box  or  its  holder  and  another  termi- 
nal placed  at  a  predetermined  position  on  the 

sound  record,  and  adapted  to  close  the  circuit 
to  stop  t  he  machine  at  a  predetermined  point. 

6.  The  combination  with  the  driving  mech- 
anism, of  an  elect  lie  brake,  means  for  closing 

the  electric  circuit  comprising  contact  points 
carried  on  the  sound  box,  ami  on  a  fixed  part 
of  the  machine,  and  the  position  of  said  lat- 

ter contact  point  being  adjustable,  substan- 
tially as  described. 

In  testimony  whereof  I  have  hereunto 
signed  my  name  in  the  presence  of  the  two 
subscribed  witnesses. 

JOSEPH  EIFEL. 
Witnesses: 

F.  W.  H.  Clay, 
Edward  C.  Burns. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Frank  F.  Shanks,  a 

citizen  of  the  United  States,  and  a  resident  of 
Chicago,  in  the  county  of  Cook  and  State  of 
Illinois,  have  invented  certain  new  and  use- 

ful Improvements  in  Phonographs,  Gramo- 
phones, and  other  Similar  Sound-Reproduc- 

ing Machines,  of  which  the  following  is  a  full, 
clear,  and  exact  description. 
My  invention  relates  to  machines  for  re- 

producing sounds  from  records  in  what  are 

commonly  known  as  "phonographs,"  "gram- 
ophones," &c. ;  and  its  particular  object  is  to 

provide  means  whereby  sound-waves  ener- 
gized by  the  instrument  are  transmitted 

therefrom  and  audibly  delivered  at  a  distance 
from  the  needle  or  tracker  engaging  the  rec- 

ord to  the  hearer  in  clear  ringing  tones. 
Heretofore  it  has  generally  been  found 

very  difficult  and  well-nigh  impossible  to  re- 
produce sounds  from  the  machine  in  the  pre- 

cise manner  and  tone  in  which  they  were 
originally  received  by  the  record.  This  was 
often  caused  by  the  vibrations  of  the  sound- 

waves passing  through  the  metal  horn  or 
megaphone,  and  therefore  the  sound  repro- 

duced was  "metallic"  in  tone  and  high  notes 
or  swells  became  harsh  and  rasping.  These 
objectional  features  have  all  been  overcome 
by  my  improved  means  for  the  transmission 
to  a  point  beyond  the  range  of  the  immediate 
vibratory  field  of  the  needle  or  tracker  and 
the  audible  delivery  of  the  transmitted  sound- 

waves after  they  have  been  projected  upon  a 
reproducing  device.  I  accomplish  this  by 
the  mechanism  hereinafter  fully  described 
in  the  specification  and  illustrated  in  the 
drawings  and  as  more  fully  pointed  out  in 
the  claims. 

In  the  drawings,  Figure  1  is  a  side  elevation 
of  one  form  of  my  improved  device,  showing 
the  same  in  connection  with  a  snare-drum 
and  operating  with  a  phonograph  of  the  disk 
type.  Fig.  2  is  a  top  plan  view  of  the  same. 
Fig.  3  is  a  front  elevation  in  detail  of  the 
sound-wave-transmission  portion  of  my  im- 

provement. Fig.  4  is  a  top  plan  view  of  the 
same.  Figs.  5  and  6  are  front  elevation  and 
end  views  of  a  modified  form  of  resonator 
used  in  connection  with  my  improvement. 
Fig.  7  is  a  transverse  vertical  section  taken 
on  line  7  7,  Fig.  3,  looking  in  the  direction  in- 

dicated by  the  arrows  and  showing  the  man- 
ner of  connecting  and  adjusting  the  vibrating 

arms. 

For  the  purpose  of  a  clear  understanding 
of  my  invention  I  have  illustrated  the  same 
operating  in  connection  with  a  phonograph 
of  the  disk  type;  but  it  will  be  obvious  to 
those  skilled  in  the  art  to  which  this  inven-  6o 
tion  appertains  that  the  same  is  applicable  to 
any  of  the  sound-reproducing  or  talking  ma- 

chines now  in  general  use. 
By  referring  to  the  drawings  it  will  be  seen 

that  A  represents  the  box  or  casing  in  which  65 
is  housed  the  proper  mechanism  for  revolv- 

ing the  flat  circular  platform  a  or  the  table 
thereof,  which  latter  carries  the  usual  record- 
disk  B,  from  which  the  sound-waves  are  re- 

produced through  the  medium  of  a  steel  re-  70 
producer  needle-point  b.  Extending  hori- 

zontally from  one  side  of  the  casing  A  is  an 
elongated  L-shaped  supporting-arm  C,  that 
has  arising  from  its  outer  extremity  a  suit- 

able pivot  stud  or  pin  c,  the  upper  portion  of  75 
which  latter  is  reduced  slightly  in  diameter  to 
provide  a  shoulder,  as  will  be  seen  in  Fig.  1  of 
the  drawings.  Upon  the  end  of  this  arm  C 
are  supported  my  improved  sound  magnify- 

ing or  intonating  means,  which,  as  will  be  80 
hereinafter  more  fully  described,  may  consist 
of  a  drum-shaped  disk  or  resonator,  a  hollow 
elongated  cylinder,  a  banjo,  violin,  or  other 
stringed  musical  instrument  from  which  the 
sound-waves  are  vibrated  or  deflected  in  a  85 
greater  or  increased  volume  than  received. 
For  the  sake  of  convenience  I  will  describe 
the  same  in  connection  with  the  drum- 
shaped  resonator  D  illustrated  in  Figs.  1  and 
2  of  the  drawings.  This  resonator  I)  is  pref-  90 
erably  constructed  similar  to  an  ordinary 
snare-drum,  except  that  in  place  of  the  usual 
sheepskin  or  parchment  covering  it  is  pro- 

vided with  a  covering  of  cloth  coated  with  a 
fibrous  composition  or  paper  and  its  dimen-  95 
sions  are  approximately  twenty-four  inches 
in  diameter  by  one  and  one-half  inches  in 
thickness.  These  dimensions  are  not  essen- 

tial, however,  and  while  I  prefer  to  use  the 
covering  above  described  the  usual  sheep-  100 
skin  covering  may  be  employed  without  de- 

parting from  the  principle  of  my  invention. 
Bridging  across  the  face  of  the  resonator  D, 
but  not  in  contact  with  the  surface  thereof,  is 
a  straight  shaft  d,  that  projects  beyond  the  105 
edge  of  the  resonator  nearest  the  phono- 

graph until  its  end  is  over  the  center  of  the 
record-disk.  This  shaft  is  used  as  a  support 
for  the  resonator  D,  as  well  as  to  carry  the 
means  for  holding  the  sound- vibrating  de-  no 
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vices  and  vibrators  now  to  be  described. 

These  sound-vibrating  devices  comprise  an 
elongated  rock-bar  E,  extending  from  near 
the  outer  end  of  the  shafi  d  to  about  the  cen- 

5  ter  of  the  resonator  J),  and  the  same  is  sup- 
ported ;i\\;i\  from  said  shaft  d  by  fulcrum- 

pivots  .'•  and  is  adjustable  toward  and  away 
I'roni  said  shaft  l>\  set-screws  at  either  end  of 
the    same    engaging    with    a   screw-plate  /, 

10  mounted  upon  the  contiguous  portion  of  the 
shaft.  On  the  outer  end  of  this  rock-bar  E 
is  mounted  at  a  tangent  angle  thereto  the 
needle-carrying  block  K,  which  is  preferably 
secured  thereto  by  means  of  a  suitable  ad- 

15  iusting-screw.  The  needle-point  b  is  ad- 
justably held  in  said  block  F  by  means  of  a 

small  thumb-screw  in  order  to  readily  re- 
move and  replace  the  same  whenever  so  de- 

sired.    This  bar  E  is  rocked  by  the  engage- 
20  ment  of  the  needle-stylus  b  with  the  record- 

disk,  and  said  rocking  motion  of  the  bar  im- 
parts a  vibratory  movement  to  armG,  herein- 
after referred  to.  At  the  end  of  the  rock-bar 

E  opposite  said  needle  is  fastened  a  suitable 
25  transverse  plate  H,  that  is  provided  mediate 

its  extremities  with  a  fulcrum-pivot  h,  and  in 
order  to  adjust  either  end  of  said  plate  suit- 

able adjusting-screws  h'  are  provided,  one  on 
each  side  of  said  pivot,  while  between  the 

30  heads  of  said  screws  and  said  plate  are  inter- 
posed suitable  coil-springs  h2.  Near  each  end 

of  said  plate  H  are  suitable  fulcrum-pivots  g, 
that  form  ribs  extending  across  the  width  of 
the  plate,  and  upon  which  is  fulcrumed  the 

35  contiguous  flattened  end  of  said  vibrator- 
arm  G.  These  vibrator-arms  G  are  adjust- 

able toward  and  away  from  the  surface  of  the 

resonator  by  suitable  set-screws,  g'  Upon 
the  ends  of  each  of  these  vibrator-arms  G  are 

40  mounted  suitable  hammers  I,  the  surfaces  of 
which  are  preferably  formed  of  or  covered 
with  rubber  or  other  suitable  material. 

These  hammers  are  adapted  to  be  rapidly  vi- 
brated against  the  face  of  the  diaphragm  or 

45  resonator  D  and  to  impart  thereto  the  bodily- 
vibratory  movements  transmitted  to  said 
hammers  through  the  rock-bar  E,  said  vibra- 

tions being  in  direct  accord  with  the  sound 
undulations  on  the  record-disk. 

50  When  the  machine  is  in  operation,  the 
sound-waves  are  imparted  by  the  revolving 
disk  B  to  the  needle-point,  and  the  vibrations 
thus  created  are  conveyed  along  rod  E  and 
transmitted  therefrom  to  the  vibrating  arms 

55  G.  These  arms  G  are  caused  to  rapidly  vi- 
brate and  the  hammers  I  on  their  ends  throw 

oil'  the  vibrations  against  the  adjacent  face  of the  resonator  F,  which  latter  reproduces  the 
sound-waves    and    intensifies    the    same'  in 

60  clear  full  tones. 

"While  it  is  not  absolutely  essential,  I  may construct  the  drum-shaped  resonator  air- 
tight and  provide  an  outward  pressure-valve 

M  in  the  edge  thereof.     By  forcing  air  be- 
65  tween  the  heads  of  the  drum  or  resonator 

the  tension  of  the  face  thereof  may  be  ad- 
justed to  a  nicety  and  a  purer  tone  obtained thereby. 

In  the  modification  shown  in  Figs.  5  and 
6  in  place  of  the  drum-shaped  resonator  de-70 
scribed  heretofore    I  employ  a  hollow  elon- 

gated cylinder  J,  made  of  any  suitable  re- 
sounding material  that  is  preferably  stretched 

over  a  suitable  framework  and  formed  air- 
tight.    In  this  modification  the  supporting-  75 

shaft  d  and  rock-bar  E,  as  well  as  the  repro- 
ducing-needle  b  and  the  means  for  adjusting 
said  bar  E,  are  all  similar  in  construction  to 
the  corresponding  elements  described  in  con- 

nection with  resonator  D.     The   vibrating  80 
arm,  however,  is  of  a  segmental  character, 
and  its  curvature  corresponds  with  the  curva- 

ture of  the  outer  circumference  of  said  cylin- 
der and  extends  around  the  same  about  one- 

quarter    of    the    circumference    thereof.     A  85 
hammer  f  is  also  provided,  which,  if  desired, 
may  be  similar  to  the  hammer  I. 
When  different  kinds  of  musical  selections 

are  to  be  reproduced  by  the  phonograph,  I 
have  found  it  very  advisable  to  employ  dif-  90 
ferent  kinds  and  sizes  of  resonators.     When 
the  record  contains  a  violin  solo,  it  has  been 
found  that  by  substituting  a  violin  in  place 

of  the  "drum,"  hereinbefore  described,  and 
permitting  the  vibrating  arm,  which  may  be  95 
covered  with  rubber,  to  pass  over  all  the 
strings  thereof,  that  the  sound  -  waves  and 
tone   of   reproduction   are    decidedly   more 
natural  and  the  music  is  not  harsh  or  rough, 
as  is  now  the  case  with  phonographs  employ-  1 00 
ing  a  horn  or  megaphone.     By  substituting 
the  proper  instrument  for  one  similar  to  the 
instrument  used  in  making  the  record  much 
better  results  have  been  attained.     It  has 
been  found  also  that  an  orchestral  or  band  105 
selection  is  better  reproduced  by  mounting 
an  entirely  metallic  cylinder  similar  to  that 
shown  in  Figs.  5  and  6  upon  trie  supporting- 
shaft,  and  when  it  is  desired  to  reproduce  the 
human  voice  it  has  been  found  that  the  drum  1  ic 
hereinbefore  described  is  the  most  satisfac- 

tory^. What  I  claim  as  new  is — 
1.  In  combination,  a  phonographic  record; 

devices  engaging  the  sound-interlineations  1 1 5 
thereon;  a  solid  bar  for  transmitting  the  vi- 

brations resulting  from  said  engagement  to  a 
point  beyond  the  range  of  the  synchronous 
sympathetic  vibrations  of  said  devices;  and 
disconnected  means  for  audibly  reproducing  120 
said  vibrations  at  the  opposite  end  of  said  bar. 

2.  In  combination,  a  phonographic  record; 
devices  engaging  the  sound-interlineations 
thereon;  a  solid  bar  directly  engaging  said  de- 

vices which  transmit  the  vibrations  resulting  125 
from  said  engagement  to  a  point  beyond  the 
range  of  the  synchronous  sympathetic  vibra- 

tions of  said  devices;  and  disconnected 

means  for  audibly  reproducing  said  vibra- 
tions at  the  opposite  end  of  said  bar.  130 
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3.  In  combination,  a  phonographic  record ; 
a  needle  engaging  the  sound-interlineations 
thereon;  a  rod  for  transmitting  the  vibra- 

tions resulting  from  said  engagement  to  a 
point  beyond  the  range  of  the  synchronous 
sympathetic  vibrations  of  said  needle;  a  vi- 

bratory arm  carried  by  said  rod:  and  means 
for  reproducing  said  vibrations  at  the  end  of 
said  rod  nearest  said  vibratory  arm. 

4.  In  combination,  a  phonographic  record; 
a  needle  engaging  the  sound-interlineations 
thereon ;  a  fulcrumed  rod  for  transmitting  the 
vibrations  resulting  from  said  engagement  to 
a  point  beyond  the  range  of  the  synchronous 
sympathetic  vibrations  of  said  needle;  a  vi- 

bratory arm  carried  by  said  rod;  and  means 
for  reproducing  said  vibrations  at  the  end  of 
said  rod  nearest  said  vibratory  arm. 

5.  In  combination,  a  phonographic  record; 
a  needle  engaging  the  sound-interlineations 
thereon;  a  yieldingly-fulcrumed  rod  for  trans- 

mitting the  vibrations  resulting  from  said  en- 
gagement to  a  point  beyond  the  range  of  the 

synchronous  sympathetic  vibrations  of  said 
needle;  a  vibratory  arm  carried  by  said  rod; 
and  means  for  reproducing  said  vibrations  at 
the  end  of  said  rod  nearest  said  vibratory  arm. 

6.  In  combination,  a  phonographic  record ; 
a  needle  engaging  the  sound-interlineations 
thereon ;  a  rod  for  transmitting  the  vibrations 
resulting  from  said  engagement  to  a  point  be- 

yond the  range  of  the  synchronous  sympa- 
thetic vibrations  of  said  needle;  an  adjustable 

vibratory  arm  carried  by  said  rod ;  and  means 
for  reproducing  said  vibrations  at  the  end  of 
said  rod  nearest  said  vibratory  arm. 

7.  In  combination,  a  phonographic  record ; 
a  needle  engaging  the  sound-interlineations 
thereon ;  a  rod  for  transmitting  the  vibrations 
resulting  from  said  engagement  to  a  point  be- 

yond the  range  of  the  synchronous  sympa- 
thetic vibrations  of  said  needle ;  an  adjustable 

fulcrumed  arm  carried  by  said  rod;  and  means 
for  reproducing  said  vibrations  at  the  end  of 
said  rod  nearest  said  vibratory  arm. 

8.  In  combination,  a  phonographic  record; 
a  needle  engaging  the  sound-interlineations 
thereon;  a  yieldingly-fulcrumed  rod  for  trans- 

mitting the  vibrations  resulting  from  said?en- 
gagement  to  a  point  beyond  the  range  of  the 
synchronous  sympathetic  vibrations  of  said 
needle;  an  adjustable  fulcrumed  vibratory 
arm  carried  by  said  rod;  and  means  for  repro- 

ducing said  vibrations  at  the  end  of  said  rod 
nearest  said  vibratory  arm. 

9.  In  combination,  a  phonographic  record; 
a  needle  engaging  the  sound-interlineations 
thereon;  a  rod  for  transmitting  the  vibrations 
resulting  from  said  engagement  to  a  point  be- 

yond the  range  of  the  synchronous  sympa- 
thetic vibrations  of  said  needle;  vibratory 

arms  each  fulcrumed  mediate  their  length 
and  carried  by  said  rod;  and  means  for  repro- 

ducing said  vibrations  at  the  end  of  said  rod 
nearest  said  vibratory  arm. 

10.  In  combination,  a  phonographic  rec- 
ord; a  :  eedle  engaging  the  sound-interlinea- 
tions thereon ;  a  fulcrumed  rod  for  trai  smit- 

ting  the  vibratiors  resulting  from  sad  ei> 
gagemei  t  to  a  point  beyond  the  ra.  ge  of  the  70 
sy r chron ous  sympathetic  vibrations  of  sad 
needle ;  vibratory  arms  each  fulcrumed  medi- 

ate the'r  length  ar  d  carried  by  said  rod;  and 
means  for  reproducing  sad  Vibration  s  at  the 
end  of  said  rod  nearest  sad  vibratory  arm.     75 

11.  In  combination,  a  phonographic  rec- 
ord; a  needle  engaging  the  sound-interlxea- 

tions  thereon ;  a  yieldmgly-f ulcrumed  rod  for 
transm'tting  the  vibrations  resulting  from 
said  engagement  to  a  point  beyor  d  the  ra::  ge  80 
of  the  synchro:,  ous  sympathetic  vibratiox  s  of 
said  needle;  vibratory  arms  each  fulcrumed 
mediate  the^r  length  and  carried  by  said  rod; 

and  mea:"  s  for  reproducir  g  said  vibration  s  at 
the  end  of  said  rod  nearest  sad  Vibratory  85 
arm. 

12.  In  combination,  a  phonographic  rec- 
ord; a  needle  engaging  the  soui  d-ir  terlir.  ea- 

tions  thereon ;  a  rod  for  tra:  smittir  g  the  vi- 
bratiors resulting  from  said  e:  gageme:  t  to  a  90 

point  beyond  the  rai_ge  of  the  synchro:: ous 
sympathetic  vibratiors  of  said  needle;  ad- 

justable vibratory  arms  each  fulcrumed  me- 
diate their  length  and  carried  by  said  rod; 

and  means  for  reproducing  said  vibrations  at  95 
the  end  of  said  rod  nearest  said  vibratory 
arm. 

13.  In  combination,  a  phonographic  rec- 
ord; a  needle  engaging  the  sound-interlinea- 
tions thereon;  a  rod  for  transmitting  the  vi-  100 

brations  resulting  from  said  engagement  to  a 
point  beyond  the  range  of  the  synchronous 
sympathetic  vibrations  of  said  needle;  ad- 

justable fulcrumed  vibratory  arms  each  piv- 
oted mediate  their  length  and  carried  by  said  105 

rod;  and  means  for  reproducing  said  vibra- 
tions at  the  end  of  said  rod  nearest  said  vibra- 

tory arm. 
14.  In  combination,  a  phonographic  rec- 

ord; a  needle  engaging  the  sound-interlinea-  no 
tions  thereon;  a  yieldingly-fulcrumed  rod  for 
transmitting  the  vibrations  resulting  from 
said  engagement  to  a  point  beyond  the  range 
of  the  synchronous  sympathetic  vibrations  of 
said  needle;  adjustable  fulcrumed  vibratory  115 
arms  each  pivoted  mediate  their  length  and 
carried  by  said  rod ;  and  means  for  reproduc- 

ing said  vibrations  at  the  end  of  said  rod  near- 
est said  vibratory  arm. 

15.  In  combination,  a  phonographic  rec-  120 
ord;  a  needle  engaging  the  sound-interlinea- 

tions thereon ;  a  rod  for  transmittal  g  the  vi- 
brations resulting  from  said  engagement  to  a 

point  beyond  the  range  of  the  synchronous 
sympathetic  vibrations  of  said  needle ;  vibra-  125 
tory  arms  carried  by  said  rod  that  are  ful- 

crumed mediate  their  length  and  adjustable 
independent  of  each  other ;  and  means  for  re- 

producing said  vibrations  at  the  end  of  said 
rod  nearest  said  vibratory  arm. 

i-*o 
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10.  In  combination,  a  phonographic  rec- 
ord; a  needle  engaging  the  sound-interlinea- 

tions l  hereon;  a  fulcrumed  rod  for  transmit- 
ting the  vibrations  resulting  from  said  en- 

5  gagement  to  a  point  beyond  the  range  of  the 
synchronous  sympathetic  vibrations  of  sad 
needle;  Vibratory  arms  carried  by  said  rod 
that  are  fulerunied  mediate  their  length  and 
adjustable  independent  of  each  other;  and 

10  means  for  reproducing  said  vibrations  at  the 
end  of  sad  rod  nearest  said  vibratory  arm. 

17.  In  combination,  a  phonographic  rec- 
ord; a  needle  engaging  the  sound-interlinea- 
tions thereon;  a  yield ingly-fulcrumetl  rod  for 

15  transmitting  the  vibrations  resulting  from 
said  engagement  to  a  point  beyond  the  range 
of  the  synchronous  sympathetic  vibrations  of 
said  needle;  vibratory  arms  carried  by  sad 
rod  that  are  fulcrumed  mediate  their  length 

20  and  adjustable  independent  of  each  other; 
and  means  for  reproducing  said  vibrations  at 
theendof  said  rod  nearest  said  vibratory  arm. 

18.  In  combination,  a  phonographic  rec- 
ord; a  needle  engaging  the  sound-interlinea- 

25  tions  thereon;  a  rod  for  transmitting  the  vi- 
brations resulting  from  said  engagement  to  a 

point  beyond  the  range  of  the  synchronous 
sympathetic  vibrations  of  said  needle;  ad- 

justable vibratory  arms  carried  by  said  rod 
30  that  are  fulcrumed  mediate  their  length  and 

adjustable  independent  of  each  other,  and 
means  for  reproducing  said  vibrations  at  the 
end  of  said  rod  nearest  said  vibratory  arm. 

19.  In  combination,  a  phonographic  rec- 
ord; a  needle  engaging  the  sound-interlinea-  35 

tions  thereon;  a  rod  for  transmitting  the  vi- 
brations resulting  from  said  engagement  to  a 

point  beyond  the  range  of  the  synchronous 
sympathetic  vibrations  of  said  needle;  ad- 

justable fulcrumed  vibratory  arms  carried  by  40 
said  rod  that  are  pivoted  mediate  their  length 
independent  of  each  other;  and  means  for  re- 

producing said  vibrations  at  the  end  of  said 
rod  nearest  said  vibratory  arm. 

20.  In   a   phonograph,    the   combination  45 

with  a  record  having  superficial  sound-inter- 
lineations thereon,  and  mechanism  for  re- 

volving the  same;  of  devices  engaging  said 
sound-interlineations,  consisting  of    a  hori- 

zontal rod  extending  from  within  the  cir-  50 
cumference  of  said  record  to  a  point  beyond 
the  same;  a  needle  carried  on  the  inner  end 
thereof  and  adapted  to  engage  said  inter- 

lineations; a  vibratory  arm  mounted  on  the 
opposite  end  of  said  rod;  and  disconnected  55 
means  for  audibly  reproducing   the  vibra- 

tions caused  by  the  engagement  between  said 
needle  and  said  interlineations. 

In  testimony  whereof  I  have  hereunto  set 
my  hand  this  10th  day  of  February,  A.  D.  60 
1905. 

FRANK  F.  SHANKS. 

Witnesses : 
Frank  D.  Thomason, 
E.  K.  Lundy. 

:i 
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No.  822,485. Specification  of  Letters  Patent. 

Application  tiled  October  26, 1904,    Serial  No.  230,140. 

Patented  June  5,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  we,  Cyrus  C.  Shigley, 

residing  at  the  village  of  Hart,  county  of 
Oceana,  and  Sherman  H.  Paxton,  residing 

5  at  the  city  of  Grand  Rapids,  county  of  Kent, 
State  of  Michigan,  citizens  of  the  United 
States,  have  invented  certain  new  and  useful 
Improvements  in  Record-Rolls  for  Phono- 

graphs, of  which  the  following  is  a  specifica- 
10  tion. 

This  invention  relates  to  improvements  in 
record-rolls  for  phonographs. 

The  objects  of  this  invention  are,  first,  to 
provide  an  improved  record-roll  for  phono- 

15  graphs  which  will  produce  loud,  distinct,  and 
full  tones,  which  is  simple  in  structure,  eco- 

nomical to  produce,  and  durable  in  use ;  sec- 
ond, to  provide  an  improved  record-roll  for 

phonographs   adapted   to  be  used  upon  a 
20  mandrel  or  shaft  of  even  diameter  from  end 

to  end. 
Further  objects  and  objects  relating  to 

structural  details  will  definitely  appear  from 
the  detailed  description  to  follow. 

2  5  We  accomplish  the  ob j  ects  of  our  invention 
by  the  devices  and  means  described  in  the 
following  specification. 

The  invention  is  clearly  defined,  and  point- 
ed out  in  the  claims. 

30  A  structure  embodying  the  features  of  our 
invention  is  clearly  illustrated  in  the  accom- 

panying drawings,  forming  a  part  of  this 
specification,  in  which — 

Figure  1  is  a  central  longitudinal  sectional 
35  view  through  our  improved  record-roll  for 

phonographs.  Fig.  2  is  a  central  longitudi- 
nal sectional  view  through  one  of  our  im- 

proved record-rolls  for  phonographs  in  proc- 
ess of  manufacture,  a  portion  of  the  core  B' 

40  being  broken  away  to  show  its  construction. 
Fig.  3  is  a  central  longitudinal  sectional  view 
through  one  of  the  record-shells  A  used  in  the 
manufacture  of  our  improved  record-rolls. 
Fig.  4  is  a  side  elevation  view  of  the  mandrel 

45  or  shaft  sleeve  C.  Fig.  5  is  a  side  elevation 
view  of  a  mandrel  D,  adapted  to  receive  our 
improved  record-roll. 

In  the  drawings  similar  letters  of  reference 
refer  to  similar  parts  throughout  the  several 

5°  views. 
Referring  to  the  drawings,  the  outer  shell 

A  is  formed  of  celluloid  or  other  suitable  com- 
position adapted  to  receive  and  retain  a  pho- 

nographic record.  This  shell  is  cylindrical  in 
form  and  is  provided  with  inturned  flanges  a  5  5 

a'  at  its  ends.  The  shell  A  is  provided  with  a 
backing  or  filling  A'  of  some  suitable  plastic 
material,  preferably  plaster-of-paris,  which  is 
preferred,  as  it  is  comparatively  light  and  is 
adapted  to  be  poured  or  cast  and  is  also  60 
adapted  to  set  or  harden  at  ordinary  tem- 

peratures. A  mandrel  or  shaft  sleeve  C  is  embedded 

and  retained  in  the  filling  or  backing  mate- 
rial A'.     This  sleeve  is  adapted  to  be  slipped  65 

upon  a  mandrel  or  shaft  D,  such  as  is  illus- 
trated in  Fig.  5.     This  shaft  is  of  substan- 

tially even  diameter  from  end  to  end,  except 

for  its  bearing-pivots,  so  that  the  record-rolls 
may  be  adjusted  to  any  position  thereon.   70 
The  sleeve  C  is  provided  with  spiral  corruga- 

tions c,  which  when  embedded  in  the  filling 
material  prevent  its  withdrawal.     The  sleeve 
C  is  slitted  at  each  end,  as  clearly  appears  in 

Fig.  4,  and  the  slitted  portion  deflected  in-  75 
wardly  on  the  mandrel  or  shaft  D. 

Our  improved  phonograph  record-roll  as 
illustrated  herein  is  particularly  adapted  for 

use  on  phonograph-machines  such  as  illus- 
trated and  described  in  Letters  Patent  to  80 

Cyrus  C.  Shigley,  issued  May  5,  1903.  The 
same  is,  however,  adapted  for  use  in  other 
relations. 

In  the  manufacture  of  our  improved  rec- 
ord-roll the  record  is  first  made  upon  the  85 

shell  A.  A  rod-like  standard  B  is  provided. 

We  also  provide  a  pair  of  conical  cores  B'  B" for  the  ends  of  the  record-rolls.  These  cores 
are  provided  with  central  holes  adapted  to 
receive  the  standard  B,  which  effectively  cen-  9° 
ters  them  in  relation  to  each  other.  The  core 
B'  is  secured  to  the  standard  B  by  the  set- 

screw  I.  Athumb-screw  I'  is  provided  for  se- 

curing the  core  B"  to  the  standard. 
In  forming  our  improved  record-roll  we  95 

first  secure  the  core  B'  upon  the  standard, 
which  is  suitably  supported,  preferably  in  an 
upright    position.     The    sleeve    C    is    then 
slipped  upon  the  standard  and  forced  down 

upon  the  core  B".     The  filling  or  backing  ma-  100 
terial  A'  is  then  poured  or  cast  into  the  shell 
and  the  core  B"  pressed  into  the  same  and 
secured  in  position  by  means  of  the  thumb- 

screw b'.     The  filling  material  or  backing  is 
then  allowed  to  set  or  harden.     By  forcing  105 
the  core  B'  into  position  the  filling  material 
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is  conipac  1  ihI.  bo  that  the  shell  is  completely 

and  evenly  Idled.     The  flanges  a  a'  of  the 
shell  are  adapted   to   lit   the  conical  eon 
that   the  shell  is  perfectly  centered  in  regard 

to  the  mandrel  or  shaft  sleeve  ('. 
While  we  prefer  plaster-of-paris  as  hacking 

material,  as  it  is  comparative!}  light  andean 
be  readily  poured  or  east,  other  materials 
might  he  used. 

Although  we  prefer  to  form  our  improved 
record-roll  as  We  have  illustrated  and  de- 

scribed on  account  of  its  structural  simplic- 
ity a&d  economy,  we  are  aware  that  the  same 

may  be  varied  considerably  in  structural  de- 
tails without  departing  from  our  invention. 

Having  thus  described  our  invention,  what 
we  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is — 
1.  In  a  phonograph-record,  the  combina- 

tion of  an  outer  shell  of  celluloid  or  other 

suitable  material,  having  inturned  flanges  at 
its  ends;  a  corrugated  mandrel  or  shaft  sleeve 

having  slits  therein,  said  slitted  portions  be- 
ing deflected  inwardly;  a  suitable  plastic  ma- 

terial molded  or  cast  wuthin  said  shell  about 

said  sleeve;  and  a  mandrel-shaft  D,  all  co- 
acting  for  the  purpose  specified. 

2.  In  a  phonographic  record,  the  combina- 
tion of  an  outer  shell  of  celluloid  or  other 

30  suitable  material;  a  corrugated  mandrel  or 
shaft  sleeve  having  slits  therein,  said  slitted 
portions  being  deflected  inwardly;  a  suitable 
plastic  material  molded  or  cast  within  said 

shell  about  said  sleeve;  and  a  mandrel-shaft 
35  1),  all  coacting  for  the  purpose  specified. 

3.  In  a  phonograph-record,  the  combina- 
tion of  an  outer  shell  of  celluloid  or  other 

suitable  material,  having  inturned  flanges  at 
its  ends;    a  mandrel  or  shaft  sleeve  having 

4°  slits  therein,  said  slitted  portions  being  de- 
flected inwardly;  a  suitable  plastic  material 

molded  or  cast  within  said  shell  about  said 

sleeve;  and  a  mandrel-shaft  D,  all  coacting 
for  the  purpose  specified. 

4.  In  a  phonograph-record,  the  combina- 
tion of  an  outer  shell  of  celluloid  or  other 

suitable  material;  a,  mandrel  or  shaft  sleeve 

baving  slits  therein,  said  slitted  portions  be- 
ing deflected  inwardly;  a  suitable  plastic  ma- 

terial molded  or  cast  within  said  shell  about 

said  sleeve;  and  a  mandrel-shaft  D,  all  co- 
acting  for  the  purpose  specified. 

5.  In  a  phonograph-record,  the  combina- 
tion of  an  outer  shell  of  celluloid  or  other 

suitable  material,  having  inturned  flanges  at 
its  ends;  a  corrugated  mandrel  or  shaft 
sleeve;  a  suitable  plastic  material  molded  or 
cast  within  said  shell  about  said  sleeve;  and  a 

mandrel-shaft  D,  all  coacting  for  the  purpose 
60  specified. 

_  6.  In  a  phonograph-record,  the  combina- 
tion of  an  outer  shell  of  celluloid  or  other 

suitable  material;  a  corrugated  mandrel  or 
shaft  sleeve;  a  suitable  plastic  material  mold- 

65  ed  or  castwitliin  said  shell  about  said  sleeve; 

45 

50 

55 

and  a  mandrel-shaft  D,  all  coacting  for  the 

purpose  specified. 
7.  In  a  phonograph-record,  the  combina- tion of  an  outer  shell  of  celluloid  or  other 

suitable  material,  having  inturned  flanges  at  70 
its  ends:  a  mandrel  or  shaft  sleeve ;  a  suitable 

plastic  material  molded  or  cast  writhin  said 
shell  about  said  sleeve;  and  a  mandrel-shaft 
D,  all  coacting  for  the  purpose  specified. 

8.  In  a  phonograph-record,  the  combina-  75 
tion  of  an  outer  shell  of  celluloid  or  other 
suitable  material;  a  mandrel  or  shaft  sleeve; 
a  suitable  plastic  material  molded  or  cast 
witliin  said  shell  about  said  sleeve;  and  a 

mandrel-shaft,  all  coacting  for  the  purpose  80 

specified. 
9.  In  a  phonographic  record,  the  combina- 

tion of  an  outer  shell  of  celluloid  or  other 

suitable  material,  having  inturned  flanges  at 
its  ends;  a  corrugated  mandrel  or  shaft  85 

sleeve  having  slits  therein,  said  slitted  por- 
tions being  deflected  imvardly;  and  a  suit- 

able plastic  material  molded  or  cast  witliin  said 
shell  about  said  sleeve,  for  the  purpose  speci- 

fied. 90 

10.  In  a  phonographic  record,  the  combi- 
nation of  an  outer  shell  of  celluloid  or  other 

suitable  material;  a  corrugated  mandrel  or 
shaft  sleeve  having  slits  therein,  said  slitted 
portions  being  deflected  inwardly;  and  a  95 
suitable  plastic  material  molded  or  cast 
within  said  shell  about  said  sleeve,  for  the 

purpose  specified. 
11.  In  a  phonographic  record,  the  combi- 

nation of  an  outer  shell  of  celluloid  or  other  100 
suitable  material,  having  inturned  flanges  at 
its  ends;  a  mandrel  or  shaft  sleeve  having 

slits  therein,  said  slitted  portions  being  de- 
flected inwardly;  and  a  suitable  plastic  mate- 

rial molded  or  cast  within  said  shell  about  105 
said  sleeve,  for  the  purpose  specified. 

12.  In  a  phonographic  record,  the  combi- 
nation of  an  outer  shell  of  celluloid  or  other 

suitable  material;  a  mandrel  or  shaft  sleeve 

having  slits  therein,  said  slitted  portions  be-  no 
ing  deflected  inwardly;  and  a  suitable  plastic 
material  molded  or  cast  within  said  shell 

about  said  sleeve,  for  the  purpose  specified. 

13.  In  a  phonographic  record,  the  combi- 
nation of  an  outer  shell  of  celluloid  or  other  115 

suitable  material,  having  inturned  flanges  at 
its   ends;    a   corrugated    mandrel   or  shaft 

sleeve;  and  a  suitable  plastic  material  mold-    • 
ed  or  cast  witliin  said  shell  about  said  sleeve, 
for  the  purpose  specified.  120 

14.  In  a  phonographic  record,  the  combi- 
nation of  an  outer  shell  of  celluloid  or  other 

suitable  material;  a  corrugated  mandrel  or 
shaft  sleeve;  and  a  suitable  plastic  material 
molded  or  cast  witliin  said  shell  about  said  125 
sleeve,  for  the  purpose  specified. 

15.  In  a  phonographic  record,  the  combi- 
nation of  an  outer  shell  of  celluloid  or  other 

suitable  material,  having  inturned  flanges  at 
its  ends;  a  mandrel  or  shaft  sleeve;  and  a  130 
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suitable  plastic  material  molded  or  cast 
within  said  shell  about  said  sleeve,  for  the 

purpose  specified. 
16.  In  a  phonographic  record,  the  combi- 

nation of  an  outer  shell  of  celluloid  or  other 
suitable  material;  a  mandrel  or  shaft  sleeve; 
and  a  suitable  plastic  material  molded  or  cast 
within  said  shell  about  said  sleeve,  for  the 
purpose  specified. 

In  witness  whereof  we  have  hereunto  set 

our  hands  and  seals  in  presence  of  two  wit- nesses. 

CYRUS  C.  SHIGLEY.  [l.  s.] 
SHERMAN  H.  PAXTON.     [l.  s.] 

IO 

Witnesses : 
Alexander  S. 
D.  O.  Sproat. 

Palmer, 
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TALKING-MACHINE  WITH   ROTATABLE   HORN. 

No.  824,368. Specification  of  Letters  Patent. 

Application  filed  April  27, 1904.    Serial  No.  206,041. 

Patented  June  26,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  we,  Fritz  Lochmann  and 

William  Lochmann,  subjects  of  the  King  of 
Saxony,  residing  at  Zeulenroda  II,  Reuss, 
Germany,  have  invented  new  and  useful  Im- 

provements in  Talking-Machines  with  Rota- 
table  Horns,  of  which  the  following  is  a  speci- 
fication. 

In  talking-machines  or  graphophones  in  use 
the  horn  or  sound-trumpet  is  permanently  di- 

rected to  one  side,  and  consequently  the  ma- 
chine is  generally  best  heard  from  this  side. 

If,  however,  the  entire  box  of  the  talking-ma- 
chine is  mounted  on  a  rotatable  base,  the 

winding  mechanism  partakes  of  the  rotation 
and  is  located  now  at  one  side  and  then  at  an- 

other. These  objections  according  to  this 
invention  are  to  be  overcome  by  arranging 
the  holder  of  the  horn  rotatably  about  the 

20  center  axis  of  the  talking-machine,  so  that 
by  simply  turning  the  holder  or  carrier  the 
horn  can  be  set  to  any  direction,  while  the 
machine  itself  retains  its  position  undis- 
turbed. 

This  invention  is  illustrated  in  the  annexed 

drawings,  in  which — 
Figure  1  is  a  sectional  view  of  a  talking- 

machine  with  rotatable  or  adjustable  horn. 
Fig.  2  is  a  plan  view  of  Fig.  1. 

The  central  axis  o  passes  through  the  hous- 
ing a  of  the  machine  and,  as  known,  is  in- 

tended for  supporting  and  rotating  the 
speaking  plate  or  record  c.  The  horn  d  is 
also  supported,  as  known,  on  a  carrier  e. 

According  to  this  invention  the  carrier  e 
for  the  horn  d  is  rotatable  about  center  axis 

o,  so  that  it  can  be  set  to  any  side  without  re- 
quiring the  housing  a  of  the  machine  to  be 

disturbed  or  its  position  on  its  base  to  be 
40  changed.  The  horn  can  thus  be  brought  to 

various  positions,  as  indicated  by  dotted 
lines,  and  allowed  to  throw  sound  in  any  di- 

rection. Such  change  of  direction  can  also 
be  made  while  the  machine  is  in  operation. 

The  manner  in  which  the  horn-carrier  e  is 
arranged  to  rotate  about  the  center  axis  0  is 
not  material  so  far  as  this  invention  is  con- 

cerned, since  any  well-known  arrangement 

can  be  employed  for  this  purpose.     In  the 
example  shown  the  carrier  e  is  secured  to  a  50 
bushing/,  which  is  rotatably  connected  con- 

centric to  center  axle  0  to  the  housing  a;  but 
the  holder  e  might  as  well  be  in  form  of  a 
turn-table  journaled  on  the  housing  or  a  ring, 
which  in  case  of  a  ring-shaped  housing  might  55 
rotate  thereabout  or  about  a  ring-shaped  plate 
applied  to  the  housing,  or  an  arrangement  of 
any  other  suitable  kind  could  be  applied  for 
rotatably  supporting  the  holder  e  about  axle  b. 
The  rotation  of  the  horn  could  also  be  accom-  60 
plished  mechanically  by  the  pinion  device 
when,  for  example,  to  the  axle  g  a  pinion- 
wheel  %  is  applied,  which  engages  a  gear-wheel 

~h,  secured  to  box  or  sleeve /or  to  the  hollow axle  of  rotation  of  the  horn-carrier  e.     This  65 
arrangement  can  be  made  releasable,  for  ex- 

ample, by  arranging  the  pinion  i  shiftably  on 
axle  g,  so  that  the  connection  of  such  pinion 
with  the  gear-wheel  can  be  made  or  broken, 
as  desired.     Any  other  desired  coupling  can  70 
be  utilized  to  adapt  the  device  for  releasably 
conveying  the  movement  of  rotation  from 
axle  g  to  bushing/. 

What  we  claim  as  our  invention,  and  desire 
to  secure  by  Letters  Patent,  is —  75 

1.  A  talking-machine  comprising  a  rota- 
table horn-carrier  mounted  centrally  with  re- 
spect to  the  machine. 

2.  A  talking-machine  comprising  a  horn- 
carrier  rotatable  about  the  driving-axle   of  80 
the  machine. 

3.  A  talking-machine  comprising  a  hous- 
ing, a  horn,  a  holder  and  a  driving-axle,  said 

holder  being  rotatable  about  the  driving- 
axle  of  the  machine  to  enable  the  horn  to  be  85 
directed  toward  various  points  without  dis- 

turbing the  housing. 
4.  A  talking-machine  comprising  a  hous- 

ing or  cabinet,  a  horn,  a  holder  or  carrier  for 
the  horn,  and  a  driving-axle  releasably  90 
geared  to  the  holder  for  rotating  or  adjusting 
the  direction  of  the  same  without  disturbing 
the  housing. 

5.  The  combination  with  a  disk  grapho- 
phone,  of  a  horn-support  adjustable  circum-  95 
ferentially  in  respect  to  the  disk. 
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(i.  The  combination  with  a  disk  grapho- 
phone,  of  a  horn-support  rotatable  around 
i be  disk. 

7.  The  combination  with  a  disk  grapho- 
phone,  of  a  rotatable  horn-support  concen- 
trically  journaled  in  respect  to  the  axis  of  the 
disk. 

In  testiniony^whereof^we"  have  hereunto 

set  our  hands  in  the  presence  of  two  sub 
scribing  witnesses. 

FRITZ  LOCHMANN. 
WILLIAM  LOCHMANN 

Witnesses : 
Hans  Neuer, 
GUSTAV    MlJLLER. 
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DESIGN. 
PATENTED  JUNE  26,  1906. 

H.  SHEBLE. 

HORN  FOR  TALKING  MACHINES. 
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UNITED  STATES  PATENT  OFFICE. 
HORACE  SHEBLE,  OF  PHILADELPHIA,  PENNSYLVANIA,  ASSIGNOR  TO 

HAWTHORNE  AND  SHEBLE  MANUFACTURING  COMPANY,  OF  PHILA- 
DELPHIA, PENNSYLVANIA,  A  CORPORATION  OF  PENNSYLVANIA. 

DESIGN   FOR  A  HORN   FOR  TALKING-MACHINES. 

No.  38,106. Specification  for  Design.  Patented  June  26,  1906. 

Application  filed  January  9, 1905.    Serial  No,  240,361.    Term  of  patent  7  years, 

To  all  whom  it  may  concern.- 
Be  it  known  that  I,  Horace  Sheble,  & 

citizen  of  the  United  States,  residing  in  Phila- 
delphia, Pennsylvania,  have  invented  a  cer- 

tain new,  original,  and  ornamental  Design 
for  a  Horn  for  Talking-Machines,  of  which  the 
following  is  a  specification.     . 

The  figure  shown  in  the  accompanying 
drawing  is  a  perspective  view  of  a  talking- 
machine  horn,  showing  my  new  design. 

I  claim — The   ornamental   design   for   a   horn   for 
talking-machines,  as  shown. 

HORACE  SHEBLE. 

Witnesses : 
William  F.  Benton, 
Walter  Chism. 







No.  824,710.  PATENTED  JULY  3,  1906. 
E.  DESGRANDCHAMPS. 

MULTIPLE  DUPLICATING  APPARATUS  FOR  SOUND  PRODUCING  RECORDS. 
APPLICATION  FILED  JULY  22,  1905 
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UNITED  STATES  PATENT  OFFICE. 
EMILE   DESGRANDCHAMPS,    OP  PARIS,    FRANCE. 

MULTIPLE  DUPLICATING  APPARATUS  FOR  SOUND-PRODUCING  RECORDS. 

No.  824,710. Specification  of  Letters  Patent. 

Application  filed  July  22, 1905.    Serial  No.  270,867, 

Patented  July  3,  1906. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Emile  Desgrand- 
champs,  a  citizen  of  the  French  Republic, 
and  a  resident  of  Paris,  France,  have  invent- 

5  ed  certain  new  and  useful  Improvements  in 
Multiple  Duplicating  Apparatus  for  Sound- 
Producing  Records,  of  which  the  following 
is  a  specification. 

This  invention  relates  to  the  manufacture 

io  of  plate  or  disk  records  for  graphophones ; 

and  its  object  is  the  impression  of  such  plate- 
records  for  sound  -  producing  instruments, 
which  records  are  made  of  hard  but  elastic 

material  when  in  a  cold  state  and  which  sof- 
,15  tens  when  heated,  the  impression  of  these 

plates  being  performed  by  means  of  a  press 

provided  with  a  movable  device  or  a  turn- 
table carrying  the  disk  and  which  allows  si- 

multaneously or  not  the  heating  of  the  disks 

20  or  of  the  material  previously  to  the  compres- 
sion or  to  the  cooling  of  the  disks  or  the  cor- 

responding plates,  disk,  and  the  like  during 
or  after  the  compression. 

The  annexed  drawing  given  by  way  of  ex- 
25  ample  shows  a  vertical  section  of  a  special 

form  of  this  press. 
A  table  8,  which  may  be  rotated  round  a 

vertical  shaft,  carries,  by  means  of  springs  13, 
plate-forms  10,  which  may  be  lowered  by  the 

30  action  of  the  pressure  and  rest  upon  the  lower 
plate-form  1  of  the  press,  which  is  cooled  by 
circulating  water  or  in  any  other  preferred 
manner,  as  well  as  the  plate  2  of  the  press, 
which  is  movable.     The  plate-form  10,  carry- 

35  ing  a  die  or  electroblock3,  has  previously  been 
heated  over  burners  11  or  otherwise.  After- 

ward the  rotation  of  the  movable  table  8  car- 

ries under  the  plate-form  of  the  press  the  pre- 
viously-heated die,  as  well  as  the  plate  4  to  be 

40  impressioned,  upon  which  is  arranged  a  sec- 
ond also  previously-heated  die  3  and  an  aux- 

iliary plate  7,  which  is  compressible  and  made 
of  felt,  asbestos,  tin,  zinc,  and  the  like  if  the 
impression  is  to  be  obtained  on  both  sides  at 

45  a  time  or  simply  the  compressible  plate  if  the 
impression  is  only  to  be  done  on  the  under 
side  of  the  disk-record.  This  compressible 
plate  7  may  also  be  previously  heated  if  the 
nature  of  the  disk  to  be  impressioned  re- 

50  quires  that.  It  may  also  be  wedged  up  under 
the  movable  plate  2.  Then  different  super- 

posed plates  may  be  kept  in  place  by  a  cen- 

tering-pin 5  or  by  the  walls  of  a  kind  of  mold. 
The  turn-table  may  be  composed  of  a  plu- 

rality of  disks  10,  so  that  while  one  die  is  un-  55 
der  pressure  another  one  is  heated  and  a 
third  one  cooled.  A  press  of  this  kind  per- 

mits any  loss  of  time  to  be  avoided,  as  simul- 
taneously one  disk-record  maybe  under  pres- 

sure while  another  die  intended  to  receive  60 

the  pressure  is  heated  and  while  a  third  disk- 
record  which  has  just  been  compressed  may 
be  separated  from  its  cooled  die. 

The  compressible  plates  7  are  intended  to 
render  the  pressure  uniform  on  the  whole  65 
area  of  the  pressed  surface  and  to  control  the 
cooling,  which  is  very  useful,  as  the  materials 
which  are  hard  and  elastic  at  ordinary  tem- 

perature generally  soften  but  difficultly  when 
iiot  and  as  the  cooling  under  pressure  rapidly  70 

'.  eads  to  the  limit  temperature  at  which  the 
plasticity  ceases  and  the  elasticity  begins. 

It  has  been  noticed  that  with  plate-records 
made  of  hard  and  elastic  material  a  sapphire 
or  glass  point  would  be  very  convenient  for  75 
producing  purposes  even  if  the  record  has 
been  made  by  sinuosities,  (record  of  a  gramo- 

phone.) The  points  need  not  be  changed 
after  each  reproduction  and  the  record  wears 
very  little,  as  the  spiral  of  the  record  is  even  80 
polished  by  the  successive  passages  of  the 

point.  Besides  this,  the  obtained  disk-rec- 
ords are  practically  unbreakable.  They 

may  be  homogeneous  if  the  thickness  of  the 
elastic  material  is  sufficient  to  allow  the  im-  85 
pressed  layer  to  remain  plane  without  the  aid 
of  a  layer  of  any  material  (cardboard  and  the 
like)  upon  which  it  is  usually  mounted. 

Having  now  fully  described  my  said  inven- 
tion, what  I  claim,  and  desire  to  secure  by 

Letters  Patent,  is — 
1.  In  a  device  of  the  character  described 

the  combination  with  a  heat  source  and  press, 

a  rotatable  table  acting  in  conjunction  there- 
with, said  table  being  provided  with  a  plural- 

ity of  matrix-plate  holders  yieldingly  mount- 
ed upon  a  rotatable  table  and  a  securing 

means  carried  by  each  of  the  plates. 
2.  In  a  device  of  the  character  described, 

in  combination  with  a  heat  source  and  a  press,   100 

a  rotatable  table  acting  in  conjunction  there- 
with, said  table  being  provided  with  a  plural- 

ity of  compressible  plate-forms. 
3.  In  a  device  of  the  character  described, 

90 

95 
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the  combination  with  a  heat  source  and  a 
press,  a  rotatable  (able  acting  in  conjunction 
l  heiew  itli  and  a  scries  of  matrix-plate  holders 
yieldingly  mounted  upon  a  rotatable  table 
arranged  within  t be  table. 

I.  In  a  device  of  the  character  described, 
in  combination  wit  b  a  beat  source  and  a  press, 
a  rotatable  table  acting  in  conjunction  there- 

with, plate-forms,  and  springs  for  securing 
(be  forms  to  the  table. 

Iii  testimony  whereof  1  have  hereunto  set 
m v hand  in  presence  of  t wo  witnesses. 

E  MILK  J )  ES(  .1 R  AN  1 )( !  1 1  MIPS. 
Witnesses: 

Adolpii  Stukm, 
Hanson  C.  Coxe. 

IO 
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No.  825,045.  PATENTED  JULY  3,  1906. 
W.  H.  GATES. 

MANDREL  FOR  PHONOGRAPHIC  RECORDS. 
APPLICATION  PILED  MAR. 30,  1905. 
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UNITED  STATES  PATENT  OFFICE. 
WILLIAM  H.   GATES,   OF  NORWICH,   CONNECTICUT. 

MANDREL  FOR   PHONOGRAPHIC  RECORDS. 

No.  825,045. Specification  of  Letters  Patent. 

Application  filed  March  30,  1905.    Serial  No.  252,839. 

Patentee  July  3,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  H.  Gates,  a 

citizen  of  the  United  States,  residing  at 
Norwich,  in  the  county  of  New  London  and 

5  State  of  Connecticut,  have  invented  a  new 
and  useful  Improvement  in  Mandrels  for 

Phonographic  Records,  of  which  the  follow- 
ing is  a  specification. 

This  invention  relates  to  record-support- 
io  ing  mandrels  for  use  with  talking-machines, 

my  immediate  object  being  to  provide  a  re- 
movable mandrel  in  which  provision  is  made 

for  adjusting  the  record  longitudinally  rela- 
tively to  the  said  mandrel. 

15  Heretofore,  so  far  as  I  am  familiar  with  the 
art  to  which  my  present  invention  relates,  it 
has  been  the  universal  practice  to  provide  in 

talldng-machines  using  cylindrical  records  a 
slightly  tapering  mandrel  that  is  fixedly  se- 

20  cured  to  or  formed  as  an  integral  part  of  the 
screw-shaft  that  operates  the  traveler  upon 
which  the  reproducer  is  mounted.  The  cy- 

lindrical record  is  slipped  upon  said  mandrel 
until  it  fits  the  same  snugly,  no  provision  be- 

25  ing  made  for  adjusting  the  record  lengthwise. 
As  I  have  stated  above,  my  present  invention 
provides  for  such  adjustment,  and  thus  makes 
it  possible  to  so  position  the  record  with  re- 

spect to  the  reproducer  that  the  latter  will 
30  be  started  into  action  sooner  or  later,  as 

may  be  desired — that  is  to  say,  the  record 
may  be  readily  and  accurately  positioned  so 
that  the  reproducer  will  engage  it  at  any 
point  throughout  the  length  or  said  record 

35  and  will  begin  speaking  at  that  particular 
point.  In  addition  to  this  desirable  result 
my  present  invention  also  anticipates  the 
provision  of  automatic  means  for  transferring 
records  one  at  a  time  from  a  relay  or  maga- 

40  zine  of  records  to  the  mandrel  of  talking-ma- 
chines of  this  class  and  for  removing  said 

records  after  they  have  been  used,  my  pres- 
ent improved  form  of  mandrel  being  specially 

adapted  for  use  with  such  automatic  mech- 
45  anism. 

My  said  invention  is  illustrated  in  the  ac- 
companying drawings. 

Figure  1  is  a  side  elevation  of  a  phonograph- 
case    having    mounted    thereon    the    shaft 

50  which  ordinarily  receives  the  cylindrical  rec- 
ord. The  other  operative  parts  of  the  ma- 

chine are  not  shown,  as  they  bear  no  immedi- 
ate relation  to  my  present  invention.  In 

this  figure  one  of  my  newly-invented  record- 
55  supporting  cylinders  is  also  shown  in  posi- 

tion to  be  slipped  upon  the  said  shaft.     Fig. 

65 

70 

75 

2  is  a  relatively  enlarged  side  view  of  a  man- 
drel embodying  the  essential  features  of  my 

present  invention,  and  Fig.  3  is  a  longitudi- 
nal central  sectional  view  of  said  mandrel,  60 

showing  also  a  "record"  mounted  thereon, 
as  well  as  a  portion  of  the  shaft  above  re- 

ferred to.  Fig.  4  is  a  transverse  sectional 
view  of  said  shaft  at  the  point  where  it  is  in- 

tersected by  a  certain  friction-plug  g.  Fig.  5 
is  a  transverse  sectional  view  of  the  mandrel, 
taken  on  the  line  5  5  of  Fig.  2. 

Referring  to  the  drawings,  the  letter  a  in- 
dicates a  phonograph-case,  and  b  the  record- 

supporting  shaft  revolubly  mounted  in  suit- 
able journal -bearings  on  said  case  and  in 

such  manner  that  an  extended  overhanging 
end  portion  of  the  shaft  is  provided,  as  shown. 

Ordinarily  a  slightly  conical  cylindrical  man- 
drel of  proper  size  to  receive  a  record  is  fix- 
edly secured  upon  or  formed  as  a  part  of  the 

extended  end  portion  of  shaft  b;  but  in  my 

present  invention  I  provide  a  readily-remov- 
able mandrel  c,  that  is  adjustably  mounted 

upon  a  tubular  core  d,  one  of  whose  ends  is  80 

extended,  as  at  d' ,  and  is  preferably  formed 
with  an  operating  head  or  handle  d2.  The 
mandrel  c  is  adapted  to  slide  freely  upon  the 

core  d,  but  is  held  against  accidental  or  un- 
intentional displacement  by  a  frictionally-  85 

acting  stud  e,  mounted  in  the  mandrel  c,  and 
is  held,  as  here  shown,  in  contact  with  the 

perimeter  of  the  core  d  by  a  spiral  spring  e' . 
The  shaft  b  has  fixed  therein  a  stud/,  that 

serves  as  a  stop  to  position  the  core  d  on  said  90 
shaft,  and  I  also  provide  in  said  shaft  a 

spring-pressed  friction-stud  g,  that  serves  to 
prevent  the  accidental  displacement  of  the 
core  on  the  shaft  when  the  parts  are  assem- 

bled for  use. 

When  it  is  desired  to  utilize  my  described 
invention,  a  record  is  slipped  tightly  upon 

the  mandrel  c,  as  seen  in  Fig.  3  of  the  an- 
nexed drawings.  The  tubular  core  d  is  then 

slipped  upon  the  shaft  b  until  it  abuts  and  is 
stopped  by  the  stud  /.  The  mandrel  c  may 
then  be  slid  lengthwise  upon  said  core  until 
the  record  is  so  positioned  with  respect  to  the 
reproducer  that  the  stylus  of  the  latter  will 
engage  the  record  at  the  desired  point.  Thus 
it  will  be  seen  that  by  suitably  adjusting  the 
mandrel  the  machine  will  commence  to  speak 
at  the  beginning  of  a  piece  or  at  any  desired 
point  in  said  piece,  and  when  the  reproducer 
is  again  moved  back  to  its  starting  position 
(to  repeat)  it  will  always  engage  the  record 
at  the  same  point 
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Having    thus   described    m\     invention,    I 

claim — 
1.  A  holder  for  talking-machine  records, 

comprising  a  cylindrical  non-tapered  mandrel, 
5  a  tubular  cylindrical  non-tapered  core  upon 

u  liicli  said  mandrel  is  readih  adjustable, 
and  extended  and  having  one  end  closed  and 

formed  with  an  integral  operating -handle, 
and  a  shaft   having  one  end  received  in  said 

io  tubular  part,  said  mandrel  and  tubular  part 

being  capable  of  dual  adjust  men!  for  t  he  pur- 
poses stated. 

2.  A  holder  for  talking-machine  records, 
consisting  of  a  cylindrical  non-tapered  man- 

15  drel,  and  an  internal,  tubular,  support  there- 
for; said  support  being  adjustable  on  its  shaft 

and  mandrel  being  adjustable,  longitudinally, 
relatively  to  said  support,  said  tubular  sup- 

port being  extended  to  provide  a  handle  sub- 
20  stantially  as  specified. 

3.  In  combination  with  the  record -bear- 

ing shaft  of  a  talking-machine,  a  cylindrical 
non-tapered  record-holder,  and  a  tubular 
non-tapered  support  interposed  between  the 

25  said  holder  and  shaft,  said  interposed   sup- 

port having  extended  integral  operating- 
handle  and  being  longitudinally  adjustable 

relatively  to  both  the  holder  and  shaft. 
4.  In  a  device  of  the  character  stated,  a 

shaft  having  a  stop-stud  and  a  spring-actu-  30 
ated  frict ion-stud, a  cylindrical  mandrel, and 
a  tubular  internal  adjustable  support  for  said 
mandrel,  said  support  and  mandrel  being  in- 

dependently adjustable. 
o.  Id  a  device  of  the  character  stated,  a  35 

shaft  having  a  stop-stud  and  a  spring-actu- 
ated friction-stud,  a  cylindrical  mandrel,  and 

a  tubular  internal  adjustable  support  for  said 

mandrel,  said  support  and  mandrel  being  in- 
dependently adjustable  and  a  spring-actu-  40 

ated  friction-stud  in  the  mandrel  to  engage 
the  perimeter  of  said  tubular  support. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

WILLIAM  H.  GATES. 

Witnesses : 
Frank  II.  Allen, 
May  F.  Ritchie. 
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UNITED  STATES  PATENT  OFFICE. 
ACHILLE   MAITRE,    OF  DELEMONT,    SWITZERLAND. 

SOUND-REPRODUCING  DISK  FOR  GRAMOPHONES. 

No.  825,065. Specification  of  Letters  Patent. 

Application  filed  April  18, 1905.    Serial  Mo.  256,219. 

Patented  July  3,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Achille  Maitre,  a 

citizen  of  the  Swiss  Republic,  and  a  resident 
of  Delemont,  Jura  Bernois,  Switzerland,  have 

5  invented  certain  new  and  useful  Improve- 
ments in  the  Sound-Reproducing  Disks  for 

Gramophones,  of  which  the  following  is  a 
true,  full,  and  complete  specification. 

The  distinguishing  feature  of  this  inven- 
io  tion  consists  in  that  the  sound-reproducing 

disk  has  each  of  its  two  faces  constructed  as  a 

spirally-grooved  working  surface  in  the  form 
of  a  truncated  cone. 

A  first  object  which  is  attained  by  this 

1 5  special  formation  of  the  disk-faces  is  to  enable 
the  disk  to  be  used  on  each  of  its  two  faces, 

with  the  effect  of  enabling  the  receiving-stylus 
to  follow  more  easily  the  spiral  grooves,  owing 
to  the  inclination  of  the  grooved  parts,  and  at 

20  the  same  time  to  diminish  the  friction  thereof, 
because  the  declivity  or  inclination  of  the 
grooved  working  faces  of  the  disk  aids  some- 
what  in  the  motion  of  the  receiving-stylus. 

Another  great  advantage  of  this  double- 
25  cone  disk  consists  in  that  the  latter  has  in 

its  middle  portion  relatively  great  thickness, 
so  that  it  is  very  solid  and  resists  well  break- 

ing and  bending  strains,  during  its  manipula- 
tion or  under  other  influences. 

30  In  the  accompanying  drawings,  Figure  1 
represents  by  way  of  example  the  preferred 
form  of  the  improved  disk  in  plan  view,  and 
Fig.  2  is  an  elevation  of  the  same  viewed 
edgewise. 

In  the  construction  shown  the  disk  is  pro-  35 
vided  upon  both  faces  with  .spiral  grooves 
for  the  purpose  of  reproducing  two  airs,  these 
faces  being  inclined  to  form  each  a  working 
surface  in  the  form  of  a  truncated  cone.  This 

inclination  of  both  the  disk-faces  is  arranged  40 
in  such  a  manner  that  the  thickness  of  the 

disk  in  its  grooved  part  diminishes  gradually 
from  the  point  a  to  the  periphery  h,  whereby 

the  disk  possesses  in  its  middle  portion  a  rela- 
tively great  thickness.     For  both  working  45 

faces  of  the  disk  the  reproducing-stylus  will 
travel  from  the  inner  end  of  the  spiral  to  its 
outer  end. 

The  disk  of  my  invention  is  intended  to  be 
mounted  upon  a  stationary  shaft  which  can  50 

only  perform  rotary  motion  around  its  geo- metric axis. 

What  I  claim  is — 
An  improved  sound-reproducing  disk  for 

gramophones,  having  each  of  its  two  faces  55 
constructed  as  a  spirally-grooved  working 
surface  in  the  form  of  a  truncated  cone,  the 

thickest  portion  of  the  disk  being  at  the  cen- 
ter and  the  thickness  diminishing  toward  the 

periphery,  so  as  to  provide  a  maximum  60 
strength  and  stiffness. 

In  witness  whereof  I  have  hereunto  signed 
my  name,  this  4th  day  of  April,  1905.  in  the 
presence  of  two  subscribing  witnesses. 

ACHILLE  MAlTRE. 
Witnesses : 

Geo.  Griffgrd, 
Amand  Bratin. 
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No.  825,119. Specification  of  Letters  Patent. 

Application  filed  March  14, 1905.    Serial  No.  250,108. 

Patented  July  3,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Alex  Fischer,  a  sub- 

ject of  the  King  of  England,  residing  at  18 
Hazlitt  road,  Kensington,  London,  England, 
have  invented  certain  new  and  useful  Im- 

provements in  or  Relating  to  Sound-Boxes  of 
Phonographs ;  and  I  do  hereby  declare  the  fol- 

lowing to  be  a  full,  clear,  and  exact  descrip- 
tion of  the  invention,  such  as  will  enable 

others  skilled  in  the  art  to  which  it  apper- 
tains to  make  and  use  the  same. 

This  invention  relates  to  improvements  in 
the  sound-boxes  of  phonographs — that  is, 
instruments  by  which  the  mechanical  effect 
of  vibrations  of  sound  can  be  recorded  on  a 
suitable  moving  surface,  such  as  a  cylinder  or 
disk,  and  reproduced  from  such  surface. 

The  invention  has  for  its  object  the  reduc- 
tion of  the  over  and  false  vibration  of  the  dia- 

20  phragm  of  the  reproducing  and  recording 
sound-boxes.  To  this  end  I  divide  the  diam- 

eter of  the  diaphragm  into  about  thirds  by 
placing  on  each  of  the  two  points  of  division 
a  dome  or  bearing-piece.     The  two  domes  or 

25  bearing-pieces  carry  and  are  directly  connect- 
ed to  a  common  stylus-bar  carrying  (prefer- 

ably at  is  middle)  the  stylus.  The  domes  or 
bearing-pieces  and  the  common  stylus-bar 
carried  by  them  lie  in  a  direct  line  with  the 

30  longitudinal  axis  of  the  sound-box  connection 
or  sound-exit  tube.  In  the  case  of  disk-ma- 

chines or  gramophones  I  connect  the  bridge 
to  the  diaphragm  of  the  sound-box  at  two 
points  (the  points  of  division  dividing  the  di- 

35  ameter  or  axis  into  about  thirds)  over  one  an- 
other in  a  line  with  the  stylus-bar.  The  con- 

necting-pieces may  go  through  the  diaphragm 
in  the  usual  way,  the  stylus  being  at  the  lower 
end  of  the  stylus  -  bar.     By  preference  two 

40  sound-collecting  holes  are  employed,  situated 
under  the  division-points  of  the  diaphragm 
and  leading  into  the  sound-exit  tube  for  either 
cylinder  or  disk  machines.  I  have  also  ap- 

plied this  arrangement  with  success  to  two 
45  independent  sound-boxes  which  are  placed 

in  front  of  one  another  across  the  record  for 

cylinder-machines  and  on  the  top  of  one  an- 
other for  disk-machines .  These  independent 

sound-boxes  are  directly  connected  together 
50  through  a  common  stylus-bar  and  a  common 

exit-tube  and  have  one  common  reproducing- 
stylus. 

In  order  that  my  invention  may  be  better 
understood,  I  will  proceed  to  describe  the 

70 
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same  with  reference  to  the  drawings  accom-  55 
panying  this  specification,  in  which — 

Figure  1  shows  perspective  view  of  sound- 
box. Fig.  2  shows  elevation  of  same.  Fig. 

3  shows  perspective  view  of  sound-box  for 
that  description  of  phonograph  known  as  the  60 
' '  gramophone. ' '  Figs.  4  and  6  show  a  method 
of  applying  my  invention  to  two  independent 
sound-boxes.  Fig.  5  shows  a  detail  herein- after referred  to. 

The  same  letters  of  reference  are  employed  65 
to  denote  the  same  parts  in  all  the  views. 

a  shows  ordinary  sound-box  provided  with 
diaphragm  l,  upon  which  are  mounted  two 
domes  c  d  as  bearing  -  pieces,  carrying  a 
bridge  e,  made  of  metal  or  other  suitable  ma- 

terial. In  the  middle  of  this  bridge  is  fixed 
the  stylus  /,  which  may  be  an  ordinary  stylus. 
I  find  in  practice  that  the  best  position  for 
the  domes  c  d  is  about  one-third  of  the  diame- 

ter from  the  edges  of  the  sound-box. 
The  bridge  and  domes  are  shown  detached 

in  elevation  at  Fig.  5.  These  domes  may  be 

round  oblong  elliptical  "spiders"  or  of  any other  suitable  form. 

With  reference  to  Fig.  4  it  will  be  seen  that  80 
I  provide  two  sound-boxes  each  of  which 
communicates  with  the  tube  g,  and  these 
sound-boxes  are  each  provided  with  the 
domes  and  bridge,  as  in  the  case  of  a  single 
sound-box.  The  two  bridges  are  connected  85 
toward  their  middles  by  means  of  a  second- 

ary bridge  h,  carrying  at  its  middle  a  repro- 
ducing or  recording  stylus. 

With  reference  to  the  application  of  my  in- 
vention to  disk  machines  or  gramophones  90 

it  will  be  seen  at  Fig.  3  that  I  apply  my 
bridge  and  domes  in  a  similar  manner  to  that 
already  described,  and  I  preferably  connect 
to  the  middle  of  the  bridge  e  the  bar  i,  which 
bar  carries  on  its  lower  end  the  needle  or  95 

stylus. 
Although  I  have  shown  the  bridge  e  mount- 
ed on  domes,  I  do  not  wish  to  limit  myself  to 

this  particular  method,  as  it  may  be  found 
advantageous  to  attach  the  stylus  bar  or  100 
bridge  direct  onto  the  diaphragm  by  a  flange 
or  otherwise.  In  the  case  of  disk  machines  I 

may  employ  connections,  screws,  or  the  like 
which  pass  through  the  diaphragm  in  the  or- 

dinary way  to  attach  the  bridge  thereto,  or  105 
the  bridge  may  be  otherwise  suitably  con- 

nected to  the  diaghragm  at  two  points. 

It  may  be  advantageous  to  make  the  sound- 
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box  and  diaphragm  of  an  oblong,  ellipl  leal,  or 
other  suitable  Form  instead  of  round,  as 
show  n  in  t  he  draw  ings. 

It  will  be  observed  thai  the  bridge  or  com- 
5  moD  Btylus-bar  lies  in  a  dired  line  with  the 

longitudinal  axis  of  the  sound-box  connec- 
tion or  sound-exit  tube  in  the  case  of  a  cylin- 

der-machine or  along  the  stylus- bar  in  the 
case  of  a  sound-bos  for  a  disk  machine'. 

io  It  is  obvious  that  the  same  principle  may 
he  applied  to  recorders  by  substituting  for  the 
reproducing-stylus  a  cutting-stylus. 
By  making  sound  -  boxes  as  herein  de- 

scribed  reproduction  is  found  to  be  much 
15  clearer  than  when  the  stylus  is  simply  fixed 

onto  the  center  of  the  diaphragm. 
Whal  L  claim,  and  desire  to  secure  by  Let- 

ters Patent  of  the  United  States  of  America, 

is — 20  1.  A  sound-box  comprising  the  box  proper 
and  a  diaphragm  with  a  sound-tube  arranged 
parallel  to  the  plane  of  the  diaphragm,  a 
bridge  connected  to  said  diaphragm  at  two  or 
more  points  in  line  with  said  tube,  and  a  sty- 

25  his  carried  by  said  bridge,  substantially  as 
described. 

2.  A    sound-box,    comprising    the    box 

proper,  of  elliptical  or  oblong  shape,  and  a 

diaphragm  with  a  sound-tube  arranged  par- 
allel to  the  plane  of  the  diaphragm,  and  a  30 

bridge  connected  at  two  or  more  points  to 
said  box  in  the  direction  of  the  axis  of  the 

sound-tube,  substantially  as  described. 
:;.  A  sound-box,  comprising  a  box  pro- 

vided with  a  sound-tube,  a  diaphragm,  domes  35 
attached  to  said  diaphragm,  abridge  connect- 

ing said  domes,  and  a  stylus  centrally  mount- 
ed on  said  bridge,  said  bridge,  domes  and 

stylus  being  mounted  on  a  line  parallel  to  the 
sound-tube,  substantially  as  described.  40 

4.  A  double  sound-box,  comprising  two 
separate  boxes  placed  side  by  side  with  a 
sound-tube  running  longitudinally  thereof, 
each  box  being  provided  with  a  diaphragm, 
domes  secured  to  said  diaphragm,  a  bridge  45 
connecting  said  domes,  and  a  bridge  carrying 
a  stylus  connected  to  said  first-named  bridges, 
substantially  as  described. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

ALEX  FISCHER. 
Witnesses : 

A.  E.  Vidal, 
H.  D.  Jameson. 
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No.  825,725. Specification  of  Letters  Patent. 

Application  filed  August  8, 1904.    Serial  No.  220,007. 

Patented  July  10, 1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Gustav  Hensch,  a 

subject  of  the  King  of  Prussia,  German  Em- 
peror, residing  at  Leipsic,  Saxony,  Germany, 

have  invented  new  and  useful  Improvements 
in  Phonographs,  Gramophones,  and  Like  In- 

struments, of  which  the  following  is  a  de- 
scription. 

The  present  invention  relates  to  phono- 
graphs and  similar  instruments;  and  its  ob- 

ject is  to  locate  the  trumpet  of  these  instru- 
ments so  that  it  shall  be  out  of  the  way  and 

less  subject  to  damage  and  to  injury  of  the 
other  parts  of  the  instrument  by  being  run 
against  or  unintentionally  struck,  as  often 
happens  when  the  trumpet  is  arranged  in  the 
exposed  position  common  to  most  appara- 

tuses of  the  class  hitherto  known. 

The  invention  also  comprises  the  connec- 
20  tion  of  the  diaphragm-arm  to  the  end  of  the 

trumpet,  so  as  to  allow  of  the  free  movement 
of  the  latter  when  the  trumpet  is  stationary. 

In  order  to  render  the  present  specification 
easily  intelligible,  reference  is  had  to  the  ac- 

companying drawings,  in  which  similar  let- 
ters of  reference  denote  similar  parts  through- 
out both  the  views. 

Figure  1  is  a  side  elevation,  partly  in  sec- 
tion; and  Fig.  2,  a  plan  of  the  device. 

The  phonograph  or  talking-machine  com- 
prises a  motor-casing  a  with  record-support  s 

thereon.  Below  the  motor-casing  there  is  a 
lower  casing  h,  permanently  attached  there- 

to and  forming  a  support  for  said  motor-cas- 
ing, which  rests  upon  same.  A  trumpet  or 

horn  c  is  connected  to  a  sound-conveyer  e, 
carrying  a  reproducer,  which  is  adapted  to 
move  across  the  record-support.  The  horn 
c  is  turned  downwardly  and  around  and  is 

40  supported  within  the  said  lower  or  horn  cas- 
ing and  has  its  flared  end  located  in  the  open 

end  of  same.  In  order  to  reduce  the  height 

of  the  housing  or  lower  casing  ~h  of  the  horn, the  larger  portion  of  said  horn  or  trumpet 
passes  horizontally  through  the  said  casing. 
The  small  and  upper  part  of  the  horn  c  sup- 

ports a  ring  g,  and  upon  this  ring  is  mounted 
an  elbow  r,  the  outer  end  of  which  is  flared  to 
form  a  socket  d  to  receive  the  ball  formed  on 

the  contiguous  end  of  the  diaphragm -arm 
or  sound-conveyer  e.  The  ball-shaped  end 
of  the  sound-conveyer  e  has  at  each  side  an 
arm/,  pivotally  attached  at  the  center  of  the 
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ball  and  having  its  free  end  pivoted  to  the 
ring  g,  which  encircles  the  end  of  the  horn  55 
below  the  flared  top  end  of  same.     Thus  a 
ball-and-socket  connection  is  provided  which 
permits  of  a  vertical  movement  of  the  sound- 
conveyer  e.     The  horizontal  swinging  move- 

ment of  the  sound-conveyer  e  is  effected  by  60 
rotating  said  conveyer  about  the  axis  of  the 
upper  end  of  the  horn  c  by  means  of  said  arm 
/  and  ring  g.     In  the  described  manner  a 
movable  connection  is  provided  between  the 
sound-conveyer  e  and  the  horn  c  which  per-  65 
mits  of  a  vertical  and  horizontal  movement  of 

the  said  conveyer,  while  the  horn  itself  re- mains stationary. 

The  above-described  arrangement  and  lo- 
cation of  the  trumpet  enables  the  employ-  70 

ment  of  much  larger  trumpets  than  have 
hitherto  been  employed,  so  that  the  tone  of 
the  instrument  may  be  improved  without  re- 

quiring any  more  room  for  the  former,  as 
would  be  the  case  if  the  trumpet  were  located  75 
above  or  at  the  side  of  the  casing.     The  loca- 

tion of  the  trumpet  within  the  casing  renders 
the  instrument  less   liable   to   injury,    and 
therefore  few  or  no  repairs  are  required,which 
makes  the  instrument  less  expensive  during  So 
continued  use.     The  complete  apparatus  oc- 

cupies but  little  room  when  not  in  use  and 
during  transportation  or  storage. 

Having  thus  described  my  invention,   I 
claim  as  new  and  desire  to  secure  by  Letters  85 

Patent — 1 .  A  talking-machine  comprising  a  motor- 
casing,  a  record-support  thereon,  a  lower  cas- 

ing upon  which  said  motor-casing  rests,  a 
sound-conveyer  carrying  a  reproducer  ar- 

ranged to  move  across  the  record-support,  a 
horn  mounted  within  the  lower  casing  and 

supporting  said  sound-conveyer  and  a  mov- 
able connection  between  said  sound-con- 
veyer and  horn  to  permit  vertical  and  hori- 
zontal movements  of  said  sound-conveyer. 

2.  A  talking-machine  comprising  a  motor- 
casing,  a  record-support  thereon,  a  lower  cas- 

ing upon  which  said  motor-casing  rests,  a 
sound-conveyer  carrying  a  reproducer  ar- 

ranged to  move  across  the  record-support 
and  having  a  ball-shaped  end  provided  at 
each  side  with  a  downward  arm  pivotally 
attached  at  the  center  of  said  ball,  a  horn 
mounted  within  the  lower  casing,  a  ring  sup-  105 
ported  by  the  upper  part  of  the  horn,  an  el- 90 

95 
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bow  mounted  upon  the  ring  and  having  an 
outer  flared  end  to  form  a  socket  to  receive 
the  ball  formed  at  the  end  of  the  sound-con- 

veyer whereby  a  movable  connection  is 
formed  between  said  sound  -  conveyer  and 
horn  which  permits  of  vertical  and  horizontal 
movements  of  said  conveyer. 

In  witness  whereof  I  have  hereunto  set  my 
hand  in  presence  of  two  witnesses. 

GUSTAV  IIENSCH. 

Witnesses : 
Moritz  Spreer, 
kudolph  fricke. 

• 
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Ho.  825,738. Specification  of  Letters  Patent.  Patented  July  10,  1906. 

Application  filed  October  14, 1905,    Serial  Mo,  282,704. 

To  all  ~>vhom  it  may  concern: 
Be  it  known  that  I,  Piotr  Lebiedzinski,  a 

subject  of  the  Emperor  of  Russia,  residing 
at  Warsaw,  Russian  Poland,  in  the  Empire 

5  of  Russia,  have  invented  a  new  and  useful 

Sound-Box  for  Phonographs,  Telephones, 
and  the  Like,  of  which  the  following  is  a 
specification. 

The  capacity  of  a  diaphragm  for  recording 
io  or  reproducing  sounds  of  a  varying  pitch  in 

the  proper  strength  and  tone  color  chiefly 
depends  upon  its  pitch  or  tone,  and  each 
pitch  or  tone  of  the  diaphragm  comprises 
only  a  certain  progression  of  notes  which  may 

15  be  recorded  or  reproduced  approximately 
correctly.  A  lowly-keyed  diaphragm  will 
always  reproduce  the  low  notes  in  a  louder 
and  more  natural  manner  than  the  high 
notes,  which  in  a  so-keyed  diaphragm  are 

20  feeble  and  have  an  unnatural  color,  while,  on 

the  contrary ,  a  highly-tuned  diaphragm  will 
reproduce  the  high  notes  in  a  louder  fashion 
and  in  a  more  correct  tonality  than  the  low 

notes,  which  in  a  so-keyed  diaphragm  are 
25  weaker  and  unnatural.  In  short,  each  dia- 

phragm in  accordance  with  its  pitch  will 
vary  that  proportion  between  the  overtones 
and  the  fundamental  which  determines  the 

color  of  the  notes,  so  that  also  the  true  re- 
30  production  and  strength  of  the  tones  will  be 

more  or  less  influenced. 

In  order  to  satisfy  as  much  as  possible  all 
the  requirements,  the  diaphragms  used  in 
phonographs,  gramophones,  telephones,  &c, 

35  are  usually  tuned  to  a  mean  succession  of 
sounds,  although  the  above-mentioned  de- 

fects will  remain  unaltered  at  both  ends  of 
the  scale.  Thus,  for  example,  the  notes  of 

the  violin  when  reproduced  will  always  re- 
40  semble  those  of  the  flute  or  the  whistles  and 

the  notes  of  a  trumpet  or  the  piano-bass 
notes  will  resemble  cries,  they  being  without 

depth  and  strength,  while  only  the  inter- 
mediate notes  between  certain  limits,   the 

45  pitch  of  which  is  in  accordance  with  that  of 

the  diaphragm,  will  be  reproduced  compara- 
tively truly  and  in  the  correct  strength. 

The  same  is  true  of  the  recording-diaphragms 
which   are  not  uniformly   sensitive  for   all 

50  notes,  and  therefore  will  record  the  several 
sounds  only  in  correspondence  with  its  pitch 
and  not  always  in  a  manner  true  to  nature. 
Now  that  the  musical  scale  comprises  at 
least  seven  octaves,  (certain  overtones  of  the 

55  several  notes  remaining  still  without  these 
limits,)  but  the  capacity  of  the  diaphragm 
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comprises  only  about  two  octaves,  it  follows 
that  the  diaphragm  will  have  to  satisfy  other 
conditions  in  order  to  be  able  to  correctly 
reproduce  or  record  every  sound  or  note 
possible.  First  of  all,  the  diaphragm  re- 

quires to  have  a  pitch  that  may  vary  within 
very  wide  limits,  and,  secondly,  the  dia- 

phragm requires  to  be  combined  with  devices 
by  means  of  which  its  pitch  may  be  varied,  65 
not  only  when  at  rest,  but  also  when  work- 

ing— :that  is,  during  the  recording  or  repro- 
ducing operation.  In  other  words,  the  dia- 

phragm requires  to  be  capable  of  accommo- 
dation in  a  similar  manner  as  the  eye  or  the 

ear. 
The  object  of  this  invention  is  to  provide  a 

diaphragm  which  will  record  or  reproduce 
accurately  and  distinctly  tones  of  widely- 
varying  pitch  and  be  adaptable  during  oper- 

ation to  a  tuning  adjustment.  To  this  end 
the  diaphragm  comprises  a  central  portion 
composed  of  a  hard  material  and  an  outer 
portion  of  an  extremely-flexible  fibrous  ma- 

terial adapted  to  stretch  radially  to  change  80 
the  tension  of  the  diaphragm. 

I  will  now  proceed  to  describe  my  inven- 
tion with  reference  to  the  accompanying 

drawings,  in  which — 
Figure  1  is  a  longitudinal  central  section  85 

through  a  sound-box.  Fig.  2  is  a  cross-sec- 
tion through  the  line  y  z  in  Figs.  1  and  3. 

Fig.  3  is  a  section  similar  to  Fig.  1,  in  which 
the  diaphragm  is  modified.  Fig.  4  shows 
diagrammatically  the  arrangement  of  two 
different  diaphragms  with  a  common  stylus- 
lever,  and  Fig.  5  shows  diagrammatically 
the  arrangement  of  two  different  diaphragms 

with  a  common  stylus-carrier. 
Similar  letters  of  reference  refer  to  similar 

parts  throughout  the  several  views. 
In  Fig.  1,  A  denotes  a  diaphragm  clamped 

at  its  periphery  between  the  border  or  outer 
rib  b  of  a  sound-box  B  and  a  ring  C,  which 
latter  is  secured  on  the  box  B  by  means  of 
screws  (not  shown)  or  the  like.  The  dia- 

phragm A  may  be  placed  in  direct  contact 
with  the  parts  B  and  C  or  between  annular 
washers  of  india-rubber,  cork,  or  the  like  on 
the  border  of  the  box  B  and  oil  the  ring  C,  so 
as  to  enable  the  diaphragm  A  to  move  be- 

tween elastic  bodies.  The  clamping-ring  C  is 
provided  with  an  internal  screw-thread,  into 
which  the  external  thread  of  a  clamping  ring  or 
bezel  E  engages.  The  latter  is  arranged  to 
press  on  the  diaphragm  A,  either  direct  or  by 
means  of  an  annular  insertion,  so  as  to  more  or 
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le*s  stretch  the  diaphragm  in  all  radial  direc- 
tions, whereby  the  pitch  of  the  diaphragm  is 

adjusted.  The  annular  insertion  when  used  is 
best  made  hollow,  as  Sin  Fig.  L, which  inser- 

j  tion  is  embedded  in  an  annular  groove  E' of  the 
clamping-ring  Kami  hears  on  the  diaphragm 
A.  The  easily  of  the  elastic  tube  S  may  he 
filled  with  compressed  air  or  with  a  liquid,  so 
that  a  pressure  may  he  thereby  produced  for 

10  acting  upon  t  he  diaphragm  A.  Where  so  pre- 
ferred, the  endless  elastic  tube  S  may  be  con- 
nected with  a  suitable  device  without  the 

sound-box  by  means  of  a  hose  or  tube,  so 
that  by  actuating  the  device  the  elastic  tube 

15  S,  filled  with  air  or  a  liquid,  may  be  inflated  to 

i in- lease  its  pressure  upon  the  diaphragm  A. 
Beneath  the  diaphragm  A  an  air-space  is 
formed  by  a  concentric  stretching-ring  D,  on 
which  the  former  rests.     According  to  the 

20  material  from  which  the  diaphragm  is  made 
this  ring  D  may  be  elastic  or  inelastic.     In 
the  latter  case  the  ring  D  may  be  made  in  one 
oiece  with  the  box  B.     In  the  annular  space 

, beneath  the  diaphragm  A  and  between  the 

25  border  b  of  the  box  B  and  the  ring  D  an  elas- 
tic ring  F  is  disposed,  which  serves  for  rais- 
ing the  diaphragm  toward  the  clamping-ring 

E  when  the  latter  is  unscrewed.  The  ring  E 

may  be  turned  direct  with  one's  fingers  or  by 
30  means  of  an  arm  M,  made  in  one  piece  with 

the  ring  E.  This  lever  M  may  be  turned 

by  one's  fingers  or  it  may  be  actuated  by 
means  of  a  suitable  mechanism  or  a  pneu- 

matic, hydraulic,  or  electromagnetic  device 
35  in  order  to  adjust  the  diaphragm  A  without 

any  shocks. 
In  case  the  clamping-ring  E  is  made  to 

bear  direct  on  the  diaphragm  it  may  be  pro- 
vided with  a  sharp  circular  edge,  which  acts 

40  upon  the  diaphragm  A  in  a  circle  between 
the  stretching-ring  D  and  the  border  of  the 
box  B  for  stretching  the  diaphragm.  Thus 

the  latter  can  be  tuned  at  pleasure  and  dur- 
ing the  working.     The  endless  elastic  tube  S, 

45  filled  with  compressed  air  or  a  liquid,  can  be 
made  to  bear  upon  the  diaphragm  A  to 
stretch  it  by  merely  turning  the  ring  E  or  its 

arm  M  through  a  corresponding  angle.  In- 
stead of  adjusting  the  clamping-ring  E  the 

device  mentioned  above,  which  is  connected 
with  the  endless  elastic  tube  S  by  means  of  a 

hose  or  the  like,  may  be  actuated  for  inflating 
the  tube  S.  The  elastic  tube  S  will  be  found 

to  be  specially  useful  for  adjusting  the  dia- 
phragm during  its  work. 

The  stylus-lever  G  is  fastened  with  its  one 
end  on  the  diaphragm  A  in  the  center  of  the 
latter,  as  usual.  It  is  to  be  noted  that  at  its 

fulcrum  the  stylus-lever  G  requires  to  be  con- 
nected with  the  sound-box  in  a  safe  manner, 

and  at  the  same  time  it  must  be  possible  to 
strain  at  will  the  stylus-lever  G  and  there- 

with also  the  diaphragm  A.  This  is  effected 
in  the  following  manner:   Near  its  other  end 

65  the  stylus-lever  G  is  rigidly  connected  with  a 
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slotted  plate  II  at  right  angles  to  it.  This 
slotted  plate  II  has  the  shape  shown  at  Fig.  2, 
and  its  two  external  edges  .]  and  K  and  its 
internal  edge  L  in  the  slot  are  in  the  same 

Straight    line  and   are  oppositely-beveled   oil'   7c to  form  sharp  edges.  The  box  B  is  provided 

with  a  recessed  projection  B',  (see  Fig.  2,) 
into  the  recess  of  which  the  projecting  part 

of  the  plate  II  engages.  A  hook  T  (shown  in 
dotted  lines)  engages  in  the  slot  of  the  plate  75 
1 1  and  is  secured  by  means  of  a  nut  X,  where- 

by the  two  external  sharp  edges  J  and  K  of 
the  plates  II  are  pressed  on  the  correspond- 

ing faces  O  ()  of  the  projection  B',  which 
faces  are  in  the  plane  of  the  diaphragm  A.  8c 

Thus  the  stylus-lever  G  is  pivotallv  connect- 
ed with  the  box  B,  while  being  at  full  liberty 

to  rock.  It  is  possible  to  adjust  the  pressure 
of  the  hook  T  upon  the  sharp  edge  L  by 

means  of  the  nut  N  without  producing  am*  85 
strain  in  the  stylus-lever  G.  A  leaf-spring 
Q  passes  through  the  plate  H  and  is  therein 
secured  parallel  to  the  stylus-lever  G.  Two 
adjusting-screws  R  R  are  disposed  in  the  pro- 

jection B'  on  both  sides  of  the  fulcrum  of  the  90 
stylus-lever  G  and  are  arranged  to  more  or 
less  bend  the  two  ends  of  this  leaf-spring  Q. 
It  will  be  obvious  that  on  unscrewing,  say, 

the  left  adjusting-screw  R  in  Fig.  1  to  re- 
lease the  left  part  of  the  spring  Q  and  on  95 

screwing  so  much  the  right  adjusting-screw 
R  that  its  point  more  or  less  bends  the  right 

part  of  the  spring  Q  the  stylus -lever  G,  and 
therewith  also  the  diaphragm  A,  will  be 
pressed  upward,  which  means  that  the  latter  100 
will  be  in  proportion  strained  in  all  radial 
directions.  On  screwing  the  left  adjusting- 
screw  R  so  much  that  its  point  either  touches 
or  bends  a  little  the  left  arm  of  the  leaf-spring 
Q  the  strain  in  the  diaphragm  will  be  of  course  1 05 
altered.  In  a  similar  manner  the  stylus- 
lever  G,  with  the  diaphragm  A  in  Fig.  1,  will 

be  pressed  downward  if  the  left  adjusting- 
screw  R  bends  the  left  part  of  the  spring  Q, 

while  the  right  adjusting-screw  R  is  removed  1 1  o 
from  the  right  part  of  the  spring  Q.  In  this 
case  the  diaphragm  A  will  be  also  strained, 
and  its  strain  may  be  altered  by  screwing  the 

right  adjusting-screw  R  so  much  that  its  point 
either  touches  or  bends  a  little  the  right  arm  115 
of  the  spring  Q.  It  is  further  evident  that 
the  strain  of  the  diaphragm  A  may  in  either 
case  be  varied  by  more  or  less  pressing  the 

ring  E  alone  or  with  the  elastic  tube  S  rilled 
with  .compressed  air  or  a  liquid  on  the  periph-  1 2c 
e^  of  the  diaphragm  A  without  the  ring  D 
or  by  unscrewing  the  ring  E.  It  is,  moreover, 
evident  that  the  strain  of  the  diaphragm  A 

in  case  it  is  pressed  downward  by  the'  stylus- 
lever  G  will  be  different  from  that  produced  125 
if  the  diaphragm  A  is  pressed  upward,  since 

in  the  former  case  the  ring  D  bears  from  be- 
\o\v  upon  the  diaphragm  A,  while  in  the  latter 
case  the  ring  D  releases  the  diaphragm.  In 
this  manner  the  pitch  of  the  diaphragm  A  130 



825,738 

i5 

20 

25 

3° 

40 

55 

6o 

can  be  adjusted  at  will.  Obviously  this  ad- 
justment of  the  diaphragm  A  ma}7  be  effected 

at  any  moment,  either  during  the  rest  or  dur- 
ing the  operation  of  the  diaphragm. 

The  described  pitching  devices  may  be  em- 
ployed for  any  of  the  known  materials  of  the 

diaphragm — that  is  to  say,  mica,  glass,  metal, 
&c.  These  materials  can  be  strained,  how- 

ever, within  rather  narrow  limits  only.  For 
enlarging  the  scale  of  the  diaphragm  it  is 
therefore  preferable  to  manufacture  the  dia- 

phragms in  other  manners.  A  flexible,  ten- 
sible,  and  elastic  material  should  be  used 
which  can  be  strained  by  means  of  the  above- 
mentioned  pitching  devices  in  a  similar  man- 

ner as  a  drum- skin,  so  that  the  diaphragm 
so  produced  may  be  pitched  within  very  wide 
limits.  The  exclusive  employment  of  a  flexi- 

ble, tensible,  and  elastic  material  for  the 
whole  diaphragm  is,  however,  objectionable, 
for  the  reason  that  the  several  parts  of  such  a 
diaphragm  would  make  different  independ- 

ent vibrations,  and  thus  produce  an  injurious 
interference  with  the  sound.  By  the  by,  this 
interference  has  also  been  stated  with 
other  diaphrams  made  of  stiffer  materials, 
such  as  mica,  &c,  more  particularly  in  case 
the  diameter  of  the  diaphragm  exceeds  fifty 
millimeters.  To  obviate  this  defect  and  se- 

cure great  amplitude  of  vibrations  in  the 
same  diaphragm,  the  diaphragm  comprises  a 
central  portion  composed  of  hard  material — 
such  as  metal,  ebonite,  mica,  wood,  &c. — 
and  an  outer  portion  composed  of  extremely- 
flexible  and  radially-stretchable  fibrous  ma- 

terial, such  as  leather,  bladder,  &c. 
As  the  pitching  of  the  diaphragm  is  effected 

simply  by  more  or  less  stretching  the  elastic 
border  or  margin,  while  the  central  stiff  part 
does  not  in  any  way  contribute  to  the  pitch, 
it  is  preferable  and  possible  to  make  the  diam- 

eter of  the  central  stiff  part  as  large  as  possi- 
ble— say  almost  as  large  as  the  internal  diam- 

eter of  the  ring  D — the  more  so  as  the  strength 
of  the  reproduced  sounds  increases  with  the 
diameter  of  the  working  surface. 

After  the  above  explanations  it  will  be 
understood  how  the  sound-box  is  operated, 
as  it  is  only  necessary  to  vary  the  pitch  of  the 
diaphragm  at  the  respective  moments  during 
the  record  or  reproduction  of  a  speech,  song, 
piece  of  music,  or  the  like.  The  pitching  of 
the  diaphragm  A  may  be  effected  either  with- 

out the  stretching-ring  D  or  within  the  same, 
or  on  both  places  at  the  same  time.  In  order 
to  strain  the  diaphragm  A  without  the  said 
ring  D,  the  ring  E  may  be  turned  through  a 
convenient  angle,  when  it  will  act  direct  or 
by  means  of  the  elastic  tube  S,  filled  with 
compressed  air  or  a  liquid,  upon  the  border 
or  margin  of  the  diaphragm,  or  the  above- 
mentioned  device  for  inflating  the  elastic 
tube  S  may  be  actuated.  In  order  to  strain 
the  diaphragm  A  within  the  annular  support 
D  either  of  the  two  adjusting-screws  R  R,  or 
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both  of  them,  may  be  adjusted.  By  so  &d- 
justing  the  diaphragm  A  it  can  be  given  the 
desired  pitch  for  the  speech,  song,  piece  of 
music,  or  the  like  to  be  recorded  or  repro- 

duced. During  the  operation  of  the  phono- 
graph, gramophone,  or  the  like  the  pitch  of 

the  diaphragm  may  be  varied  in  the  manner 
explained  above.  These  various  adjustments 
cooperate  in  rendering  the  diaphragm  ex- 

ceedingly sensitive  in  a  wide  variety  of  pitch. 
For  instance,  a  given  adjustment  in  either  di- 

rection within  the  stretching-ring  D  by  the 
stylus  G  will  have  a  different  effect  under  dif- 

ferent adjustments  loutside  the  stretching- 
ring  D  by  the  infla ting-ring  S. 

In  the  case  of  telephones  or  the  like  of 
course  the  stylus  U  is  dispensed  with,  while 
the  lever  G,  with  the  leaf-spring  Q,  the  hook 
T,  and  the  two  adjusting-screws  R  R,  may  be 
either  employed  or  omitted. 

The  described  sound-box  may  serve  for  re- 
ceiving or  transmitting  sounds  and  presents 

the  following  advantages:  In  sound-repro- 
ducing devices  the  stylus-lever  G  being  se- 

cured with  its  end  on  the  stiff  part  P  (in  Fig. 
3)  of  the  diaphragm  A  will  put  into  vibration  . 
not  the  center  of  this  part  P  alone,  but  the  en- 

tire part  P — that  is,  nearly  the  whole  surface 
of  the  diaphragm  destined  for  the  work — and 
in  the  same  amplitude  as  the  stylus  U,  so  that  95 
a  louder  reproduction  of  the  sound  will  be  the 
consequence.  On  the  other  hand,  not  only 
the  own  tones,  (vibrations  of  the  free  dia- 

phragm,) but  also  the  disagreeable  scraping 
noise  (ringing)  during  the  reproduction  of  100 
sounds,  are  very  strongly  damped  or  dead- 

ened. In  sound-recording  devices  the  ad- 
vantage is  obtained  that  the  diaphragm  will 

receive  and  record  only  the  actual  and  own 
vibrations  of  the  sound  to  be  recorded  with-  105 
out  being  influenced  by  its  own  vibrations. 
In  both  cases  the  chief  advantage  resides  in 
the  fact  that  the  diaphragm  is  rendered  highly 
capable  of  accommodation,  so  that  its  pitch 
may  be  adjusted  during  its  work  not  only  for  no 
any  piece  of  music,  but  also  for  any  musical 
phrase,  for  any  instrument,  any  voice,  &c. 
Thus  a  tone  color  and  a  strength  of  the  notes 
true  to  nature  are  obtained  during  the  re- 

production and  an  increased  sensitiveness  for 
any  sound  during  the  record  is  insured  and 
rendered  possible. 

All  the  advantages  named  of  the  sound- 
box according  to  my  invention  will  be  more 

apparent  when  applying  the  pitching  de- 
vices to  the  known  sound  recorders  and  re- 

producers with  two  or  more  simultaneously- 
working  diaphragms.  In  this  case  it  is  pref- 

erable for  the  correct  record  or  reproduction  of 
the  whole  scale  to  make  the  several  dia- 

phragms different  in  size  and  to  pitch  them 
for  different  successions  of  notes.  As  is  well 
known  the  several  diaphragms  may  be  put 
into  vibrations  either  independently  of  each 
other  by  several  styluses  disposed  hi  the  130 

"5 

120 

I25 



825,738 

i  > 

'5 

25 

45 

55 

same  furrow  bel  ween  two  waves  or  conjointly 
by  ti  common  >t  \  lu>.  In  the  Former  case  the 

several  diaphragms  are  permitted  to  work  in- 
dependentrj  of  each  other,  while  in  the  latter 
rase  the  several  diaphragms  are  connected 
with  the  common  stylus  in  the  Following 
manner  opposite  to  the  usual  way  in  order  to 

procure  all  the  advantages  of  the  above-de- 
scribed sound-box:  Seeing  thai  the  resist- 

ance which  is  to  be  overcome  For  putting 
the  diaphragm  into  vibrations  increases  with 
the  heighl  of  the  pitch,  while  the  amplitude 
decreases  in  the  same  proportion,  it  will 
be  clear  that  it  is  preferable  in  devices  with 

rocking  stylus  -  levers  to  connect  the  sev- 
eral diaphragms  not  with  one  and  the  same 

point  of  the  common  stylus-lever,  hut  with 
different  points  of  the  same,  as  is  diagram- 
mat  ically  shown  at  Fig.  4.  The  distances 

20  between  the  fulcrum  V  of  the  lever  and  the 

joints  \Y  and  W  of  the  two  diaphragms 

A  and  A'  should  be  in  the  inverse  pro- 
portion of  the  resistances  of  the  hitter,  but 

in  proportion  to  their  amplitudes.  In  de- 
vices wit  hout  rocking  stylus-levers — that  is  to 

saj  ,  in  devices  in  which  each  diaphragm  has 
its  own  stylus  in  its  center  and  at  right  angles 

the  centers  of  the  several  diaphragms 
are  according  to  my 

30  nected  with  a 

invention  rigidly 

diagrammatically  shown  at  Fig.  0. 
con- 

1  stylus-carrier,  as  is 
5.      In  this 

figure  the  centers  X  and  X'  of  the  two  dia- 
phragms A  and  A',  respectively,  are  rigidly connected   with  the  two  ends  of  a   common 

35  stylus-carrier  Z,  which  latter  is  placed  parallel 
to  both  diaphragms.  The  stylus  Y  should 
he  so  placed  on  the  carrier  Z  that  its  distance 
from  the  center  X  of  the  one  diaphragm  A 
stands  in  a   proportion  to  its  distance  from 

40  the  center  X'  of  the  other  diaphragm  A', 
which  is  the  reverse  of  the  proportion  be- 

tween the  two  resistances  of  the  two  dia- 

phragms A  and  A',  respectively,  hut  is  the 
same  as  the  proportion  between  their  ampli- 

tude^ Thus  it  is  possible  by  adjusting  the 
said  joints  of  the  diaphragms  or  the  stylus  on 
the  carrier  to  insure  the  correct  effect  and 
the  correct  properties  (tone  color,  pitch  of 
the  several  notes.  &c.)  of  each  diaphragm, 
which  i^  of  special  importance  both  for  the 
record  and  for  the  reproduction  of  sounds. 

Willi  the  aid  of  the  described  arrangements 
in  devices  with  several  diaphragms  the  vi- 

brations of  each  of  the  several  diaphragms 
will  he  rendered  nearly  independent  of  those 
of  the  others.  It  is  true  that  a  similar  effect 
has  been  obtained  in  known  devices  (mde, 
For  instance,  the  German  Patent  No.  1  1  t,706) 
by   employing   elastic    wires    which    connect 

60  the  st"J  lus-carrier  w  ith  I  he  several  diaphragms but  there  is  the  defect  that  the  injurious 
noise  of  these  wires  cannot   be  avoided. 

The   new   sound-box,   or   particularly  the 
new  arrangement  of  several  diaphragms  capa- 
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hie   of   accommodation,  may  be    utilized    as  65 

receivers  in  photophonographs,  in  which  case 
of  course  the  stylus  will  require  to  be  re- 

placed by  a  reflector  of  any  known  construc- 
tion or  by  a  lens  in  a  system  of  lenses. 

The  sound-box  may  he  varied  in  many  re- 
spects without  departing  from  the  spirit  of 

ins'  invention.  For  example,  the  clamping- 
ring  E  may  he  replaced  by  a  flange  of  the  ring 
('  or  of  (he  border  of  the  box  B,  SO  that  the 
endless  elastic  tube  S  may  he  inserted  be- 

tween the  diaphragm  A  and  the  said  flange. 
This  flange  may  he  advantageous  in  case  the 
elastic  tube  S  is  connected  with  the  above- 
mentioned  device  for  inflating  it. 

What  I  claim  as  my  invention,  and  desire 
to  secure  by  Letters  Patent,  is — 

1.  In  a  sound-box  for  phonographs  and 
t  he  like,  the  combination  of  a  sound-box  pro- 

vided with  an  annular  stretchjng-ring  and 
with  an  annular  recess  outside  said  ring,  a  85 

clamping-ring  adjustable  on  said  box  and 
provided  with  a  recess  opposite  the  annular 
recess  of  said  box,  a  diaphragm  comprising  a 
central  disk  of  hard  material  and  a  border  of 
flexible  material  such  as  leather,  and  annular  90 
elastic  rings  disposed  in  said  recesses  above 
and  below  said  border,  the  outer  edge  of  said 
diaphragm  being  clamped  between  the  rim 
of  said  box  and  said  clamping-ring. 

2.  In  a  sound-box  for  phonographs,  tele-  95 
phones  and  the  like,  the  combination  with  a 

box,  of  a  diaphragm  in  said  box,  a  stylus-le- 
ver secured  with  its  one  end  on  said  dia- 

phragm, a  slotted  plate  secured  on  said  sty- 
lus-lever near  the  other  end  at  right  angles  1  >o 

thereto  and  having  within  its  slot  a  sharp 
edge  and  without  the  slot  two  opposite  sharp 
edges  which  bear  on  a  face  of  said  box  in  the 
plane  of  said  diaphragm,  the  three  sharp 
edges  being  in  the  same  axis,  a  hook  in  said  105 
box  and  adapted  to  engage  in  the  slot  of  said 
plate  and  to  bear  on  the  respective  sharp 
edge,  and  means  for  adjusting  said  hook,  so 
that  said  stylus-lever  is  thereby  pivotally 
connected  with  said  box. 

3.  In  a  sound-box  for  phonographs,  tele- 
phones and  the  like,  the  combination  with  a 

box,  of  a  diaphragm  in  said  box,  a  stylus-le- 
ver secured  with  its  one  end  on  said  dia- 

phragm, a  slotted  plate  secured  on  said  sty- 
lus-lever near  the  other  end  at  right  angles 

thereto  and  having  within  its  slot  a  sharp 
edge  and  without  the  slot  two  opposite  sharp 
edges  which  bear  on  a  face  of  said  box  in  the 
plane  of  said  diaphragm,  the  three  sharp 
edges  being  in  the  same  axis,  a  hook  in  said 
box  and  adapted  to  engage  in  the  slot  of  said 
plate  and  to  bear  on  the  respective  sharp 

edge,  means  for  adjusting  said  hook,  a  leaf- 
spring  secured  with  its  center  in  said  plate  125 
parallel  to  said  stylus-lever,  and  two  adjust- 

ing-screws in  said  box  on  both  sides  of  said 
plate  and  adapted  to  more  or  less  bend  the 
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two  parts  of  said  leaf-spring,  so  that  said  dia- 
phragm may  be  strained  to  adjust  it  for  any 

pitch. 
4.  In  a  sound-box  for  phonographs,  tele- 

5  phones  and  the  like,  the  combination  with  a 
box,  of  an  annular  support  in  said  box  and 
concentric  therewith,  a  diaphragm  secured  at 
its  periphery  in  said  box  and  bearing  on  said 
annular  support,  a  clamping-ring  adjustable 

io  in  said  box  by  means  of  an  arm,  an  endless 

elastic  tube  between  said  clamping-ring  and 
said  diaphragm  and  adapted  to  bear  on  the 
latter  without  said  annular  support,  means 
for  inflating  said  endless  elastic  tube,  astylus- 

15  lever  secured  with  its  one  end  on  said  dia- 
phragm, a  slotted  plate  secured  on  said  sty- 
lus-lever near  the  other  end  at  right  angles 

thereto  and  having  within  its  slot  a  sharp 
edge  and  without  the  slot  two  opposite  sharp 

20  edges  which  bear  on  a  face  of  said  box  in  the 
plane  of  said  diaphragm,  the  three  sharp 
edges  being  in  the  same  axis,  a  hook  in  said 
box  and  adapted  to  engage  in  the  slot  of  said 
plate  and  to  bear  on  the  respective  edge, 

25  means  for  adjusting  said  hook,  a  leaf-spring 
secured  with  its  center  in  said  plate  parallel 

to    said    stylus-lever,    and    two    adjusting- 

30 

35 

screws  in  said  box  on  both  sides  of  said  plate 
and  adapted  to  more  or  less  bend  the  two 
parts  of  said  spring-leaf,  so  that  by  actuating 
said  means  or  by  adjusting  said  clamping- 
ring  or  said  two  adjusting-screws  said  dia- 

phragm may  be  strained  without  or  within 
said  annular  support  or  on  both  sides  at  a 
time  to  adjust  it  for  any  pitch. 

5.  In  a  sound-box  for  phonographs,  tele- 
phones-and  the  like,  the  combination  with  a 
pluralitjr  of  diaphragms  each  capable  of  ac- 

commodation to  srnj  pitch  by  varying  its 

strain,  of  a  common  stylus-carrier  connected  40 
at  different  points  with  said  plurality  of  dia- 

phragms, the  several  diaphragms  having  dif- 
ferent sizes  and  being  pitched  for  different 

progressions  of  notes  and  the  proportion  of 
the  distances  of  their  joints  from  the  axis  be- 

ing the  inverse  of  that  of  their  resistances  and 
being  the  same  as  that  of  their  amplitudes. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

PIOTR  LEBIEDZINSKI. 
Witnesses : 

Henry  Hasper, 
woldemar  hatjpt. 
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UNITED  STATES  PATENT  OFFICE. 
DAVID  A.  DODD,  OF  EAST  ORANGE,  NEW  JERSEY,  ASSIGNOR  TO  NEW 

JERSEY  PATENT  COMPANY,  OF  WEST  ORANGE,  NEW  JERSEY,  A 
CORPORATION  OF  NEW  JERSEY. 

MOLD-SUPPORT. 

No.  827,295. Specification  of  Letters  Patent.  Patented  July  31,  1906. 

Application  filed  September  14, 1905.    Serial  No,  278,394. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  David  A.  Dodd,  a  citi- 

zen of  the  United.  States,  and  a  resident  of 
East  Orange,  in  the  county  of  Essex  and 

5  State  of  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Mold-Sup- 

ports, of  which  the  following  is  a  description. 
My  invention  relates  to  apparatus  for  use 

in  the  molding  of  phonographic  sound-rec- 
to ords,  and  more  particularly  in  a  molding 
process  wherein  a  tubular  mold  is  caused  to 
descend  into  a  bath  of  molten  material  which 
fills  the  mold  and  a  coating  of  which  congeals 
on  the  interior  surface  thereof  and  adheres  to 

15  the  same  when  the  mold  is  removed  from  the 
bath. 

In  the  use  of  the  apparatus  contemplated 
by  me  the  support  itself  enters  the  bath  with 
the  mold,  and  obviously  upon  the  removal 

jo  thereof  its  exterior  will  be  coated  with  con- 
gealed material.  If  this  material  is  allowed 

to  set  or  harden  thereon,  it  will  be  difficult  to 
remove  the  same.  It  is,  however,  necessary 
that  this  material  be  removed  after  each  im- 

25  mersion,  because  otherwise  it  would  increase 
in  thickness  with  successive  immersions  and 
interfere  with  the  molding  operation. 

My  invention  has  for  its  object  the  provi- 
sion of  an  improved  support  from  which  the 

jo  congealed  material  may  be  easily  detached 
or  removed;  and  it  consists  in  the  features 
hereinafter  set  forth  and  claimed. 

Reference  is  hereby  made  to  the  accompa- 
nying drawing,  which  shows  in  sectional  ele- 

JS  vation  one  form  of  device  in  which  my  inven- 
tion may  be  embodied. 

The  mold-support  is  preferably  in  the  form 
of  a  hollow  body  1,  decreasing  slightly  in  di- 

ameter from  top  to  bottom  and  comprising  a 
\o  base  2,  formed  with  a  circular  opening  3,  sur- 

rounded by  a  seat  4,  upon  which  the  mold  is 
adapted  to  rest,  and  having  a  flat  portion  5, 
upon  which  a  removable  water-jacket  may 
rest,  surrounding  the  mold.     The  wall  of  the 

45  support  is  composed  of  two  cylinders  6  and  7, 
separated  by  an  air-space  8.  The  base  2 
may  be  a  brass  casting  comprising  a  horizon- 

tal web  11,  a  vertical  web  12,  and  stiff ening- 
ribs  13.     The  member  6  is  secured  to  the 

So 

web  11,  and  the  member  7  is  secured  to  a 
conical  member  9,  the  lower  portion  of  which 
is  secured  to  the  web  12,  whereby  a  continua- 

tion of  the  air-space  8  is  formed  between  the 
base  2  and  member  9.  The  lower  part  of  the 
web  12  is  made  thin  and  may  be  spun  over  55 
the  member  9,  as  shown  at  14.  The  member 
6  is  provided  with  apertures  15.  The  upper 
portion  of  the  support  is  provided  with  a 
flange  16  to  engage  a  supporting-ring,  (not 
shown,)  by  which  the  mold-support  may  be  60 
raised  and  lowered  the  desired  distance  at 
proper  times.  During  the  time  the  mold  and 
mold-support  are  in  the  bath  of  molten  mate- 

rial the  air  contained  in  the  chambers  8  and 
10  will  become  heated.  When  the  support  is  65 
raised  out  of  the  bath,  the  heated  air  will 
prevent  the  hardening  of  the  layer  of  mate- 

rial which  has  congealed  upon  the  exterior  of 
the  mold-support  1  by  reason  of  its  high  tem- 

perature and  also  because  it  is  a  poor  con-  70 
ductor  of  heat,  and  therefore  prevents  the 
transference  of  heat  from  the  outer  wall  of 

the  support  to  the  inner  wall,  the  tempera- 
ture of  which  is  comparatively  low  on  ac- 

count of  the  proximity  thereto  of  the  water-  75 
jacketed  mold,  so  that  the  congealed  mate- 

rial will  either  drop  from  the  support  by  its 
own  weight  or  can  be  very  readily  detached 
therefrom  by  the  operator. 

Having  now  described  my  invention,  what  80 
I  claim  as  new  therein,  and  desire  to  secure 
by  Letters  Patent,  is  as  follows : 

1.  In  an  apparatus  of  the.  character  de- 
scribed, a  mold-support  comprising  a  base 

having  an  opening,  a  mold-seat  surrounding  85 
said  opening  and  a  wall  rising  from  said  base, 
said  wall  being  provided  with  an  air-cham- 

ber, substantially  as  set  forth. 
2.  In  an  apparatus  of  the  character  de- 

scribed, a  mold-support  comprising  a  base 
having  an  opening,  a  mold-seat  surrounding 
said  opening  and  a  wall  rising  from  said  base, 
said  base  and  wall  being  provided  with  air- 
chambers,  substantially  as  set  forth. 

3.  In  an  apparatus  of  the  character  de- 
scribed, a  mold-support  comprising  a  base 

having  an  opening,  a  mold-seat  surrounding 
said  opening  and  a  wall  rising  from  said  base 
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and  comprising  inner  and  outer  members 
separated  by  an  air-space,  substantially  as set  forth. 

4.  Iii  an  apparatus  of  the  character  de- 
scribed, a  mold-support  comprising  a  base 

baring  an  opening,  a  mold-seat  surrounding 
said  opening  and  a  wall  rising  from  said  base 
and  comprising  inner  and   outer  members 

separated  by  material  which  is  a  poor  con- 
ductor of  heat,  substantially  as  set  forth. 

Tins   specification   signed   and    witnessed 
this  12th  day  of  September,  1905. 

DAVID  A.  DODD. 
Witnesses: 

Delos  Holden, 
Frank  L.  Dyer. 
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UNITED  STATES  PATENT  OFFICE. 
LAURENT  GARDY,  OF  PERPIGNAN,  FRANCE. 

SOUND-BOX  WITH  COUPLED  DIAPHRAGMS  FOR  DISK  TALKING-MACHINES. 

No.  828,309. Specification  of  Letters  Patent.  Patented  Aug.  14,  1906. 

Application  filed  November  29,1905.    Serial  No,  289,653. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Laurent  Gardy,  a  citi- 

zen of  France,  residing  at  5  Rue  de  la  Fuste- 
rie,  Perpignan,  Pyrenees-Orientales,  France, 

5  have  invented  new  and  useful  Improvements 
in  Sound-Boxes  with  Coupled  Diaphragms 
for  Disk  Talking-Machines,  of  which  the  fol- 

lowing is  a  specification. 
This  invention  has  for  its  object  a  sound- 

box for  disk  talking-machines  in  which  two 
vibrating  diaphragms  arranged  opposite 
each  other  are  directly  connected  to  a  single 
pin-holder  placed  between  them.  By  such  a 
construction  a  double  reproduction  in  two 
distinct  horns  or  an  amplified  reproduction 
in  one  same  horn  can  be  obtained,  as  will  be 
hereinafter  explained.  The  same  device  can 
also  be  used  as  recorder. 

In  the  annexed  drawings,  Figure  1  is  a  lon- 
gitudinal section  of  a  form  of  construction  of 

the  sound-box  with  coupled  diaphragms. 
Fig.  2  is  a  side  view  of  the  sound-box.  Fig. 
3  is  a  longitudinal  section  of  a  slightly-modi- 

fied construction,  and  Fig.  4  shows  the  de- 
25  vice  by  means  of  which  a  single  horn  can  be 

employed  in  connection  with  the  sound-box 
with  coupled  diaphragms. 

Referring  to  Fig.  1  of  the  drawings,  it  will 
be  seen  that  two  ordinary  single  boxes  a  and 
b  are  coupled  in  such  a  manner  that  their 

vibrating  diaphragms  m  and  m'  are  placed 
opposite  each  other.  These  boxes  are  se- 

cured to  each  other  by  their  periphery  in  a 
certain  number  of  points,  but  in  such  a  way 

35  as  to  leave  the  space  between  the  two  dia- 
phragms in  direct  connection  with  the  out- 

side air.  A  pin-holder  c  is  mounted  on  the 
wall  of  the  whole  thus  formed  and  is  extend- 

ed between  the  two  diaphragms  by  a  yoke, 

40  the  branches  d  and  d'  of  which  are  properly 
separated  in  order  to  be  fixed,  respectively, 

on  the  diaphragms  m  and  m' .  The  air-cham- 
ber behind  each  diaphragm  is  extended,  as 

usually,  by  a  tubulure  t  or  t',  adapted  to 
45  transmit  the  vibrations.  The  mounting  of 

the  pin-holder  on  the  wall  of  the  apparatus  is 
assured  in  the  following  manner:  On  a  flat 
portion  1  of  the  metallic  frame  of  the  appa- 

ratus are  provided  two  V-shaped  projections 
50  2  and  3  and  two  V-shaped  notches  4  and  5. 

55 

60 

1<~ 

The  cross-bar  c' ,  made  integral  with  the  pin- 
holder  c,  has  in  turn  two  V-shaped  notches 
on  its  lower  face  and  two  V-shaped  notches 
on  its  upper  face.  The  cross-bar  is  placed  in 
such  a  manner  that  the  notches  of  the  lower 
face  are  astride  with  the  projections  2  and  3, 

and  the  pin-holder  is  secured  in  position  by 
means  of  two  yoke-hoops  6  and  7,  engaging 
their  sharp  ends,  respectively,  with  the 
notches  4  and  5  and  with  the  notches  on  the 

lower  face  of  the  cross-bar  c'  and  by  means  of 
two  screws  8  and  9,  which  wedge  the  yoke- 
hoops  by  being  screwed  into  the  flat  portion 
1  of  the  frame.  By  this  way  of  mounting 
the  pin-holder  the  latter  is  held  tightly,  65 
though  a  certain  movableness  is  afforded 
thereto  and  it  can  be  very  easily  removed. 

In  the  form  shown  in  Fig.  3  the  pin-holder 
c,  instead  of  being  extended  by  a  joke,  is  ter- 

minated in  a  branch/',  through  the  end  of 
which  passes  a  thin  rod  g,  secured  by  the 
middle  to  said  branch  and  by  its  ends  to  the 

diaphragms  m  and  m',  respectively.  The rest  of  the  construction  is  not  altered. 
It  will  be  understood  that  in  either  case 

when  the  pin  0  moves  along  the  grooves  of  a 
recorded  disk  it  will  transmit  to  the  two  dia- 

phragms m  and  m'  simultaneous  and  concur- rent vibrations,  which  may  be  received  in 
two  horns,  respectively,  connected  to  the  tu- 

bulures  t  and  t' '. If  it  is  desired  to  obtain  a  reproduction  in 
only  one  of  the  horns,  it  will  only  be  needed 

to  connect  the  two  tubulures  t  and  t'  by 
means  of  a  C-shaped  conduit  I  and  to  join  the 
middle  part  of  said  conduit  provided  with  an 
opening  to  the  nozzle  of  a  single  horn. 

Having  now  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is — 
A  sound-box  for  disk  talking-machines, 

comprising  two  metallic  boxes,  means  for  se- 
curing these  boxes  together  and  opposite  to 

each  other,  two  parallel  vibrating  dia- 
phragms fixed  respectively  in  each  box,  a 

pin-holder  placed  between  the  two  dia- 
phragms, means  for  connecting  said  pin- 

iiolder  to  each  diaphragm,  an  exterior  cross- 
bar made  integral  with  the  pin-holder, 

notches  provided  in  said  cross-bar,  projec- 
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tions  find  notches  provided  in  the  metallic 

Frame,  two  yoke-hoops  resting  on  the  cross- War  and  on  the  metallic  frame,  and  two 

screws  wedging  t  lie  said  yoke-hoops  by  being 
screwed  into  said  metallic  frame,  substan- 

tially as  described  and  for  the  purpose  set 
forth. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

LAURENT  GARDY. 
Witnesses: II.  Alin, 

A.  W.  Brann. 
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UNITED  STATES  PATENT  OFFICE. 
ELDRIDGE  R.  JOHNSON,  OF  MERION,  PENNSYLVANIA.  ASSIGNOR  TO 

VICTOR  TALKING  MACHINE  COMPANY,  A  CORPORATION  OF  NEW 
JERSEY. 

SOUND-BOX   FOR   TALKING-MACHINES. 

No.  828,551. Specification  of  Letters  Patent.  Patented  Aug.  14,  1906, 

ApDlication  filed  November  12   1904.    Serial  No.  232,391. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Eldridge  R.  Johnson, 

a  citizen  of  the  United  States,  and  a  resident 
of  Merion,  county  of  Montgomery,  State  of 
Pennsylvania,  have  invented  certain  new 

and  useful  Improvements  in  Sound-Boxes 
for  Talking-Machines,  of  which  the  following 
is  a  full,  clear,  and  complete  disclosure. 

In  the  reproduction  of  sound  from  talking- 
machine  records,  either  of  the  type  having 
vertical  undulations  in  the  record-grooves  or 
of  the  type  having  horizontal  undulations  in 
the  said  groove,  it  is  well  known  that  many 
sounds  are  reproduced  which  are  due  to  im- 

perfections in  the  construction  and  disposi- 
tion of  the  parts  of  the  talking-machine. 

One  of  the  most  serious  of  these  undesirable 

sounds  I  have  found  to  be  due  to  the  com- 
paratively stiff  and  short  connection  hitherto 

20  employed  between  the  end  of  the  stylus-bar 
and  the  diaphragm.  This  connection  tends 
to  oscillate  about  the  center  of  the  oscillation 

of  the  stylus-bar,  and  therefore  deliver.s  the 
vibrations  to  the  diaphragm  at  constantly- 

25  varying  angles  to  the  plane  of  the  diaphragm, 
dependent  upon  the  position  of  the  stylus- 
bar  at  any  particular  moment. 

The  object  of  my  invention  is  to  provide  a 
construction  in  which  a  long  and  flexible 

30  connection  may  be  used  between  the  end  of 

the  stylus-bar  and  the  diaphragm,  so  that  the 
angle  which  said  connection  subtends  as  the 

stylus-bar  oscillates  will  be  greatly  reduced 
and  that  the  connection  will  bend  or  be  flexi- 

35  ble  to  transmit  the  vibrations  in  a  direction 

substantially    perpendicular     to     the     dia- 
phragm irrespective  of  the  position  of  the 

stylus-bar  in  its  oscillation  about  its  fulcrum. 
A  further  object  of  my  invention  is  to  pro- 

40  vide  a  construction  in  which  such  long  and 
flexible  connection  may  be  applied  to  sound- 

boxes constructed  and  arranged  in  the  ordi- 
nary manner. 

For  a  full,  clear,  and  exact  description  of 
45  one  embodiment  of  my  invention  reference 

may  be  had  to  the  following  specification 
and  to  the  accompanying  drawings,  forming 
a  part  thereof,  in  which — 

Figure  1  is  a  central  longitudinal  sectional 

50  view  of  a  sound-box  embodying  my  improve- 
ment, and  Fig.  2  is  a  similar  view  showing 

the  diaphragm  and  stylus -bar  separated 
from  the  sound-box. 
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!  Referring  to  the  drawings,  the  numeral  1 

indicates  the  tubular  portion  of  the  sound- 
box casing,  which  is  adapted  to  be  connected 

with  the  sound-conveying  means  or  amplify- 
ing-horn,  and  2  the  outer  cylindrical  part  of 
the  casing  thereof.  The  tubular  portion  1 

terminates  in  a  disk-shaped  portion  3,  be-  60 
tween  which  and  the  end  of  the  cjdindrical 

casing  2  the  diaphragm  4  is  retained,  suit- 
able gaskets  5  being  inserted  between  said 

diaphragm  and  the  adjacent  portions  of  the casing. 

The  stylus-bar  6  is  fulcrumed  upon  the  cy- 
lindrical portion  of  the  casing  2  in  any  well- 

known  manner  and  has  the  stylus  or  needle  7 
removably  retained  in  its  outer  end.  At  the 
center  of  the  diaphragm  8  I  form  an  offset  by  70 

providing  the  diaphragm  with  a  small  circu- 
lar opening,  through  which  projects  a  cylin- 

drical or  cup-shaped  piece  or  metal  9,  having 
an  annular  flange  10  at  one  end  thereof,  said, 

annular  flange  contacting  with  and  being  se- 
cured to  the  outer  side  of  the  diaphragm  4. 

Said  cup  and  flange  are  preferably  stamped 
or  spun  from  thin  sheet  metal  and  are  made  as 
light  as  is  consistent  with  strength  and  dura- 

bility. To  the  center  of  the  end  of  the  cup- 
shaped  offset  9  I  attach  a  small  wire  11  or 
other  suitable  flexible  connecting  means,  the 
opposite  end  of  which  is  secured  to  the  inner 
end  of  the  stylus-bar  6,  in  this  instance  by 
means  of  the  screw  12. 

It  will  now  be  seen  that  when  sounds  are 

being  reproduced  from  the  record  the  stylus- 
bar  6  will  be  vibrated  in  the  usual  manner, 
and  said  vibrations  will  be  transmitted  to  the 

diaphragm  4  at  all  times  perpendicular  to 
the  plane  of  the  diaphragm,  whether  the  vi- 

brating end  of  the  stylus-bar  to  which  the 
connection  is  secured  be  on  one  or  the  other 

side  of  its  normal  position. 
Owing  to  the  extension  of  the  cup-shaped  95 

protion  9,  the  flexible  wire  connection  1 1  may 
be  made  much  longer  than  is  possible  when 
said  connection  is  attached  directly  to  the 
center  of  the  diaphragm,  thus  allowing  said 
connection  to  subtend  a  smaller  angle  and  to 
bend  more  easily  to  accommodate  itself  to 

the  oscillatory  motion  of  the  stylus-bar  6  as 
it  vibrates  about  its  fulcrum. 

Having  thus  described  my  invention,  it 
will  be  obvious  that  certain  changes  may  be  105 

made  in  the  form,  proportion,  and  arrange- 
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incut  of  parts  without  departing  from  the 
spirit  and  scope  of  my  invention;  but 

\\  hat  I  claim,  and  desire  to  protect  by  Let- 
ters 1 'a tent  of  the  United  States,  is  — 

5  I.  In  a  sound-box  for  talking-machines, 
the  combination  with  a  stylus-bar,  of  a  dia- 

phragm, a  small  offset  located  on  said  dia- 
phragm and  extending  in  a  direction  away 

from  said  Stylus-bar  and  a  connecting-piece 
10  between  said  stylus-bar  and  said  offset  the 

said  connecting-piece  being  free  to  (lex  out  of 
its  axis  at  any  point  between  its  connecting 
ends. 

2.  In  a  sound-box  for  talking-machines, 
15  the  combination  with  a  stylus-bar,  of  a  dia- 

phragm, an  offset  located  at  the  center  of 
said  diaphragm  and  extending  in  a  direction 

away  from  said  stylus-bar  and  a  flexible  con- 
nection between  said  siylus-bar  and  said  off- 

20  set  the;  said  connection  being  free  to  (lex  out 

of  its  axis  at  an)'  point  between  its  connect- 
ing ends. 

3.  In  a  sound-box  for  talking-machines, 
the  combination  with  a  diaphragm,  of  a  sty- 

25  lus-bar  on  one  side  of  said  diaphragm,  a  flexi- 
ble connection  carried  by  said  stylus-bar 

and  means  to  secure  said  flexible  connection 

to  said  diaphragm  at  a  point  on  that  side  of 
the  diaphragm  opposite  to  that  on  which  said 

30  stylus- bar  is  located  the  said  connection  be- 
ing free  to  flex  out  of  its  axis  between  its  points 

of  contact  with  said  diaphragm  and  stylus- 
bar. 

4.  In  a  sound-box  for  a  talking-machine, 
35  the  combination  with  a  stylus-bar,  of  a  dia- 

phragm provided  with  an  opening,  a  hollow- 
body  located  in  said  opening  with  one  of  its 
ends  secured  to  said  diaphragm  and  with  its 
other  end  located  on  that  side  of  the  dia- 

40  phragm  opposite  to  that  on  which  said  sty- 
lus-bar is  located,  and  a  connection  between 

said  stylus -bar  and  said  body  the  said  con- 
nection being  free  to  flex  out  of  its  axis  be- 

tween its  connecting  ends. 

45  5.  In  a  sound-box  for  a  talking-machine, 
the  combination  with  a  stylus-bar,  of  a  dia- 

phragm provided  with  an  opening,  a  hollow 
body  located  in  said  opening  with  one  of  its 
ends  secured  to  said  diaphragm  and  with  its 
other  end  located  on  thai  side  of  the  dia- 

phragm opposite  to  that  on  winch  said  sty- 
lus-bar is  located,  and  a  flexible  connection 

between  said  stylus-bar  and  said  body  1  he 
said  connection  being  free  to  Ilex  out  of  its 
axis  between  its  connecting  ends. 

6.  In  a  sound-box  for  talking-machines, 
the  combination  with  a  stylus-bar,  of  a  dia- 

phragm provided  with  a  small  central  aper- 
ture, a  light  hollow  body  having  a  flanged 

opening  at  one  end  and  closed  at  the  other 
end,  the  flanged  open  end  being  secured  to 
the  edge  of  said  aperture  and  the  closed  end 
being  located  on  that  side  of  the  diaphragm 

opposite  to  that  on  which  said  stylus-bar  is 
located,  and  a  connection  between  said  sty- 

lus-bar and  the  closed  end  of  said  body. 
7.  In  a  sound-box  for  talking-machines, 

the  combination  with  a  stylus-bar,  of  a  dia- 
phragm provided  with  a  small  central  aper- 

ture, a  hght  hollow  body  flanged  at  one  end 
and  closed  at  the  other  end,  the  flanged  end 
being  open  and  secured  to  the  edge  of  said 
aperture  and  the  closed  end  being  located  on 
that  side  of  the  diaphragm  opposite  to  that 

on  which  said  stylus-bar  is  located,  and  a 
flexible  connection  between  said  stylus-bar 
and  the  closed  end  of  said  body. 

8.  In  a  sound-box  for  talking-machines, 
the  combination  with  a  plane  diaphragm,  a 

stylus-bar,  a  light  hollow-  body  secured  to  the 
central  portion  of  said  diaphragm  and  a 
straight  flexible  connection  between  said  sty- 
lus-bar  and  said  body,  said  connection  being 
longer  than  the  distance  between  the  end  of 

the  stylus-bar  and  the  plane  of  the  dia- 
phragm and  being  free  to  flex  out  of  its  axis. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  10th  day  of  November,  A.  D.  1904. 

ELDRIDGE  R.  JOHNSON. 
Witnesses: 

John  T.  Grady, 
Horace  Pettit. 
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UNITED  STATES  PATENT  OFFICE. 
EARL   L.   CEABB,   OF   INDIANAPOLIS,   INDIANA 

1 

REPEATING  ATTACHMENT  FOR  PHONOGRAPHS. 

No.  828,598. Specification  of  Letters  Patent. 

Application  filed  June  28, 1905.    Serial  No.  267,338. 

Patented  Aug.  14,  1906. 

To  all  ivhom  it  may  concern: 
Be  it  known  that  T,  Earl  L.  Crabb,  a  citi- 

zen of  the  United  States,  residing  at  Indian- 
apolis, in  the  county  of  Marion  and  State  of 

5  Indiana,  have  invented  new  and  useful  Im- 
provements in  Repeating  Attachments  for 

Coin-Controlled  Phonographs;  and  I  do  de- 
clare the  following  to  be  a  full,  clear,  and  ex- 

act description  of  the  invention,  reference  be- 
10  ing  had  to  the  accompanying  drawings,  and 

to  the  letters  and  figures  of  reference  marked 
thereon,  which  form  a  part  of  this  specifica- 
tion. 

This  invention  relates  to  the  class  of  phono- 
15  graphs  that  are  inclosed  in  cabinets  and  coin- 

controlled  ;  and  the  invention  has  particular 
reference  to  attachments  that  are  adapted  to 
be  connected  either  permanently  or  detach- 
ably  to  well-known  types  of  phonographs 

20  that  are  not  originally  constructed  as  repeat- 
ing machines  and  not  coin-controlled,  the  at- 

tachments when  applied  to  such  machines 
enabling  them  to  repeat  the  records  that 
may  be  on  their  mandrels  and  rendering  the 

25  machines  capable  of  being  coin-controlled. 
Objects  of  the  invention  are  to  provide  im- 

proved and  simple  attachments  for  phono- 
graphs and  similar  instruments  and  adapted 

to  be  constructed  at  relatively  small  expense 
30  for  converting  simple  phonographs  into  coin- 

controlled  repeating  instruments,  which  at- 
tachments may  be  adapted  to  be  readily  re- 

moved from  the  instruments. 

The  invention  consists  in  a  phonograph  at- 
35  tachment  comprising  brake-operating  mech- 

anism for  stopping  the  instrument  at  the  end 
of  the  record  and  improved  mechanism 
adapted  to  be  put  in  motion  by  coins  for  re- 

starting the  instrument,  so  as  to  repeat  the 
40  record,  the  attachment  being  designed  to  co- 

operate with  phonographs  that  have  re- 
producer-arms movable  on  guides  and  carry- 

ing movable  devices  that  may  be  interposed 
between  the  guides  and  the  reproducer-arms 

45  for  holding  the  reproducers  away  from  the 
records. 

The  invention  consists,  further,  in  the 
novel  parts  and  in  the  novel  combinations 
and  arrangement  of  parts,  as  hereinafter  par- 

50  ticularly  described,  and  pointed  out  in  the 
appended  claims. 

Referring  to  the  drawings,  Figure  1  is  a 
front  elevation  of  a  phonograph  having  the 
improvement  applied  thereto  and  arranged 

55  in  a  cabinet,  shown  in  section,  of  which  parts 
are  broken  away;  Fig.  2,  a  top  plan  of  the 

machine  and  the  improvement,  the  cabinet 
being  shown  in  section  on  a  plane  above  the 
phonograph;  Fig.  3,  a  transverse  sectional 
view  on  the  line  A  A  in  Fig.  2,  showing  the  6o 
parts  of  the  instrument  in  proper  position  to 
operate ;  Fig.  4,  a  fragmentary  top  plan  view 
showing  the  reproducer  near  the  end  of  its 
travel;  Fig.  5,  a  transverse  sectional  view 
similar  to  Fig.  3  except  that  the  reproducer  6$ 
is  elevated,  as  when  returning  to  repeat. 
Fig.  6,  a  fragmentary  top  plan  view  showing 
the  reproducer  at  the  end  of  its  travel,  as 
when  locked  at  rest  ready  to  be  released  to 
return;  Fig.  7,  a  fragmentary  enlarged  detail  70 
view  showing  parts  seen  in  Fig.  1 ;  Fig.  8,  an 
elevation  of  the  devices  that  cooperate  to  re- 

lease and  elevate  the  reproducer,  so  that  it 
may  return  for  repeating;  and  Fig.  9,  a  per- 

spective view  of  the  part  that  causes  the  re-  75 
producer  to  be  replaced  into  contact  with  the 
record  for  repeating  at  the  beginning  of  its 
travel. 

Similar  reference  characters  in  the  differ- 
ent figures  of  the  drawings  designate  like  ele-  80 

ments  or  features. 
The  phonograph  as  heretofore  constructed 

comprises  among  its  essential  elements  a  case 
a  for  the  motor  mechanism  and  having  a 
cover  b  for  supporting  the  upper  works  of  the  85 
instrument.  In  the  present  invention  these 
need  not  be  elaborate  in  design,  since  the 
case  is  inclosed  in  a  suitable  cabmet  10,  being 
supported  on  brackets  11  and  12  thereof. 

Other  features  of  the  phonograph  are  a  90 
driving-belt  c,  driven  by  the  motor  and  driv- 

ing a  mandrel  B,  mounted  on  a  base  d,  that 
rests  on  the  cover  b  and  directly  supports  the 
upper  works,  a  record  e,  a  guide/,  a  repro- 

ducer-arm g,  mounted  on  the  guide  and  hav-  95 
ing  an  integral  reproducer-head  C,  in  which  a 
reproducer  is  mounted,  the  arm  g  also  having 
a  controller  comprising  an  integral  head  h, 
provided  with  a  shoulder  i  and  lips  j  and  lc  for- 

ward of  the  shoulder,  the  lips  supporting  a  ico 
guide-pin  D,  movable  longitudinally,  that  has 
a  stop-pin  I  arranged  between  the  lips,  a 
guide-bar  m  for  guiding  the  reproducer,  a 
feed-screw  n,  a  nut  p,  carried  by  the  base  of 
the  arm  g,  and  a  reproducer-lever  q.  105 

The  cabinet  10  may  be  made  in  various  de- 
signs and  normally  closed,  and  in  the  top 

thereof  is  a  coin-slot  13,  beneath  which  a  coin- 
chute  14  is  supported  that  leads  to  a  suitable 
point  above  a  hopper  15,  emptying  into  a  no 
suitable  bin  16,  with  which  the  cabmet  is 
provided  to  receive  the  coins.     The  repro- 
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(hirer  will  be  supplied,  as  usual,  with  a  tube 
17,  extending  through  the  top  of  the  cabinet 
with  earpieces,  aswfll  be  understood. 

For  returning  the  reproducer  to  the  si  a  it  - 
5  ing-poinl  apparatus  is  employed  comprising 

a  base  Band  a  pillar  K,  Laving  an  axle G, all 
formed  of  a  benl  w  Ire  and  baving  the  base  se- 

cured to  the  cover  6  by  screws  18,  (here  being 
a  guide-sheave  II  on  the  axle,  and  a  cord  or 

(o  cable  19  is  connected  to  the  lever  </  and  runs 
over  the  sheave,  a  weighl  20  being  attached 
to  t  lie  end  of  I  he  cord. 

A  particularly  novel  part  of  the  invention 
comprises  a  stand  I ,  baving  a  base  r,  in  which 

15  is  a  slot  s  to  receive  a  securing-screw  /,  which 
holds  the  base  adjustably  upon  t  ho  cover  b, 
the  stand  being  near  the  front  of  the  guide- 
bar  in  near  the  terminal  end  thereof. and  hav- 

ing a  projection  u  and  supporting  a  vertically- 
20  swinging  arm  J,  that  is  mounted  at  one  end 

thereof  on  a  pivot  i\  which  is  attached  to  the 
stand,  the  arm  being  normally  hold  upwardly 

against  a  suitable  stop  v'  by  a  spring  w,  that is  mounted  on  the  stand.     The  arm  J  has  a 

25  recess  as  in  its  top  near  the  free  end  thereof. 
A  latch-arm  K  is  mounted  on  a  pivot  21,  that 
is  attached  to  the  projection  u  of  the  stand  I 
and  has  a  catch-plate  y,  adapted  to  be  en- 

gaged by  the  free  end  01  the  arm  J  to  push 
30  the  latch-arm  aside  when  the  arm  J  descends 

the  catch-plate  then  engaging  the  top  22  of 
the  end  or  the  arm  J  to  latch  it  in  its  de- 

pressed position.  The  latch-arm  K  is  pro- 
vided with  a  lever  L,  that  extends  under  the 

35  torminal  or  discharge  end  of  the  coin-chute 
14,  and  this  lever  may  be  of  any  required 

length  and  shape  for  the  purpose  designed. 
The  stand  I  is  provided  with  a  lateral  guide 
23,  against  which  the  pin  D  may  be  pressed 

40  by  the  arm  J,  a  guide  M  being  attached  to  the 

stand  and  the  guide  23  supporting  a  guide 
M'.  The  lever  L  is  normally  pressed  up- 

wardly and  the  latch-arm  pressed  against  a 
stop  24  by  a  spring  25,  the  stop  and  the 

45  spring  being  mounted  on  the  projection  u  of 
the  stand  I. 

A  guide-base  comprising  connected  op- 
posing parts  X  and  N'  is  clamped  by  a  screwr 

0  to  the  guide-bar  in  and  supports  an  oblique- 
50  angled  guide  P  upon  the  guide-bar  to  be  en- 

gaged by  the  inner  end  of  the  pin  D  for  forc- 
ing the  pin  from  the  guide-bar  on  the  return 

of  the  reproducer. 
A  collar  Q,  having  a  cushion  R,  is  attached 

55  to  the  guide  /'for  stopping  the  arm  g. Phonographs  of  the  character  shown  each 
have  a  slot  26  in  the  based,  and  a  brake-lever 
that  is  connected  to  brake  mechanism  of  the 
motor  extends  through  the  slot  for  manual 

60  manipulation  of  the  brake.  In  order  to  op- 
erate- the  brake  automatically,  as  is  required 

in  coin-controlled  apparatus,  a  clamp  S  is  at- 
tached to  the  lexer  27  and  a  reach-rod  T  is 

attached  to  the  clamp  and  extends  along  the 
65  front  of  the  guide-bar  ///  toward  the  terminal 

thereof  and  has  an  upturned  end  28,  adapted 

to  be  engaged  by  the  head  h  after  the  repro- 
ducer has  traversed  the  record.  The  brake- 

lexer  is  held  in  its  inoperative  position  by  a 
suitable  spring  CJ.  70 

In  practical  use,  having  first  prepared  the 
phonograph  for  operation,  the  motor  thereof 
may  be  started,  and  when  the  pin  D  moves 
upon  the  arm  .)  the  pin  will  be  prevented 
from  rising  by  engaging  the  underside  of  the  75 
guide  23,  and  thereby  the  arm  J  will  be  com- 

pelled to  move  downwardly  to  permit  the 
pin  to  pass  onward  to  the  end  of  its  trj  veling 
distance,  and  as  the  arm  J  descends  its  end 
22  will  push  back  the  arm  K  and  pass  under  80 
and  be  latched  by  the  plate  y,  the  pin  D 
moving  a  short  distance  in  the  recess  x  until 
the  head  h  engages  the  end  28,  resulting  in  a 
movement  of  the1  lever  27  and  a  gradual  stop- 

ping of  .the  whole  phonograph  machinery,  the  85 
nut  i>  remaining  in  contact  with  the  feed- 

screw n  and  preventing  release  of  the  brake. 
A  coin  may  be  inserted  in  the  slot  13  and  al- 

lowed to  descend  the  chute  14,  from  which  it 
must  fall  upon  the  lever  L  and  thence  into  90 
the  hopper  15.  The  impact  of  the  coin  on 
the  lever  will  cause  the  catch-plate  y  to  be 
retracted,  so  as  to  allow'  the  arm  J  to  rise,  en- 

gaging the  pin  D  and  lifting  the  head  Ji,  so  as 
to  remove  the  shoulder  i  thereof  from  the  95 

guide-bar  m,  the  nut  ])  being  simultaneously 
disengaged  from  the  feed-screw  n.  At  the 
same  time  the  head  h  will  release  the  reach- 

rod  T  and  the  spring  U  will  retract  the  brake- 
lever  27,  so  that  the  brake  will  release  the  100 
motor,  permitting  the  restarting  of  the  motor 
and  the  entire  machinery.  The  arm  J  will 
elevate  the  pin  D,  so  that  the  latter  may  ride 

temporarily  on  the  guide  M'  while  the  repro- 
ducer begins  to  return,  and  the  guide  M  will  105 

force  the  pin  D  onto  the  guide-bar  m,  the  re- 
producer being  returned  to  its  starting-point 

by  means  of  the  weight  20  and  its  connec- 
tions or  other  equivalent  device  that  may  be 

provided.  When  the  reproducer  arrives  at  no 
its  starting-point,  the  pin  D  will  engage  the 
guide  P,  and  thereby  be  forced  forwardly 
from  the  guide-bar  ra,  and  thus  permit  the 
head  h  to  descend  onto  the  guide-bar  and  the 
reproducer  to  descend  until  the  contact-piece  1 1 5 
X  engages  the  record,  when  the  record  will  be 
repeated  and  the  operations  cease  at  the  end 
thereof,  as  above  described,  to  be  again  be- 

gun only  by  the  use  of  a  coin,  as  before. 
Having  thus  described  the  invention,  what   1 20 

is  claimed  as  new  is — 
1 .  In  coin-controlled  apparatus  for  phono- 

graphs, a  pivoted  spring-pressed  depressible 
lifting-arm  provided  with  a  latch  mounted  in 
the  path  of  the  arm  and  retractable  thereby,  1  25 
the  latch  having  an  operating-lever  and 
spring-pressed  into  engagement  with  and 
holding  the  depressed  lifting-arm,  a  phono- 

graph-record, a  traveling  reproducer-arm,  a 
motor  for  the  record  and  the  reproducer-arm,  1 30 
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a  brake  for  the  motor,  a  device  connected 
movably  to  the  reproducer-arm  and  movable 
thereby  into  engagement  with  and  depress- 

ing the  lifting-arm  into  latching  engagement 
5  with  the  latch,  and  a  reach-rod  connected  with 

the  brake  and  having  an  upturned  end  in  the 
path  of  the  reproducer-arm  and  engageable 
thereby  after  the  latching  of  the  lifting-arm 
occurs. 

2.  In  coin-controlled  apparatus  for  phono- 
graphs, the  combination  with  a  record,  a 

traveling  reproducer-arm,  a  movable  guide- 
pin  mopnted  on  the  reproducer-arm,  and  a 
motor  for  the  record  and  the  reproducer-arm, 
of  a  motor-brake  provided  with  a  reach-rod 
having  an  end  in  the  path  of  the  reproducer- 
arm  and  engageable  thereby,  a  lifting-arm 
depressible  by  the  guide-pin,  a  latch  movable 
into  engagement  with  the  depressed  lifting- 

20  arm,  and  an  operating-lever  attached  to  the 
latch  operating  to  move  the  latch  out  of  en- 

gagement with  the  lifting-arm,  the  lifting- 
arm  when  released  engaging  the  guide-pin 
and  thereby  lifting  the  reproducer-arm  out 

25  of  engagement  with  the  reach-rod. 
3.  In  coin-controlled  apparatus  for  phono- 

graphs, the  combination  of  a  support,  a  guide 
on  the  support,  a  lifting-arm  pivoted  on  the 

15 

support  and  normally  spring-pressed  beyond 
the  plane  of  the  guide,  and  a  latch  pivoted  on  30 
the  support  adjacent  to  the  arm  for  prevent- 

ing the  arm  from  moving  beyond  the  plane  of 
the  guide. 

4.  In  coin-controlled  apparatus  for  phono- 
graphs, the  combination  with  a  portable  35 

stand  provided  with  a  supporting-base  and 
having  a  guide  approximately  parallel  to  the 
bottom  of  the  base,  a  guide  on  the  stand  in- 

clined to  and  above  the  plane  of  the  other 
guide,  and  a  depressible  lifting-arm  pivoted  40 
on  the  stand  and  normally  spring-pressed  be- 

yond the  plane  of  the  first-mentioned  guide, 
of  a  latch  pivoted  on  the  stand  and  spring- 
pressed  into  the  path  of  the  lifting-arm  and 
retractable  thereby,  the  latch  being  capable  45 
of  engaging  the  lifting-arm  and  preventing 
its  movement  beyond  the  plane  of  the  guide 
and  having  an  operating-lever  for  moving  the 
latch  to  release  the  arm. 

In  testimony  whereof  I  affix  my  signature  50 
in  presence  of  two  witnesses. 

EARL  L.  CRABB. 

Witnesses : 
Wm.  C.  Thompson, 
E.  T.  Silvius. 
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To  all  ivhorrv  it  may  concern: 
Be  it  known  that  I,  John  C.  English,  a 

citizen  of  the  United  States,  and  a  resident  of 
the  city  of  Camden,  State  of  New  Jersey,  have 

5  invented  certain  new  and  useful  Improve- 
ments in  Sound-Boxes  for  Talking-Machines, 

of  which  the  following  is  a  full,  clear,  and 
complete  disclosure. 

In  the  reproduction  of  sound  from  talking- 
io  machine  records,  either  of  the  type  having 

vertical  undulations  in  the  record-groove  or 
of  the  type  having  horizontal  undulations  in 
the  record-groove,  it  is  well  known  that  the 
diaphragm  of  the  sound-box  or  reproducer 

15  vibrates  in  parts,  and  the  center  of  the  dia- 
phragm being  farther  from  the  points  which 

are  confined  in  the  casing  of  the  sound-box 
responds  more  readily  to  the  vibrations  of 
the  stylus-bar  than  at  the  portions  adjacent 

20  the  outer  edge  of  the  same.  Vibrations 
which  are  of  high  frequency  and  which  are 
not  exactly  sinusoidal  or  harmonic  in  form 
more  readily  act  upon  the  center  of  the  dia- 

phragm than  upon  the  outer  portions  thereof, 
25  which  respond  more  readily  to  the  vibrations 

of  less  frequency.  The  vibrations  which  are 
not  true  harmonic  or  sinusoidal  curves  are 
those  caused  by  the  inaccurate  action  of  the 
stylus-bar,  due  to  frictional  contact  with  the 

30  bottom  of  the  sound-groove  or  the  sides  there- 
of, and  the  sound  reproduced  is  very  much  im- 

proved if  these  undesirable  vibrations  can  be 
eliminated. 

The  object,  therefore,  of  my  invention  is  to 
35  provide  such  a  construction  in  connection 

with  the  diaphragm  of  a  sound-box  as  to 
overcome  these  objections. 

A  further  object  of  my  invention  is  to  pro- 
vide such  a  construction  in  the  stylus-bar  of 

4°  the  sound-box  and  the  fulcrum  pivot  thereof 
that  the  parts  will  be  made  more  efficient  in 
action,  simple  in  construction,  and  more  du- 

rable in  their  wearing  qualities. 
For  a  full,  clear,  and  exact  description  of 

45  one  embodiment  of  my  invention  reference 
may  be  had  to  the  following  specification  and 
to  the  accompanying  drawings,  forming  a 
part  thereof,  in  which — 

Figure  1  is  a  central  longitudinal  see- 
So  tional  view  of  a  sound-box,  showing  my  im- 

provements applied  thereto.  Fig.  2  is  a 
similar  view  to  Fig.  1,  but  showing  the  dia- 

phragm and  stylus-bar  separated  from  the 
sound-box.     Fig.  3  is  a  plan  view  of  the 

diaphragm-casing,  showing  the  manner  of  55 
pivoting  the  stylus-bar  thereto,  part  of  the 
casing  being  broken  away;  and  Fig.  4  is  an 
elevation  of  a  stylus-bar  separated  from  the 
sound-box,  parts  thereof  being  shown  in  sec- tion. 60 

Referring  to  the  drawings,  the  numeral  1  in- 
dicates the  tubular  portion  of  the  sound-box 

casing,  which  is  adapted  to  be  connected 
with  tbe  sound-conveying  means  or  ampli- 
fying-horn  and  to  the  outer  cylindrical  part  65 
of  the  casing  thereof.     The  tubular  portion 
I  terminates  in  a  disk-shaped  portion  3,  be- 

tween which  and  the  end  of  the  cylindrical 
casing  2  the  diaphragm  4  is  retained,  suit- 

able gaskets  5  being  inserted  between  said  dia-  70 
phragm  and  the  adjacent  portions  of  the  cas- 

ing. The  stylus-bar  6  is  fulcrumed  or  piv- 
oted upon  the  cylindrical  portion  2  of  the 

casing  by  means  of  a  torsion-spring  7,  which 
is  provided  with  three  annular  rings  or  eyes,  as  75 
indicated  at  8,  9,  and  10.     The  central  eye 
9  is  secured  to  the  stylus-bar  6  in  the  following 
manner:  Said  stylus-bar  6  is  bored  or  drilled 
transversely,  as  shown  in  Fig.  4,  and  the  pin 
I I  secured  in  the  hole  formed  thereby  in  any  80 
suitable  manner,  as  by  brazing  or  soldering 

or  by  producing  a  driving  fit.  The  stylus- 
bar  is  then  bored  centrally  to  receive  the 
stylus  12,  said  bore  passing  transversely 
through  the  pin  11.  Said  pin  1 1  is  then  bored  85 
centrally  and  the  hole  formed  thereby  screw- 
threaded  to  receive  the  thumb  -  screw  13. 
The  central  eye  9  of  the  torsion-spring  7  is 
then  placed  over  the  projecting  end  of  the  pin 
or  plug  1 1  and  said  pin  headed  down  or  riv-  90 
eted,  so  as  to  hold  said  eye  in  position.  The 
eyes  8  and  10  are  then  secured  to  the  cylin- 

drical portion  of  the  sound-box  casing  in  the 
usual  manner  by  screws  14  and  15.  1 

The  central  part  of  the  diaphragm  4  is  cut  bs 
away  to  form  a  circular  opening  16,  within 
which  is  placed  a  conical  hollow  piece  of 
metal  17,  which  has  an  annular  flange  18, 
carried  by  its  larger  end,  said  flange  being 
secured  to  the  diaphragm  4  in  any  suitable 
manner,  such  as  by  cement  or  by  other 
means.  Attached  to  the  apex  of  the  cone  17 
and  extending  interiorly  through  the  same  is 
a  tmall  connecting  rod  or  wire  19,  the  oppo- 

site end  of  which  is  attached  to  the  stylus-  105 
bar  6  in  any  suitable  manner,  but  in  this  in- 

stance by  means  of  the  screw  20. 
It  will  now  be  seen  that  I  have  provided 

oa 
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the  center  of  the  diaphragm  with  a  substan- 
tially unyielding  rigid  body,  which  causes  the 

vibration.-,  transmitted  thereto  by  the  stylus- 
bar  to  be  distributed  over  a  greater  area  than 

5  would  be  the  case  when  the  stylus-bar  is  con- 
nected directly  with  the  center  of  the  dia- 

phragm. This  construction  not  only  pro- 
duces a  great  improvement  in  the  quality, 

softness,  and   mellowness  of  the  sound  pro- 
10  duced  by  the  diaphragm,  but  also  a  much 

longer  connection  between  the  end  of  the 
stylus-bar  and  the  diaphragm,  whereby  the 
stylus-bar  is  allowed  to  oscillate  about  its 
fulcrum  much  more  freely  and  with  less  tend- 

15  enoy  to  cause  the  vibrations  to  be  delivered 
to  the  diaphragm  at  an  oblique  angle. 

By  attaching  the  torsion-spring  7  to  the 
stylus -bar  in  the  manner  described  I  have 
provided  means  for  holding  said  spring  much 

20  more  securely  and  firmly  in  position  than 
heretofore,  while  at  the  same  time  the  parts 
are  easy  to  manufacture  and  more  efficient  in 
action. 

Having  thus  described  my  invention,  it 
25  will  be  obvious  that  certain  changes  may  be 

made  in  form,  proportion,  and  arrangement 
of  parts  without  departing  from  the  spirit 
anc  scope  of  my  invention ;  but  what  I  claim, 
and  desire  to  protect  by  Letters  Patent  of 

30  the  United  States,  is — 
1.  In  a  sound-box  for  talking-machines, 

the  combination  with  a  diaphragm  provided 
with  an  opening,  of  a  hollow  conical  flanged 
body  having  its  flanges  secured  to  the  edge  of 

35  the  opening  in  said  diaphragm  to  render  the 
center  of  said  diaphragm  insensible  to  non- 
sinusoidal  vibrations. 

2.  In  a  sound-box  for  talking-machines, 
the    combination    with    a    diaphragm    of    a 

40  st}rlus-bar  located  on  one  side  of  said  dia- 
phragm, and  a  rigid  hollow  conical  body  at- 

tached to  the  central  portion  of  said  dia- 
phragm and  having  its  apex  in  the  opposite 

side  of  said  diaphragm,  and  a  connection  be- 
45  tween  said  stylus-bar  and  the  apex  of  said 

conical  bod  v. 

3.  In  a  sound-box  for  talking-machines, 
the  combination  with  a  diaphragm  and  stylus- 
bar  located  on  one  side  of  said  diaphragm,  of 

50  a  rigid  hollow  conical  body  having  its  apex 
on  the  opposite  side  of  said  diaphragm  and 
having  a  flange  at  its  base  by  which  it  is  at- 

tached to  the  diaphragm  and  a  flexible  con- 
nection between  said  stylus-bar  and  the  apex 

55  of  said  conical  body. 
4.  In  a  sound-box  for  talking-machines, 

the  combination  of  a  stylus-bar  and  with  a 
diaphragm  provided  with  an  opening,  lo- 

cated on  one  side  of  said  diaphragm,  and  a 
60  rigid  hollow  conical  body  projecting  through 

said  opening  with  its  apex  on  that  side  of  the 
diaphragm  opposite  to  that  on  which  said 

stylus-bar  is  located,  and  a  connection  pass- 
ing through  said  hollow  body  attached  to 

said  si  \  lus-bar  and  to  said  hollow  body.  65 

5.  In  a  sound-box  for  talking-machines, 
the  combination  with  a  diaphragm  provided 

with  an  opening,  the  stylus-bar  located  on 
one  side  of  said  diaphragm,  and  a  rigid  hol- 

low conical  body  projecting  through  said  70 

opening  with  its  apex  on  that  side  of  the  dia- 
phragm opposite  to  that  on  which  the  stylus- 

bar  is  located,  said  body  having  an  annular 
flange  which  is  attached  to  said  diaphragm, 
and  a  connection  passing  through  said  hollow  75 

body,  attached  to  said  stylus-bar  and  to  the 
apex  to  the  said  hollow  body. 

6.  In  a  sound-box  for  talking-machines, 
the  combination  with  a  plane  diaphragm  of  a 

stylus-bar  located  on  one  side  of  said  dia-  80 
phragm,  and  a  rigid  hollow  conical  body  at- 

tached to  the  central  portion  of  said  dia- 
phragm with  an  apex  on  that  side  of  the  dia- 
phragm opposite  to  that  on  which  the  stylus- 

bar  is  located,  and  a  flexible  connection  be-  85 
tween  said  stjdus-bar  and  said  conical  body. 

7.  In  a  sound-box  for  talking-machines, 
the  combination  with  the  stylus-bar  thereof, 
of  a  pivoting  member  having  a  central  open- 

ing, a  pin  passing  through  said  opening  and  90 
the  stylus-bar,  the  central  opening  for  the 
stylus  passing  transversely  through  said  pin. 

8.  In  a   sound-box  for  talking-machines, 
the  combination  with  the  stylus-bar  thereof, 
of  a  pivoting  member  bearing  a  central  open-  95 
ing  therein,   a  pin  extending  through  said 
opening  and  secured  in  an  opening  in  the 

stylus-bar,  the  socket  in  said  stylus-bar  for 

the  stylus  passing  transversely  through  said' 
pin,  and  a  thumb-screw  passing  longitudi-  too 
nally  through  said  pin  for  retaining  the  stylus 

in  position. 
9.  In  a  sound-box  for  talking-machines, 

with  a  stylus-bar  thereof,  of  a  torsion-spring 
having  a  central  eye,  a  pin  passing  through  105 
said  eye  and  through  an  opening  in  the  sty- 

lus-bar, said  torsion-spring  also  having  ter- 
minal eyes  which  are  adapted  to  be  secured 

to  the  sound-box  casing. 

10.  In  a  sound-box  for  talking-machines,   no 
the  combination  with  the  stylus-bar  thereof, 
of  a  torsion-spring  having  a  central  eye  and 
terminal  eyes,  and  a  pin  passing  through 
said  central  eye  and  through  an  opening  in 

the  stylus-bar,  said  pin  being  head.ed  over  on  115 
said  eye,  the  stylus-socket  being  arranged  to 
pass  transversely  through  said  pin. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  10th  day  of  November,  1904. 

JOHN  C.  ENGLISH. 

Witnesses : 
John  F.  Grady, 
Harry  Cobb  Kennedy. 
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To  all  ivfoorrv  it  may  concern: 
Be  it  known  that  I,  William  H.  Hoyt,  a 

citizen  of  the  United  States,  and  a  resident  of 
Wyoming,  in  the  county  of  Essex  and  State 

5  of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Processes  for 

Producing  Flat-Molded  Sound-Records,  of 
which  the  following  is  a  specification. 
My  invention  relates  to  the  manufacture 

io  of  molded  disk  records,  such  as  are  used  for 
some  talking-machines. 

The  object  of  my  invention  is  to  provide  an 
improved  process  of  producing  such  records, 
whereby  they  will  be  given  great  strength 

1 5  and  durability. 

In  the  accompanying  drawings  I  have  illus- 
trated an  apparatus  such  as  may  be  used  in 

producing  a  talking-machine  record  accord- 
ing to  my  invention,  Figure  1  being  a  sec- 

20  tional  elevation  of  such  apparatus  with  the 
record  in  process  of  formation,  and  Fig.  2  is  a 
cross-section  of  the  completed  article. 

The  apparatus,  for  which  I  do  not  claim 

any  novelty  in  the  present  application,  con- 
25  sists  of  a  body  A,  provided  with  a  pin  B  for 

centering  the  matrix-disk  C  and  the  bushing 
D,  which  I  prefer  to  employ  as  a  lining  at  the 
central  aperture  of  the  record.  The  pin  B 
also  forms  a  guide  for  the  pressure-plate  E, 

^o  which  is  adapted  to  engage  the  upper  sur- 
face of  the  record  in  process  of  molding  same. 

E'  is  a  pin  for  producing  the  customary  ec- 
centric recesses  F'  in  the  record  F. 

Hitherto  it  has  been  customary  to  make 

35  the  record  from  a  homogeneous  plastic  com- 
position, which  was  molded  by  being  pressed 

into  the  irregularities  upon  the  upper  sur- 
face of  the  matrix  C.  According  to  my  pres- 

ent invention  after  preparing  a  suitable  plas- 
40  tic  mixture  and  putting  the  same  in  a  viscid 

1  or  molten  condition  into  a  heated  mold  on 

jtop  of  the  matrix  disk  C,  as  indicated  at  F2,  I 
superimpose  a  backing  of  suitable  material — 
such  as  linen,  cardboard,  or  papier-mache 
board — and  then  put  this  mold  and  the  con- 

tents in  a  hydraulic  or  other  press  to  force 
the  top  plate  E  against  the  material  for  the 
record.  The  composition  or  plastic  mass 
should  form  only  a  comparatively  thin  layer, 

50  the  thickness  of  the  backing  being  much 

t5 
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greater  than  that  of  the  composition,  which 
therefore  forms  a  covering  or  lining  for  the 

backing.  By  this  procedure  I  secure  an  im- 
pression of  the  irregularities  of  the  matrix 

not  only  into  the  lining  or  facing  F2,  but  into 
the  adjacent  portion  of  the  backing  F3  as 
well.  This  is  shown  with  particular  clear- 

ness in  Fig.  2.  The  connection  of  the  facing 
with  the  backing  is  thus  rendered  very  strong, 
inasmuch  as  the  said  elements  are  provided  60 
with  interlocking  projections. 

The  article  resulting  from  the  above-de- 
scribed process  can  be  made  considerably 

thinner  than  a  record  made  exclusively  from 
plastic  composition  and  is  much  lighter  in  65 

weight,  stronger,  and  more  durable  than  simi- 
lar articles  as  produced  hitherto. 

While  pressure  is  being  applied  to  mold 
the  article  I  also  cool  the  plastic  mass,  as  by 
water  circulation,  so  as  to  bring  about  a  rapid  70 
hardening  and  solidification  of  the  mass. 

I  claim  as  my  invention — 
1.  The  herein-described  process  of  pro- 

ducing flat-molded  sound-records,  which  con- 
sists in  interposing  a  thin,  substantially  plane  7  5 

plastic  facing  between  a  yielding,  less  plastic 

backing  and  a  substantially  flat  record-ma- 
trix, and  exerting  pressure  so  as  to  impress 

the  irregularities  of  the  matrix  not  only  into 
the  facing,  but  into  the  adjacent  portion  of  80 
the  backing. 

2.  The  herein-described  process  of  pro- 
ducing flat-molded  sound-records,  which  con- 

sists in  interposing,  under  the  application  of 
heat,  a  thin  substantially  plane  plastic  facing  85 
between  a  flat  record-matrix  and  a  yielding, 
less  plastic  backing  of  materially  greater 
thickness  than  said  facing,  and  then  applying 
a  cooling  influence  to  cause  the  facing  to 
harden,  and  at  the  same  time  pressure  to  cause  90 
the  irregularities  of  the  matrix  to  impress 

themselves  into  the  facing  and  into  the  ad- 
jacent portions  of  the  backing. 

3.  The  herein-described  process  of  pro- 
ducing flat-molded  sound-records,  which  con- 

sists in  applying  a  thin,  substantially  plane 

plastic  facing  on  top  of  a  flat  record-matrix, 
then  applying  a  yielding,  non-brittle  and  less 
plastic  backing  on  top  of  said  facing,  apply- 

ing a  downward  pressure  to  the  backing  so  as 
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to  cause  the  facing  to  conform  to  the  irregu- 
larities of  the  matrix,  and  the  rear  surface  of 

the  facing,  under  the  influence  of  said  irregu- 
larities of  the  matrix,  to  assume  irregulari- 

ties which  are  impressed  into  the  face  of  said 
hacking,  and  then  solidifying  the  facing  and 
removing  the  pressure. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

WILLIAM  H.  HOYT. 
Witnesses : 

Fredk.  H.  Beckwith, 
Moss.  Ed.  Jackson. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Harvey  R.  Brocius,  a 

citizen  of  the  United  States,  residing  at  Surn- 
merville,  in  the  county  of  Jefferson  and  State 
of  Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  Reproducers  for 
Graphophones ;  and  I  do  hereby  declare  the 
following  to  be  a  full,  clear,  and  exact  de- 

scription of  the  invention,  such  as  will  enable 
a  others  skilled  in  the  art  to  which  it  apper- 

tains to  make  and  use  the  same. 

My  invention  relates  to  reproducers  or 
sound-boxes  for  graphophones  particularly 
adapted  for  use  on  harcl-mold  cylinder-rec- 

rs  ords,  such  as  the  Edison  or  Columbia. 
The  invention  consists  of  the  details  of  con- 

struction and  combination  of  parts  hereinaf- 
ter described,  and  more  particularly  pointed 

out  in  the  claims. 

In  the  accompanying  drawings,  illustrat- 
ing the  preferred  embodiment  of  my  inven- 

tion, Figure  1  is  a  side  view.  Fig.  2  is  a  plan 
view  looking  at  the  diaphragm.  Fig.  3  is  an 
enlarged  sectional  view  on  line  x  x  of  Fig.  2. 

;  Fig.  4  is  an  enlarged  broken  sectional  view  on 
line  y  y  of  Fig.  2,  showing  the  manner  in 
which  the  sounder-arm  engages  the  stud  or 
pin  secured  to  the  diaphragm;  and  Fig.  5  is 
an  enlarged  view  of  the  sapphire  point. 

Referring  more  particularly  to  the  draw- 
ings, 1  is  the  sound-box,  which  is  made  of 

hard  rubber  or  aluminium,  preferably  the  lat- 
ter, and  is  of  the  ordinary  general  shape  and 

size.     Said  sound-box  is  preferably  provided 
35  with  a  ball-joint  2  for  connection  with  the 

graphophone-carriage  and  has  a  pin  3  for 
holding  said  ball-joint  in  place.  The  walls 
or  rim  around  the  other  open  end  of  the 
sound-box  are  preferably  beveled  inwardly, 

40  as  at  4.  The  glass  diaphragm  5  is  arranged 
between  two  washers  6  and  is  held  in  place 
by  a  spring  7,  which  engages  the  beveled 
walls  above  described.  Near  the  center  of 

said  diaphragm  is  secured  a  stud  or  pin  8, 
i*  which  has  a  small  hole  9  transversely  there- 

through, while  its  outer  end  is  niched  or 
grooved,  as  at  10.  A  flat  equalizing-spring 
11,  fastened  at  one  end  to  the  rim  of  the 
frame,  is  pointed  at  the  other  end,  where  it 

5°  engages  the  opening  9  in  said  stud  or  pin. 
Also  secured  to  the  rim  of  said  body  portion, 

preferably  opposite  where  said  spring  is  fas- 
tened, two  short  arms  12  project  outwardly, 

6o 

70 

75 

[  and  between  them  is  pivotally  mounted  a 

J  cross-pin  carrying  the  stylus-lever  13,  which  55 
extends  over  the  diaphragm  and  has  its  ex- 

tremity adapted  to  engage  the  niche  or  groove 
in  the  stud  or  pin  8.  Said  lever  is  held  firmly 
upon  said  stud  or  pin  by  means  of  a  coiled 

spring  14,  wrapped  around  said  cross-pin  and 
having  one  end  thereof  engaging  said  lever 
and  the  other  one  of  said  short  arms  12.  A 
short  arm  15,  hollow  at  one  end  to  receive  the 

sapphire  point  or  tracing-stylus  16,  is  secured 
to  the  lever  13  at  an  acute  angle  with  the  end  65 

bearing  upon  the  stud  or  pin  8.  Said  sap- 
phire point  or  stylus  is  preferably  shaped  as 

shown  hi  Fig.  5,  having  its  record-engaging 
end  made  in  the  form  of  a  truncated  cone, 
with  its  extremity  as  the  base  of  the  cone. 

It  has  been  found  that  the  style  of  sap- 
phire point  or  stylus  just  described  is  easier 

on  the  record  and  will  not  reproduce  cracks 
or  scratches  on  said  records  as  plainly  as  the 
makes  now  in  use.  The  arm  15  being  ar- 

ranged at  an  angle  with  the  lever  13  allows 
the  stylus  to  ride  smoothly  over  the  record. 

Having  thus  described  my  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is — 
1.  A  sound-box  for  graphophones  having 

the  inner  walls  of  the  rim  round  its  dia- 

phragm -  receiving  depression  beveled  in- 
wardly, a  diaphragm  arranged  in  said  de- 

pression, a  spring  adapted  to  engage  the  in- 
ner beveled  walls  of  said  rim  to  retain  said 

diaphragm  in  place,  a  stylus-lever,  and  means 
to  connect  said  lever  to  said  diaphragm. 

2.  In  a  sound-box  for  graphophones  hav- 
ing a  diaphragm,  a  stud  or  pin  secured  to 

said  diaphragm,  a  stylus-lever  pivotally  con- 
nected to  said  sound-box  and  adapted  to 

bear  upon  said  stud,  an  equalizing-spring 
fastened  at  one  end  to  said  sound-box  and  at 
the  other  end  engaging  said  stud  between  95 

said  lever  and  diaphragm,  and  means  to  re- 
tain said  lever  in  contact  with  said  stud. 

3.  A  sound-box  for  graphophones,  having 
a  diaphragm,  a  stud  or  pin  secured  to  said 
diaphragm,  said  stud  or  pin  having  a  perfo- 

ration transversely  therein,  an  equalizing- 
spring  fastened  at  one  end  to  said  sound-box 
and  at  the  other  end  engaging  the  perfora- 

tion in  said  stud,  a  stylus-lever  pivotally  con- 
nected to  said  sound-box  and  adapted  to  105 

bear  upon  said  stud,  said  lever  carrying  a 
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Btylus,  and  means  bo  retain  Bald  lever  in  con- 
tact w  it  li  said  si  nil. 

I.  A  sound-box  for  graphophones  having 

a  diaphragm,  a  stud  hi-  pin  secured  to  said 
5  diaphragm,  said  stud  or  pin  having  a  niche  or 

groo\  e  in  its  end,  a  stylus-lever  pivo tall v  con- 
nected to  said  sound-box  and  having  its  ex- 

tremity adapted  to  bear  in  said  niche  or 
groove  in  said  stud,  an  equalizing-spring  for 

io  said  stud  or  pin  arranged  between  said  lever 
and  diaphragm,  and  means  to  retain  said  le- 

ver in  contact  with  said  st  ud. 

5.  A  sound-box  for  graphophones,  having 
a    diaphragm,    a   stud    secured    to   said   dia- 

15  phragm,  said  stud  having  a  perforation  trans- 
versely therein  and  a  niche  or  groove  in  its 

end,  an  equalizing-spring  fastened  at  one  end 
to  said  sound-box  and  its  other  end  engag- 

ing the  perforation  in  said  stud,  a  stylus-le- 
20  ver  pivotally  connected  to  said  sound-box 

and  having  its  extremity  adapted  to  bear  in 
said  niche  or  groove  in  said  stud,  said  lever 

carrying  a  stylus,  and  means  to  retain  said 
lc\  er  in  contact  with  said  stud. 

6.  A  sound-box  for  graphophones,  having 
a  diaphragm,  a  stud  or  pin  secured  to  said 
diaphragm,  said  stud  having  a  transverse 
perforation  and  a  niche  or  groove  in  its  end,  a 
Hat  spring  secured  at  one  end  to  said  sound- 

box and  its  other  end  reduced  in  width  and 

engaging  the  perforation  in  said  pin,  a  stylus- 
lever  pivotally  connected  to  said  frame  with 
its  end  adapted  to  bear  in  said  niche  or 
groove  in  said  st  ud,  means  to  retain  said  lever 
in  contact  with  said  stud,  and  a  stylus-carry- 

ing arm  fixed  to  said  lever  and  forming  an 
acute  angle  with  the  end  of  said  lever  which 
bears  upon  said  stud. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

HARVEY  R.  BROCIUS. 
Witnesses : 

H.  D.  Clark, 
I.  B.  McLaughlin 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Walter  S.  Fernan,  a 

citizen  of  the  United  States,  residing  at  New 
York,  in  the  county  of  Kings  and  State  of 

5  New  York,  have  invented  certain  new  and 
useful  Improvements  in  Phonograph-Horns, 
of  which  the  following  is  a  specification,  such 
as  will  enable  those  skilled  in  the  art  to  which 
it  appertains  to  make  and  use  the  same. 

i  o  This  invention  relates  to  the  delivery-horns 
of  phonographs  and  other  machines  of  this 
class;  and  the  object  thereof  is  to  provide  a 
delivery-horn  for  machines  of  the  class  speci- 

fied which  will  do  away  with  the  mechanical, 
1 5'  harsh,  and  metallic  sounds  usually  produced 

in  the  operation  of  such  machines  and  also 
produce  a  full,  even,  and  continuous  volume 
of  sound  in  which  the  articulation  is  clear, 
full,  and  distinct,  a  further  object  being  to 

20  provide  a  horn  of  the  class  specified  which  is 
made  entirely  of  wood  or  other  fibrous  mate- 

rial; and  with  these  and  other  objects  in  view 
the  invention  consists  in  a  horn  of  the  class 
specified  constructed  as  hereinafter  described 

25  and  claimed. 
The  invention  is  fully  disclosed  in  the  fol- 

lowing specification,  of  which  the  accompa- 
nying drawings  form  a  part,  in  which  the  sep- 

arate parts  of  myimprovement  are  designated 
30  by  suitable  reference  characters  in  each  of 

the  views,  and  in  which — 
Figure  1  is  a  side  view,  partly  in  section,  of 

my  improved  delivery-horn  for  phonographs 
and  similar  machines,  and  Fig.  2  a  transverse 

35  section  of  the  horn  on  the  line  2  2  of  Fig.  1. 
In  the  practice  of  my  invention  I  provide 

a  delivery-horn  a  for  phonographs  and  other 
talking-machines  or  music-reproducing  ma- 

chines provided  at  its  smaller  end  with  the 
40  usual  nozzle-piece  b,  by  means  of  which  con- 

nection is  made  with  the  machine  in  the  usual 
manner,  and  in  the  form  of  construction 
shown  a  supplemental  horn-piece  c  is  em- 

ployed between  the  body  portion  of  the  horn 
45  and  the  nozzle-piece  b  and  in  which  the  noz- 

zle-piece b  is  secured,  the  supplemental  piece 
serving  as  means  for  connecting  the  body 
portion  of  the  horn  with  the  nozzle-piece,  and 
the  smaller  end  of  the  horn  is  also  provided 

50  with  a  shield  or  covering  d,  which  extends,  in 
the  form  of  construction  shown,  from  the 
smaller  end  of  the  piece  c  a  predetermined 

distance  along  the  smaller  end  of  the  horn 
and  serves  as  a  reinforcement  therefor. 

The  body  portion  of  the  horn  is  composed  55 
of  a  plurality  of  longitudinal  ribs  e,  separated 
by  tapering  spaces  which  gradually  widen 
from  the  smaller  end  to  the  larger  end  of  the 
horn,  and  these  spaces  are  filled  in  with  web 
members/,  composed  of  a  plurality  of  layers  60 
of  wood  or  other  fibrous  material  secured  to- 

gether, and  the  edges  of  the  said  web  mem- 
bers fit  in  grooves  e2,  formed  in  the  opposite 

sides  of  the  rib  members  e.     In  the  form  of 
construction  shown  the  web  members  /  are  65 
composed  of  three  separate  layers  of  mate- 

rial; but  it  will  be  apparent  that  other  num- 
bers of  layers  of  material  may  be  employed, 

and  the  said  layers  of  material  are  in  prac- 
tice, if  more  than   one  layer  be  employed,  70 

secured  together  before  the  said  web  members 
are  secured  in  place  between  the  ribs  e. 

All  the  parts  of  my  improved  horn,  includ- 
ing the  nozzle-piece  b,  the  short  tube  member 

c,  and  the  shield  or  covering  d,  are  composed  75 
of  wood  or  other  fibrous  material,  and  my  in- 

vention is  not  limited  to  the  use  of  the  part  c; 
but  I  prefer  to  use  said  part,  as  it  forms  a  re- 

inforcement and  strengthening  device  for  the 
smaller  end  of  the  horn.  80 

A  horn  made  in  this  manner  will  not  pro- 
duce the  harsh  metallic  and  other  objection- 
able sounds  usually  produced  by  the  deliv- 

ery-horns of  instruments  or  machines  of  the 
class  specified,  and  changes  in  and  modifica-  85 
tions  of  the  construction  described  may  be 
made  without  departing  from  the  spirit  of 
my  invention  or  sacrificing  its  advantages. 

Having  fully  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters  90 

Patent,  is — ■ 1.  A  deli  very-horn  for  phonographs  and 
similar  machines,  the  body  portion  of  which 
is  composed  of  longitudinal  ribs  having  oppo- 
sitety-disposed  side  grooves,  and  tapering  95 
webs  secured  in  said  grooves,  substantially  as 
shown  and  described. 

2.  A  delivery-horn  for  phonographs  and 
similar  machines,  the  body  portion  of  which 
is  composed  of  longitudinal  ribs  having  oppo- 

sitely-disposed side  grooves,  and  tapering 
webs  secured  in  said  grooves,  said  webs  being 
composed  of  separate  layers  of  material,  sub- 

stantially as  shown  and  described. 
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:!.  A  delivery-horn  for  phonographs  and 
similar  machines,  the  body  portion  of  which 
is  composed  of  longitudinal  ribs  having  oppo- 

sitely-disposed side  grooves,  and  tapering 
weba  secured  in  said  grooves,  said  ribs  and 
said  webs  being  composed  of  fibrous  material, 
substantially  as  shown  and  described. 

In  testimony  t  hat  I  claim  the  foregoing  as 

my  invention  1  have  signed  myname,  in  pres- 
ence of  (lie  subscribing  witnesses,  this  13th  io 

day  of  January,  1906. 
WALTER  S.  FERNAN. 

Witnesses : 
F.  A.  Stewart. 
C.  E.  Mulreany 
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No.  829,123. Specification  of  Letters  Patent. 

Application  filed  April  26,  1905.    Serial  No,  257,560. 

Patented  Aug.  21,  1906. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Alexander  N.  Pier- 
man,  a  citizen  of  the  United  States,  residing 
at  Newark,  in  the  county  of  Essex  and  State 
of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Frictional  Re- 

producing Attachments  for  Phonographs,  of 
which  the  following  is  a  description. 
My  invention  relates  to  reproducing  at- 

tachments for  phonographs  of  the  type 
wherein  a  friction-wheel  is  positively  driven, 
and  by  a  frictional  connection  between  said 
wheel  and  the  diaphragm  the  latter  is  put 
under  stress,  so  that  by  providing  suitable 
mechanism  operated  by  the  reproducing- 
stylus  for  varying  the  amount  of  friction  the 
diaphragm  will  b6  thrown  into  vibration  in 
accordance  with  the  movements  of  the  stylus, 

and  thereby  reproduce  the  sounds  represent- 
ed by  the  sound-waves  of  the  phonographic 

record  on  which  the  stylus  travels.  Appa- 
ratus operating  upon  this  general  principle 

is  well  known  in  the  art,  being  disclosed  in 

British  patents  to  Hope-Jones,  No.  15,245  of 
1890,  and  to  St.  George,  No.  3,473  of  1880. 

My  invention  has  for  its  object  the  provi- 
sion of  apparatus  of  this  character  in  which 

the  diaphragm,  friction -wheel,  reproducer- 
stylus,  and  connecting  parts  are  carried  by  a 
frame  or  support  which  is  capable  of  being 
inserted  and  held  in  the  sound-box  carrier- 
arm  of  an  ordinary  phonograph. 

Reference  is  hereby  made  to  the  accompa- 
nying drawings,  in  which — 

Figure  1  is  a  plan  view  of  the  improved  at- 
tachment. Fig.  2  is  a  side  elevation  show- 

ing my  improved  attachment  in  operative 

position  with  respect  to  a  phonograph-record 
and  showing  also  in  section  the  sound-box 
carrier-arm  of  a  phonograph  and  the  support 
for  the  forward  end  of  the  same.  Fig.  3  is  a 

section  on  line  3  3  of  Fig.  2  viewed  in  the  di- 
rection of  the  arrows.  Fig.  4  is  a  section  on 

line  3  3  of  Fig.  2  viewed  in  the  direction  oppo- 
site to  the  arrows.  Fig.  5  is  a  section  on  line 

5  5  of  Fig.  4. 
Corresponding  parts  are  indicated  by  the 

same  reference  characters  in  the  several  views. 

The  improved  attachment  comprises  a 
flanged  ring  1  of  a  size  suitable  for  fitting 
within  the  sound-box  carrier-arm  2  of  an  or- 

dinary phonograph,  in  which  it  may  be  se- 
curely held  by  a  set-screw  in  the  usual  man- 

ner. Carried  by  the  ring  1  is  a  supporting 
frame  or  body  comprising  a  cylinder  3,  disk  4,  5  5 

and  an  internally- threaded  ring  4a.  Within 
the  said  ring  the  diaphragm  5  is  clamped  be- 

tween rubber  gaskets  6  6  in  the  usual  man- 
ner by  means  of  the  flanged  plate  7  and  screw- 

threaded  ring  8.  A  friction- wheel  9,  of  am-  60 
ber  or  other  suitable  material,  is  mounted  on 
a  pin  or  spindle  10,  journaled  in  a  bracket  11, 
which  is  secured  to  the  bottom  of  the  disk  4. 

The  friction-wheel  9  is  circumferentially 
grooved  to  receive  a  driving-belt  12,  which  65 
derives  its  power  from  a  grooved  friction- 
roller  13,  carried  on  a  spindle  14,  which  is 
supported  by  the  free  end  of  the  floating 
frame  15.  The  upper  end  of  the  frame  15  is 
loosely  mounted  on  the  pin  10,  and  the  roller  70 
13  normally  rests  against  the  surface  of  the 
sound-record  a  when  the  device  is  in  opera- 

tive position,  being  pressed  against  said  sur- 
face by  the  spring  29.  The  frame  15  is  in- 

clined with  respect  to  the  surface  of  the  rec-  75 
ord  a,  so  that  the  rotation  of  the  same  in  the 
direction  indicated  by  the  arrow,  Figs.  2  and 
5,  tends  to  increase  the  pressure  of  the  roller 
14  on  the  surface  of  the  record,  whereby  a 

good  driving  contact  is  secured  for  the  fric-  80 
tion-roller.     A  reproducer-st}dus  16  is  car- 

ried at  one  end  of  a  lever  17,  which  is  pivoted 
at  18  to  a  lug  projecting  downward  from  the 
weight  19.     The  latter  is  pivoted  at  20  to  a 
pin  21,  carried  by  the  ring  1,  and  is  apertured  85 
at  28  for  the  passage  of  the  driving-roller  13 
and  belt  12.     The  end  of  the  lever  17  which 

is  opposite  the  stylus  16  is  connected,  by 
means  of  a  link  22,  with  an  eye  23,  secured  to 
a  lever  24.     The  latter  lever  is  pivoted  at  25  90 
to  the  bracket  1 1  and  carries  at  its  free  end  a 

roller  26.     Between  the  roller  26  and  the  fric- 
tion-wheel 9  is  a  friction-plate  27,  whose  up- 

per end  is  formed  with  shoulders  which  abut 
against  the  lower  face  of  the  diaphragm  and  95 
tongues  which  pass  through  the  same  and  are 
bent  over  upon  its  upper  face,  (see  Fig:  3,) 
whereby  it  is  secured  to  the  diaphragm  5. 
When  the  carrier-arm  2  is  in  its  depressed  po- 

sition, as  shown  in  Fig.  2,  the  stylus  16  will  be  100 

in  engagement  with  the  record-groove  of  the 
phonogram  a  and  the  roller  13  will  rest  upon 
the  surface  of  the  record.     On  operating  the 
lift-lever  I  the  arm  2  will  be  elevated,  and 
both  the  stylus  16  and  roller  13  will  be  clear  105 
of  the  surface  of  the  phonogram.     In  other 
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words,  my  attachment  will  be  thrown  into  a  ml 
out  of  operation  in  exactly  the  same  manner 
as  an  ordinary  phonograph-reproducer. 

The  operation  of  the  device  is  as  Follows: 
5  The  lift-lever  b  being  operated  to  lower  the 

stylus  Mi  into  engagement  with  the  rotating 
phonogram  a,  the  roller  L3  is  simultaneous) 
brought  into  driving  engagement  with  the 
surface  of  i  he  said  phonogram  and  by  means 

10  of  the  belt  12  drives  the  friction-wheel  9, 
The  friction-wheel  exerts  a  thrust  upon  the 
plate  27,  and  thereby  places  the  diaphragm  5 
under  elastic  stress.  The  amount  of  strets 
is  varied  by  the  up-and-down  movement  of 

ij  the  roller  26,  controlled  by  the  stylus  16 
through  the  lever  17  and  link  22,  so  that 
when  the  link  22  is  drawn  downward  the 
roller  26  presses  against  the  plate  27  and  in- 

creases the  amount  of  friction  between  said 
20  plate  and  the  wheel !),  thereby  increasing  the 

t  hrust  upon  the  diaphragm.  When  the  link 
22  is  moved  upward,  the  roller  26  is  carried 
a  way  from  the  plate  27,  thereby  decreasing 
the  friction  between  the  wheel  9  and  plate  27 

25  and  allowing  the  diaphragm  to  move  toward 
its  normal  position.  The  diaphragm  is  thus 
caused  to  respond  accurately  to  the  minute 
movements  of  the  stylus  16  produced  by  the 
elevations   and    depressions   of   the   record- 

30  groove  of  the  sound-record  or  phonogram  a. 
Having  now  described  my  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Let- 
ters Patent,  is  as  follows : 

1.  In  an  apparatus  of  the  character  de  • 
35  scribed,  a  rotating  sound-record,  a  sound- 

box carriage  traveling  transversely  to  the  d:- 
rection  of  rotation  thereof,  and  a  friction- 
wheel  carried  by  the  carriage  and  driven  by 
the   surface   of  the   sound-record,   substan- 

40  tially  as  set  forth. 
2.  In  an  apparatus  of  the  character  dt 

scribed,  a    rotating    sound  -  record,   a   dia- 
phragm-support   and    diaphragm    traveling 

transversely    to    the    direction    of    rotation 
45  thereof,  a  rotating  frictional  element  driven 

by  the  surface  of  the  sound-record  and  a  co- 
operating frictional  element  connected  to  the 

diaphragm,  substantially  as  set  forth. 
3.  In  an  apparatus  of  the  character  de- 

50  scribed,  a  rotating  sound-record,  a  dia- 
phragm-support and  diaphragm  traveling transversely  to  the  direction  of  rotation 

thereof,  a  rotating  frictional  element  driven 
by  the  surface  of  the  sound-record,  a  cooper- 

55  ating  frictional  element  connected  to  the  dia- 
phragm and  a  stylus  engaging  the  sound- 

record  and  connected  to  the  last-mentioned 
frictional  element,  substantially  as  set  forth. 

4.  In  an  apparatus  of  the  character  de- 
60  scribed,  a  sound-record,  a  diaphragm-sup- 

port and  diaphragm,  means  for  producing 
rotation  of  the  sound-record  and  relative 
movement  of  the  sound-record  and  dia- 

phragm-support in  a  direction  transverse  to 

90 

t  lie  direct  ion  of  rotation  of  the  sound-record,  65 
and  a  friction-wheel  driven  by  the  surface  of 
the  sound-record,  substantially  a*s  set  forth. 

."J.  In  an  apparatus  of  the  character  de- 
scribed, a  sound-record,  a  diaphragm-sup- 

port and  diaphragm,  means  for  producing  7c 
rotation  of  the  sound-record  and  relative 
movement  of  the  sound-record  and  dia- 

phragm-support in  a  direction  transverse  to 
the  direction  of  rotation  of  the  sound-record, 
a  friction-wheel  driven  by  the  surface  of  the  75 
sound-record  and  a  frictional  element  con- 

nected to  the  diaphragm  and  cooperating 
with  said  friction-wheel,  substantially  as  set forth. 

6.  In  an  apparatus  of  the  character  de-  80 
scribed,  a  sound-record,  a  diaphragm-sup- 

port and  diaphragm,  means  for  producing 
rotation  of  the  sound-record  and  relative 
movement  of  the  sound  -  record  and  dia- 

phragm-support in  a  direction  transverse  to  85 
the  direction  of  rotation  of  the  sound-record, 
a  friction-wheel  driven  by  the  surface  of  the 
sound-record,  a  frictional  element  connected 
to  the  diaphragm  and  cooperating  with  the 
friction  -  wheel  and  a  stylus  engaging  the 
sound-record  and  connected  to  the  said  co- 

operating frictional  element,  substantially  as 
set  forth. 

7.  In  an  apparatus  of  the  character  de- 
scribed, a  frame  or  support  carrying  a  dia-  95 

phragm,  a  friction-wheel  and  an  apertured 
floating  weight,  said  weight  being  provided 
with  a  reproducing-stylus,  and  driving  means 
for  said  friction-wheel  passing  through  the 
aperture  of  said  floating  weight,  substan-  too 
tially  as  set  forth. 

8.  In  an  apparatus  of  the  character  de 
scribed,  a  rotating  sound-record,  a  sound 
box  carriage  traveling  transversely  to  the  di 
rection  of  rotation  thereof,  a  member  pivot-  105 
ally  supported  by  said  carriage  and  carrying 
at  its  free  end  a  friction-roller  for  engage- 

ment with  the  record -surface,  said  roller  be- 
ing in  advance  of  a  line  drawn  from  the  said 

pivot   perpendicular  to   the  record-surface,   1 
whereby  the  rotation  of  the  record  causes  an 
increase  of  pressure  of  the  roller  upon  the 
record,  substantially  as  set  forth. 

9.  The  combination  with  the  speaker  for 
talking-machines,  the  stylus,  and  the  con-  115 
nection  between  said  stylus  and  the  dia- 

phragm of  said  speaker,  of  a  revoluble  drum 
carried  by  said  speaker  in  contact  with  said 
connection,  and  driving  means  for  said  drum 
adapted  to  be  actuated  by  the  record-cyl-  ] inder. 

This   specification   signed   and   witnessed 
this  25th  day  of  April,  1905. 

ALEXANDER  N.  PIERMAN. 
Witnesses : 

Delos  Holden, 
Frank  L.  Dyer. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Arthur  W.  Cole,  a 

subject  of  the  King  of  Great  Britain,  and  a 
resident  of  West  Hoboken,  Hudson  county, 

5  and  State  of  New  Jersey,  have  invented  cer- 
tain new  and  useful  Improvements  in  Re- 

versing-Gear  for  Phonographs,  of  which  the 
following  is  a  specification. 

My  invention  relates  to  means  for  revers- 
io  ing  the  diaphragm-carriages  of  phonographs; 

and  it  consists  of  electric  carriage-retracting 
apparatus  and  automatic  circuit  closing  and 
breaking  devices,  whereby  instantaneous  re- 

turn of  the  carriage  is  effected  with  economy 

IS  of  time,  as  compared  with  the  common  re- 
turn-screw device,  as  hereinafter  described, 

reference  being  made  to  the  accompanying 

drawings,  in  which — 
Figure  1  is  a  front  elevation  of  my  im- 

20  proved  carriage-reversing  device  with  some 
parts  of  the  contact  devices  in  vertical  section 
and  with  dotted  lines  indicating  some  parts 

of  the  phonograph-base.  Fig.  2  is  a  plan 
view  with  some  parts  of  the  phonograph  in 

25  dotted  lines  and  with  part  of  the  speaker- 
carrying  arm  of  the  phonograph  in  full  hues. 
Fig.  3  is  an  end  elevation  of  the  reversing 

apparatus  with  a  part  of  the  contact  appara- 
tus in  vertical  section  and  with  an  end  view 

30  of  the  phonograph-slideway  for  the  speaker- 
carrying  arm. 

So  far  as  the  phonograph  is  concerned  it  is 
only  necessary  for  the  illustration  of  my  in- 

vention to  show  in  the  drawings  the  part  a  of 
35  the  speaker-carrying  arm  with  its  attached 

shifter-arm  b,  dotted  outlines  of  some  of  the 
phonograph  parts,  and  the  end  view  of  the 
slideway  c  whereon  said  speaker-arm  a  moves 
in  the  working  of  the  phonograph. 

40  The  reversing  attachment  comprises  a 
solenoid-coil  d,  suitably  mounted  on  a  base  e 
in  front  of  the  phonograph  and  parallel  with 
the  same,  as  indicated  bj  the  feed-screw  / 
and  cylinder  g  (dotted)  of  the  phonograph, 

45  the  core  h  of  said  coil  being  connected  by  a 

jointed  hook  i  with  the  pin  j  of  a  crank  ~k,  the shaft  of  which,  I,  is  mounted  in  a  block  m, 
which  I  attach  to  the  under  side  of  arm  b  and 

which  carries  another  crank  m',  this  latter 
50  crank  having  a  pin  n,  projecting  from  its  free 

end  and  resting  on  the  slideway  c. 
Slidably  mounted  in  bearings  at  0  and  p, 

located  at  the  extremities,  respectively,  of 
the  solenoid-coil,  is  a  shifting  rod  g,  which  is 

coupled  by  clamps  r  s  with  a  similar  sliding  55 

rod  t  parallel  with  rod  g  in  the  same  bearing- 
supports,  said  clamps  each  having  a  stop-lug 
u'  between  which  the  extremity  of  arm  b 
works  for  closing  the  solenoid-circuit  and  for 
resetting  the  shifting  rod  after  each  return  60 
of  the  speaker. 

The  circuit  closing  and  breaking  device 
consists  of  the  terminals  x  and  y  of  the  wire 

%d,  pendent  hi  mercury-holding  cups  z,  com- 
municating with  each  other  and  with  an  in-  65 

termediate  cylinder  3  through  orifices  2  at 

their  bases,  said  cylinder  3  containing  a  plun- 
ger 4,  which  is  normally  held  at  the  surface  of 

the  mercury  or  slightly  above  b}T  a  spring  5. 
The  rod  t  carries  an  inclined  piece  6  under-  70 
neath  it  and  in  range  of  the  head  of  rod  7  of 

the  plunger,  so  that  the  higher  part  of  the  in- cline rides  onto  said  rod  when  arm  b  reaches 

the  lug  u'  of  clamp  s  just  prior  to  the  finish 
of  the  movement  of  the  speaker  to  the  right  75 
in  the  process  of  giving  audible  delivery  of 
the  record  and  by  forcing  down  the  plunger 
raises  the  mercury  in  cups  2  into  contact  with 
said  terminals  y,  thus  closing  the  circuit 
which  instantly  retracts  the  core  h,  which  80 

swings  shaft  I  upward  on  pin  n,  as  a  ful- 
crum resting  on  slideway  c,  and  lifts  arm  a 

through  the  instrumentality  of  block  m,  at- 
tached to  arm  b  and  carrying  shaft  I,  thus 

disengaging  arm  a  from  the  phonograph  feed-  85 
screw  /and  instantly  pulling  said  arms  a  and 
b  back  to  the  starting-point,  where  arm  b, 
coming  in  contact  with  lug  u  of  clamp  r, 

shifts  rods  g  and  t  back,  relieving  plunger-rod 
7  from  depression  by  the  inclined  piece  6  and  90 
allowing  spring  5  to  lift  plunger  4  and  break 
the  contact.  The  weight  then  being  no 

longer  subject  to  the  uplifting  pull  of  the  cur- 
rent on.  the  core  h  causes  the  drop  of  arm  a 

and  reengagement  with  the  feed-screw/.  95 
The  solenoid-core  is  by  its  connection  with 

the  phonograph  -  carriage  arm  a,  through 
hook  i,  crank  k,  and  shaft  I,  drawn  out  by 

said  carriage-arm  preparatory  to  the  retract- 
ing operation  when  the  carriage  is  operated  100 

by  the  feed-screw  f;  but  it  will  be  noticed 
that  the  power  for  retracting  the  carriage  is 

supplied  by  a  separate  battery  v',  thus  reliev- 
ing the  phonograph-power  of  this  part  of  the 
work.  105 

The  arm  b  when  the  carriage  reaches  the 
end  of  the  record  contacts  with  and  shifts  the 

stop  s  u'  and  with  it  therod  t  and  incline  6; 
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bo  that  the  incline  when  shifted  depresses  the 

contact  button  or  pin  to  close  (he  circuit  con- 
trolling the  solenoid,  &<•.     Astop  8  od  rod  t 

limits  the  oul  movement  of  the  rods  q  t  by 
5   contact  with  bearing-support  o,  and  another 

stop  9  limits  the  back  movement. 

What  I  claim  as  my  invention  is- 

1.  'The  combination  with  a  phonograph,  of 
a    phonograph  -carriage-  ret  racl  ing    device 

io  comprising  a  solenoid-actuator,  means  for 
energizing  the  solenoid,  automatic  circuit 
closing  and  breaking  devices  controlling  the 
operation  of  said  actuator,  means  for  auto- 

matically disengaging  the  phonograph-car- 
15  riage  From  the  feed-screw  when  the  circuit 

closes,  and  means  for  automatically  reengag- 
ing  said  arm  and  feed-screw  when  the  circuit 
breaks. 

_'.  The  combination  with  a  phonograph,  of 
20  a  phonograph -carriage -retracting  device 

comprising  a  solenoid-actuator,  means  inde- 
pendent of  the  phonograph-power  for  ener- 

gizing the  solenoid,  automatic  circuit  closing 
and  breaking  devices  controlling  the  opera- 

[  25  tion  of  said  actuator,  means  for  automatic- 

ally disengaging  the  phonograph -carriage 
from  the  feed-screw  when  the  circuit  closes, 
and  means  for  automatically  reengaging  said 
arm  and  feed-screw  when  the  circuit  breaks. 

30  3.  The  combination  with  a  phonograph,  of 

a  phonograph-  carriage -retracting  device 
comprising  a  solenoid-actuator,  means  for 
energizing  the  solenoid,  automatic  circuit 
closing  and  breaking  devices  controlling  the 

35  operations^  of  the  actuator,  said  closing  de- 
vices consisting  of  the  shifting  rods,  the  ex- 

tension-arm of  the  speaker-carrying  arm  ac- 
tuating said  rods  at  the  end  of  the  range  of 

said  arm,  theincline  on  one  of  said  shifting 

rods,  and  the  plunger  of  the  mercury-contact  40 
device  subject  to  said  incline. 

4.  The  combination  witli  a  phonograph,  of 
a  phonograph-  carriage  -retracting  device 
comprising  a  solenoid-actuator,  means  for 
energizing  the  solenoid,  automatic  circuit  45 
closing  and  breaking  devices  controlling  the 

operation  of  the  actuator,  and  means  for  dis- 
engaging the  phonograph-carriage  from  the 

feed-screw  when  the  circuit  closes,  said  means 
consisting  of  the  crank-shaft  carried  on  the  50 

phonograph-carriage  arm,  with  the  pin  of 
said  crank  coupled  to  the  solenoid-core,  and 
the  second  crank  of  said  shaft  with  its  pin 

riding  on  the  phonograph-slideway. 
5.  The  combination  with  the  phonograph,  55 

of  a  phonograph- carriage-retracting  device 
comprising  a  solenoid -actuator,  means  for 
energizing   the   solenoid,    automatic   circuit 
closing  and  breaking  devices  controlling  the 
operation  of  the  actuator,  means  for  disen-  60 
gaging    the    phonograph -carriage  from  the 
feed-screw  when  the  circuit  closes,  and  means 
for  automatically  reengaging  said  arm  and 
feed-screwr  when   the  circuit  breaks,   said 
means  consisting  of  the  crank-shaft  carried  65 
on  the  phonograph-carriage  arm  with  the  pin 
of  said  crank-shaft  coupled  to  the  solenoid- 
core,  the  second  crank  of  said  shaft  riding  on 

the  phonograph-slideway  and  the  gravitating 
arm  of  the  phonograph-carriage  carrying  said  70 
crank-shaft. 

Signed   at  New  York  this  29th  day  of 
March,  1905. 

ARTHUR  W.  COLE. 

Witnesses : 
C.  Sedgwick, 
J.  M.  Howard. 
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UNITED  STATES  PATENT  OFFICE, 
CHARLES  R.  BREEN,  OF  NEW  YORK,  N.  Y. 

HORN. 

No.  829,836. Specification  of  Letters  Patent. 

Application  filed  April  5, 1906.    Serial  No,  310,017. 

Patented  Aug.  28,  1906. 

To  all  whom,  it  may  concern: 
Be  it  known  that  I,  Charles  R.  Breen,  a 

citizen  of  the  United  States,  and  a  resident 

of  the  city  of  New  York,  borough  of  Man- 
's hattan,  in  the  county  and  State  of  New  York, 
have  invented  a  new  and  Improved  Horn,  of 
which  the  following  is  a  full,  clear,  and  exact 
description. 

This  invention  is  an  improvement  in  horns, 

more  especially  designed  to  be  used  in  con- 
nection with  phonographs  and  other  like  ma- 
chines, but  may  be  used  with  advantage 

where  a  horn  of  this  character  is  desired. 

The  main  object  of  the  invention  is  to  pro- 
15  duce  a  superior  horn  or  trumpet  to  those 

hitherto  devised  for  use  in  connection  with 

phonographs  or  other  talking-machines  and 
one  which  is  highly  resonant,  but  devoid  of 
the  objectionable  metallic  sound  so  often 
encountered  in  devices  with  a  like  object  in 
view. 

Another  object  of  the  invention  is  to  so 
construct  the  horn  as  to  have  a  removable 

outer  section  which  may  be  wrapped  about 
25  the  small  end  of  the  horn  in  order  that  the 

whole  may  be  packed  in  a  small  compass. 

Reference  is  to  be  had  to  the  accompany- 
ing drawings,  forming  a  part  of  this  specifica- 

tion, in  which  similar  characters  of  reference 

30  indicate  corresponding  parts  in  all  the  figures. 
Figure  1  is  a  partly-sectional  side  eleva- 

tion of  one  embodiment  of  my  invention. 

Fig.  2  is  a  partly-sectional  side  view  showing 
the  removable  section  detached  and  wrapped 

35  about  the  small  end  of  the  horn,  and  Fig.  3  is 
a  perspective  view  of  the  removable  section. 

The  numeral  1  indicates  a  horn  in  the  form 

of  a  conical  tube  of   suitable    length  con- 
structed wholly  of  fiber  paper,  to  which  is 

4°  buttoned  an  extension  2  of  the  same  taper 
and  of  the  same  material  and  of  substantially 
the  same  length.  At  the  large  end  of  the 
horn  1  a  series  of  balls  3  are  circumferentially 
secured,  passing  on  the  outside  of  the  horn 

45  and  suitably  spaced  apart.  The  extension  2 
is  split  longitudinally  and  is  of  such  dimen- 

sions that  when  the  edges  are  slightly  lapped 
the  small  end  will  be  a  bit  smaller  in  diame- 

ter than  the  large  end  of  the  part  1. 
5°  Circumferentially  spaced  about  the  small 

end  of  the  extension  2  is  secured  a  number  of 

sockets  4,  opening  on  the  inside  of  the  exten- 
sion and  equal  in  number  and  adapted  to 

register  with  balls  3  at  the  end  of  the  horn  1 
55  and  lock  the  extension  in  place  when  the 

75 

8o 

balls  and  sockets  are  pressed  together. 
Where  the  edges  of  the  extension  lap  they 

are  secured  together  by  a  number  of  ball-and- 
socket  fastenings  5  6,  similar  to  those  carried 
at  its  end  and  by  the  large  end  of  the  horn  1 .  6o 
When  the  horn  is  to  be  used,  the  ball-and- 

socket  fastenings  3  and  4  are  engaged,  as 

also  those  on  the  edges  of  the  longitudinally- 
split  extension  2,  presenting  the  appearance 
when  assembled  as  shown  in  Fig.  1.  65 

When  desired  to  pack  the  horn  for  the  pur- 
pose of  canying  it  about,  the  ball-and-socket 

fastenings  are  disengaged  and  the  extension 
wrapped  about  the  horn  1,  as  shown  in  Fig. 
2,  with  the  lower  socket  5  engaged  with  an  70 
auxiliary  ball  6  near  the  outer  end,  but  some 
distance  in  from  the  longitudinal  split  of  the 
extension.  The  horn  and  extension  can  now 

be  packed  in  a  box  of  about  one-half  the  size 
as  it  would  require  if  they  were  made  as  an 

integral  part.  By  making  the  horn  and  ex- 
tension of  paper  fiber  I  am  enabled  to  get  a 

full,  even,  and  continuous  volume  of  sound 
in  which  the  articulation  will  be  non- metallic, 
but  clear  and  distinct.  In  practice  I  have 
found  it  convenient  to  cover  the  horn  and 

extension  with  linen  or  other  fabric  to  give 
them  a  good  appearance. 

It  is  obvious  that  additional  extensions 

may  be  fixed  to  each  other  in  the  same  man-  85 
ner  as  the  extension  shown  is  fixed  to  the 
horn  without  departing  from  the  spirit  of  my 

invention  or  sacrificing  any  of  the  advan- 
tages thereof. 

Having  thus  described  my  invention,   I  90 
claim  as  new  and  desire  to  secure  by  Letters 

Patent — 1 .  A  horn  of  the  class  described  comprising 
an  integral,  conical  tube  of  paper  fiber,  a 
series  of  ball-fastenings  at  the  outer  end  95 
thereof,  an  extension  for  the  horn  split  longi- 

tudinally of  its  length  having  a  series  of 
sockets  at  its  inner  end  adapted  to  register 

and  engage  the  ball-fastenings  on  the  horn, 
ball-and-socket  fastenings  for  locking  the 
longitudinal  edges  of  the  extension  together, 
and  an  auxiliary  ball  on  the  extension  for 
locking  with  a  socket  on  its  longitudinal  edge 
when  the  extension  is  wrapped  about  the 
horn.  105 

2.  A  horn  of  the  class  described  comprising 
a  conical  tube,  and  a  split  extension  adapted 
to  be  fastened  to  its  end  and  unfastened,  and 
wrapped  to  inclose  the  tube,  for  the  purpose 

specified. 

100 
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.!.  A  horn  of  the  class  described  comprising 

a  conical  tube  of  paper  fiber,  and  a  >plit  ex- 
tension of  the  same  material  adapted  to  be 

fastened  to  its  end,  and  unfastened,  and 

wrapped  to  inclose  the  tube,  for  the  purpose 
specified. 

4.  A  horn  of  t  he  class  described  comprising 
a  conical  tube,  and  a  split  extension  adapted 
to  be  fastened  thereto  and  wrapped  there- 

about, said  horn  and  extension  being  of  sub- 
stantially equal  lengths. 

5.  A  horn  of  the  class  described  comprising 
a  conical  tube,  a  split  extension  removably 
secured  thereto  by  ball-and-socket  fasten- 

ings, and   auxiliary  fastening   means   for  se- 

curing the  extension  to  substantially  inclose 
the  horn. 

6.  A  horn  of  the  class  described,  a  conical 
tube  of  paper  liber,  a  split  extension  of  the 
same  material  removably  secured  thereto  by 
ball-and-socket  fastenings,  and  fastening 
means  for  securing  the  extension  to  substan- 

tially inclose  t  he  bom. 
In  testimony  whereof  I  have  signed  my 

name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

CHARLES  R.  BREEN. 
Witnesses: 

Joiin  G.  Nauratii, 
Jac.  B.  Zeegler.  , 
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UNITED  STATES  PATENT  OFFICE. 

JAMES  VINCENT  CRUSO,  OF  NEWARK,  NEW  JERSEY,  ASSIGNOR  OF  ONE- 
HALF  TO  THOMAS  JOSEPH  HINTON,  OF  NEWARK,  NEW  JERSEY. 

PHONOGRAPH   ATTACHMENT. 

No.  829,848. Specification  of  Letters  Patent. 

Application  filed  April  10,  1905.    Serial  No,  254,863. 

Patented  Aug.  28,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  James  Vincent  Cruso, 

a  citizen  of  the  United  States,  residing  at 
Newark,  in  the  county  of  Essex  and  State  of 
New  Jersey,  have  invented  a  new  and  useful 
Improvement  in  Phonograph  Attachments, 
of  which  the  following  is  a  specification. 

This  invention  relates  to  an  improved 
phonograph  attachment,  and  has  for  its  ob- 

ject to  provide  a  device  by  which  the  ordi- 
nary cyhnder-record-operating  machines  may 

be  employed  for  operating  a  disk-record,  and 
thus  adapting  the  one  machine  to  both  forms 
of  records. 

The  invention  comprises  certain  and  pecul- 
iar details  of  construction  and  novel  arrange- 

ment of  parts,  as  will  be  fully  described  in  the 
following  specification,  and  pointed  out  in 
the  claim,  reference  being  had  to  the  draw- 

ings, in  which — 
Figure  1  is  a  perspective  view  illustrating 

my  improvements  applied  to  the  ordinary 
cylinder-record  machine.  Fig.  2  is  a  sec- 

tional elevation  of  the  same.  Fig.  3  is  a  de- 
tail view  showing  the  horn-supporting  de- 

vice. Fig.  4  is  an  enlarged  sectional  face 
view  of  a  machine  having  my  invention  ap- 

plied. Fig.  5  is  a  detail  view  illustrating  the 
reproducer  and  the  manner  in  which  it  is  se- 

cured to  the  supporting-lever.  Fig.  6  is  a  de- 
tail section  of  the  same  drawn  on  the  line  6  6 

of  Fig.  5,  and  Fig.  7  and  Fig.  8  are  detail 
views  of  the  reproducer,  showing  the  form  of 

stylus-holder  I  employ,  and  Figs.  9,  10,  11, 
and  12  are  detail  views  of  the  stylus-holder, 
Fig.  1 1  being  of  the  blank  of  which  a  portion 
of  the  holder  is  made. 

In  the  drawings  I  have  shown  an  ordinary 
cylinder-record  machine  of  the  Edison  type ; 
but  I  desire  it  understood  that  my  attach- 

ment is  equally  adaptable  to  other  makes  and 
styles  of  cylinder-record  machines. 

Referring  now  to  the  drawings,  it  will  be 
seen  I  employ  two  brackets  A  and  B,  which 
are  suitably  fixed  to  the  upper  and  lower 
faces,  respectively,  of  the  base-plate  C  of  the 
casing  C  and  to  which  is  also  connected  the 
operating  mechanism  D  and  cylinder-record 
holder  E  and  also  the  other  parts  which  con- 

stitute the  machine  as  a  whole.  In  the 
brackets  A  and  B  is  journaled  a  shaft  F, 
carrying  at  its  lower  end  a  beveled  pinion  F', 
which  meshes  a  beveled  gear  F2,  that  is  se- 

cured to  one  of  the  shafts  of  the  motive 

power  D,  and  in  order  to.  provide  for  a  ready  55 
attachment  of  the  gear  I  make  it  with  an 
elongated  hub/,  which  fits  over  the  project- 

ing end  of  the  shaft  and  carries  a  set-screw/' 
for  tightly  securing  the  gear  in  position.     To 
the  opposite  or  upper  end  of  the  shaft  is  con-  60 
nected  a  face-plate  F3,  upon  which  rests  the 
record-disk  G,  and  to  securely  hold  the  disk 
upon  the  face-plate  I  provide  a  suitable  bind- 

ing-plate F*  and  nut  F5,  which  operates  upon 
the  end  of- the  shaft  and  engages  the  disk,  as  65 
will  be  readily  understood. 

By  the  arrangement  just  described  it  will 
be  readily  seen  that  when  the  mechanism  for 

operating  the  cylinder-record  is  set  in  mo- 
tion movement  will  be  imparted  to  the  disk-  70 

record  and  the  latter  revolved.  Of  course 
for  this  arrangement  means  must  be  provided 
for  supporting  the  reproducer  which  carries 
the  stylus  that  engages  the  disk  and  also  a 
suitable  support  for  the  horn,  which  is  con-  75 
nected  to  the  reproducer,  and  to  that  end  I 
employ  brackets  H,  which  are  secured  to  the 
side  of  the  casing  and  in  which  is  journaled 
the  swinging  arm  I,  having  a  swiveled  head 
J,  in  which  is  pivotally  held  a  lever  K,  carry-  80 
ing  a  clamp  K'  at  its  forward  end  for  holding 
the  reproducer  L,  and  a  swinging  bracket- 
arm  M  at  its  opposite  end,  which  forms  a  sup- 

port for  the  horn  N,  and  to  accommodate  va- 
rious sizes  and  weights  of  horns,  so  that  an  85 

even  balance  of  the  lever  may  be  had  to  per- 
mit the  stylus  of  the  reproducer  the  proper 

pressure  upon  the  disk,  I  construct  the  arm  I 
in  sections,  the  lower  section  comprising 
vertical  portion  V  and  an  upper  angle  portion 

I2,  and  the  upper  section  of  a  vertical  portion 
I3  and  a  lower  tubular  angle  portion  I4,  which 
fits  over  the  angle  portion  I2  of  the  lower  sec- 

tion and  is  securely  held  in  place  by  a  set- 
screw  I5.  By  this  arrangement  it  will  be 
seen  that  should  a  large  heavy  horn  be  em- 

ployed the  sections  may  be  adjusted  so  that 
the  swivel-carrying  end  of  the  arm  will  be 
greater  distance  from  the  disk-shaft  than  if  a 
lighter  horn  be  used,  and  the  bracket  carried 
by  the  lever  will  engage  the  horn  at  such  a 
point  that  the  proper  balance  will  be  had. 
The  arm  K  is  also  made  in  sections  telescop- 
ically  connected  to  accommodate  the  adjust- 

ments of  the  arm  I  and  permit  the  reproducer  105 
to  properly  rest  upon  the  record,  the  sections 
being  held  together  by  means  of  a  set-screw, 
as  shown.  •     ̂ j 

a 
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The  bracket  M  for  supporting  the  horn  is  ' 
preferably  constructed  01  a  single  piece  of 
wife  benl  at  one  end  to  provide  a  vertical 
shank,  which  is  designed  to  enter  an  opening 

5  in  the  ouicr  end  of  the  lever,  and  its  opposite 
end  bent  to  provide  a  semicircular  portion, 
which  forms  the  rest  for  the  horn,  and  in 
praci  ire  I  propose  to  cover  the  latter  portion 
with  rubber  to  avoid  defacing  the  horn  in 

10  any  way.  1  also  provide  a  special  arrange- 
ment for  holding  the  stylus  to  t  he  reproducer, 

and  to  thai  end  I  employ  a  bracket  O,  which 
is  constructed  of  a  single  piece  of  metal  bent 

to  provide  a  tubular  member  O',  from  which 
extend  arms  ()',  by  which  the  bracket  is  se- 

cured to  the  reproducer.  A  spring-arm  O3  is 
held  in  a  portion  of  the  tubular  member  of 
the  bracket  and  has  its  outer  end  projecting 
through  an  opening  therein,  which  end  is  bent 

to  provide  a  spring-hook  O4,  which  encircles 
the  stylus  when  the  latter  is  placed  in  the  re- 

maining tubular  portion  of  the  bracket,  and 
through  the  tendency  of  the  hooked  end  to 

spring  out  of  alinement  with  the  tubular  por- 
tion of  the  bracket  the  stylus  will  be  firmly 

clamped  in  position.  The  rear  end  of  the 

spring-arm  O3  is  bent  inwardly  and  has  its  ex- 
treme end  bent  into  circular  form,  as  show'n 

at  O5,  through  the  opening  of  which  is  passed 
a  screw  or  rivet,  by  which  the  arm  is  firmly 
held  to  the  diaphragm  of  the  reproducer.  In 
practice  I  propose  to  make  the  reproducer 
with  an  elbow  tubular  section  I/,  which  af- 

fords ready  attachment  for  the  rubber  tube 
carried  by  the  horn. 

From  the  foregoing  it  will  be  seen  that  I 
provide  an  exceedingly  cheap,  simple,  and 
highly  efficient  device  by  which  the  ordi- 

nary cylinder-operating  mechanism  may  be 
utilized  for  operating  a  disk-record.  It  may 
be  stated,  however,  that  when  my  invention 
is  in  operation  the  cylinder  for  supporting 
the  cylindrical  records  is  operated,  but  of 
course  the  reproducer  and  stylus  are  held 
from  contact  therewith;  but  should  it  be  de- 

sired to  use  both  records  simultaneously  the 
regulating  mechanism  may  be  readily  ad- 

justed so  that  both  records  wrill  be  operated 
at  the  same  speed;  but  of  course  when  tliis  is 
done  a  separate  horn  will  be  connected  to  the 
reproducer  operating  upon  the  cylindrical 
record. 

It  will  thus  be  seen  that  I  provide  a  very 
useful  construction,  and  a  further  detail  de- 

scription of  the  operation  of  the  machine  is 
deemed  unnecessary,  as  it  will  readily  ap- 

pear to  those  experienced  in  operating  such 
machines;  but  it  may  be  added,  however. 
that  either  record  may  be  operated  inde- 

pendently and  that  the  operation  of  either 
will  not  affect  or  impair  the  operation  of  the 
other. 

Having  thus  fully  described  my  invention, 
what  I  claim  as  new,  and  desire  to  secure  by 

Letters  Patent,  is — 
In  a  phonograph,  a  base-plate,  upper  and 

lower  brackets  secured  to  opposite  faces  of 
the  base-plate,  a  shaft  extending  through 
the  base-plate  and  journaled  in  the  brackets, 
means  for  rotating  the  shaft,  and  a  disk- 
holding  plate  carried  by  the  shaft  above  the 

upper  bracket. JAMES  VINCENT  CRUSO. 
Witnesses : 

Thomas  Joseph  Hinton, 
M.  D.  Blondel. 
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UNITED  STATES  PATENT  OFFICE. 
THOMAS  H.  MACDONALD,  OF  BRIDGEPORT,  CONNECTICUT. 

SOUND-REPRODUCER. 

No.  830,446. Specification  of  Letters  Patent. 

Ipplication  filed  January  19, 1904.    Serial  Ho.  189,696. 

Patented  Sept.  4,  1906. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  H.  Maodon- 
ald,  of  Bridgeport,  Connecticut,  have  in- 

vented a  new  and  useful  Sound-Reproducer, 
which  invention  is  fully  set  forth  in  the  fol- 

lowing specification. 
This  nvention  relates  more  particularly  to 

the  reproducer  of  a  graphophone,  and  has  for 
one  of  its  objects  the  adaptation  of  what  are 

called  "pivot-point"  reproducers  for  use 
with  records  of  varying  depth. 

Illustrations  of  pivot-point  reproducers  are 
given  in  my  prior  applications  for  patent, 
Serial  No.  153,143,  filed  April  17,  1903,  and 
Serial  No.  187,295,  filed  December  31,  1903. 

The  improvements  constituting  the  pres- 
ent invention  can  best  be  explained  in  con- 

nection with  the  accompanying  drawings, 
wherein — 

Figure  1  is  a  cross-section  of  a  grapho- 
phone, showing  the  reproducer  in  operative 

position.  Fig.  2  is  a  similar  view  of  the  car- 
riage and  reproducer,  the  latter  being  raised 

out  of  contact  with  the  record.  Fig.  3  is  a 
similar  view  showing  the  recorder  in  place. 
Fig.  4  is  a  detail  of  the  spring-plunger. 
Fig.  5  is  a  detail  in  cross-section  of  the 
sound-conveying  chamber  of  the  reproducer, 
and  Fig.  6  is  an  enlarged  detail  of  part  of  the 
reproducer. 

The  carriage  6,  feed-screw  7,  lifting-lever  8, 
and  lifter  9  are  of  ordinary  or  suitable  con- 

struction. The  carriage  has,  as  usual,  a 
socket  10  to  receive  the  recorder  or  repro- 

ducer. This  socket  contains  at  the  bottom  a 

fixed  pin  12  and  diametrically  opposite  there- 
to a  movable  pin  14,  carried  by  a  plunger  15, 

which  is  normally  pressed  downward  by  a 
spiral  spring  16.  The  tubular  chamber  17  of 
the  reproducer  has  on  its  upper  side  a  hole  or 
depression  18,  which  tapers  upwardly,  and  at 
its  lower  side  a  slot  19,  which  extends  to  the 
end  of  the  chamber. 

When  the  reproducer  is  in  operative  posi- 
tion, as  shown  in  Fig.  1,  it  is  free  to  oscillate 

laterally  on  an  axis  coincident  with  the  pins 
12  14.  It  is  also  free  to  move  up  and  down 
to  accommodate  itself  to  irregularities  in  the 
surface  of  the  record  20,  which  in  this  case  is 
shown  as  cylindrical  in  form.  This  motion 
is  permitted  by  the  flaring  shape  of  the  hole 
18  and  by  the  curved  surface  of  the  end  of  the 
tubular  chamber  17  which  enters  the  socket. 

To  remove  the  reproducer,  plunger  15  is  lift- 
ed, permitting  its  withdrawal. 

The  recorder  21,  Fig.- 3,  is  pivoted  at  its 

ends  within  a  ring  22,  which  fits  tightly  in  the 
socket  10  and  is  also  provided  with  holes  to 
receive  the  pins  12  14.  The  recorder  may 
thus  oscillate  on  a  horizontal  axis,  but  not  on 
a  vertical  axis. 

Beneath  the  tubular  chamber  17  of  the 

reproducer  is  a  slotted  piece  or  saddle  24,  in 

which  the  lifter  9  engages  to  raise  the  re- 
producer from  the  record,  as  shown  in  Fig.  2. 

The  slot  in  saddle  24  guides  the  lifter  to  the 
center  line  of  the  reproducer. 

Heretofore  the  diaphragm  26  of  the  repro- 
ducer has  been  placed  in  a  plane  transverse 

to  the  axis  of  the  conveying- tube  17  of  the 
reproducer  or  in  a  plane  parallel  therewith. 
According  to  this  invention  the  diaphragm  26 
and  sound-chamber  27  are  in  a  plane  oblique 
to  the  tube  17,  which  gives  superior  acous- 

tical results.  The  stylus-carrying  arm  or  le- 
ver 28  is  attached  to  the  diaphragm  at  one 

end  and  carries  the  stylus  29  at  the  other. 

Owing  to  the  oblique  arrangement  of  the  dia- 
phragm and  the  relative  positions  of  the 

other  parts,  the  stylus  acts  upon  the  record  in 
a  line  approximately  perpendicular  to  the 
tangent  at  the  point  of  contact  and  perpen- 

dicular to  the  plane  of  the  diaphragm.  The 

stylus  arm  or  lever  28  is  f  ulcrumed  on  pivot- 
points  30,  Fig.  6,  as  described  in  my  aforesaid 
applications;  but  the  improvements  herein 
set  forth  are  not  limited  to  pivot-point  re- 

producers, though  in  some  respects  particu- 
larly applicable  thereto. 

I  claim — 1 .  The  combination  with  the  carriage  hav- 
ing a  tubular  socket,  of  a  fixed  pin  and  a  mov- 

able pin  therein,  a  spring -plunger  carrying 
the  movable  pin,  and  a  reproducer  having  a 
sound-conveying  tube  provided  with  a  slot 
and  a  flaring  hole  for  engagement  with  said 

pins. 

2.  The  combination  with  the  carriage  hav- 
ing a  tubular  socket,  of  a  fixed  pin  and  a  mov- 

able pin  therein,  a  spring-plunger  carrying 
the  movable  pin,  and  a  recorder  pivoted  in  a 
ring  which  fits  closely  in  said  socket,  said  ring 
having  holes  for  engagement  by  said  pins. 

3.  The  combination  with  the  socket  hav- 

ing a  fixed  pin  and  a  movable  pin,  of  a  repro- 
ducer supported  when  in  place  in  said  socket 

and  having  freedom  of  motion  in  two  direc- 
tions, a  slotted  saddle  beneath  the  repro- 
ducer, a  lifter  engaging  in  the  slot  of  said  sad- 

dle, and  operating  means  for  the  lifter. 
4.  The  combination  of  a  sound-record  with 

a  sound-reproducer  having  a  casing,  a  sound- 
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conveying  t  ube  or  chamber,  a  diaphragm  <lis- 
posed  obliqueh  to  the  tube  or  chamber,  a 
stylus-lever  fulcrumed  between  its  ends  on 
said  casing  and  having  one  arm  engaging  the 
diaphragm,  and  a  stylus  <  m  the  other  arm  \  i- 
brating  perpendicular  to  the  record. 

.">.  The  combination  of  a  sound-record  wit  h 
a  Bound-reproducer  having  a  casing,  a  sound- 
conveying  t  ube  or  chamber,  a  diaphragm  dis- 

posed obliquely  to  I  lie  tube  or  chamber,  a 
stylus-lever  pivoted  between  its  ends  on  said 

casing  and  having  one  arm  engaging  the  dia- 
phragm, and  a  stylus  on  the  other  arm  vi- 

brating perpendicular  to  the  record. 
Jn  testimony  whereof  I  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing wit  noses. 

THOMAS  II.  MACDONALD. 

Witnesses: 
C.  A.  GlBNEE, 
A.  B.  Keough. 
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Application  filed  May  3, 1904.    Serial  No,  206,117. 

Patented  Sept.  11,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Louis  P.  Valiqtjet,  a 

citizen  of  the  United  States,,  and  a  resident  of 
the  city  of  New  York,  State  of  New  York, 

5  have  invented  certain  new  and  useful  Im- 
provements in  Safety  Devices  for  Sound- 

Boxes  for  Talking-Machines,  of  which  the  fol- 
lowing is  a  full,  clear,  and  complete  disclosure. 

The  object  of  my  invention  is  to  provide  a 
io  device  in  connection  with  sound-boxes  for 

talking-machines  such  that  the  stylus  of  the 
sound-box  will  not  rest  in  contact  with  the 
record  or  the  turn-table  when  the  machine  is 
not  in  use  and  which  will  also  prevent  the 

15  needle,  stylus-bar,  and  diaphragm  from  be- 
coming injured  should  the  sound-box  and 

amplifying  horn  or  tube  be  dropped  or  other- 
wise receive  rough  handling. 

A  further  object  of  this  device  is  to  prevent 
20  the  records  from  being  injured  by  the  needle 

or  stylus  if  the  sound-box  should  be  suddenly 
dragged  across  the  record-disk  transversely 
to  the  record-grooves. 

Briefly  my  invention  comprises  an  attach- 
25  ment  for  a  sound-box  which  is  preferably  piv- 

oted thereto,  but  which  may  be  manually  op- 
erated or  may  be  made  automatically  opera- 

tive and  inoperative  by  removing  the  sound- 
box and  needle  from  said  disk  and  by  the 

30  movement  of  the  record-disk. 
For  a  full,  clear,  and  exact  description  of 

different  forms  of  my  invention  reference 
may  be  had  to  the  following  specification  and 
to  the  accompanying  drawings,  forming  a 

35  part  thereof,  in  which — 
Figure  1  is  an  elevation  of  a  sound-box  and 

a  portion  of  the  amplifying-horn  and  showing 
the  record  in  section.  Fig.  2  is  a  rear  eleva- 

tion of  the  same  sound-box  shown  in  Fig.  1. 
40  Figs.  3  and  4  are  detailed  views  of  the  means 

for  retaining  the  safety  device  in  its  operative 
position.  Fig.  5  is  a  front  elevation  of  a 

sound-box  embodying  another  form  of  my 
invention;  Fig.  6,  a  rear  elevation  thereof; 

45  Fig.  7,  a  transverse  sectional  view;  Fig.  8,  a 
view  of  the  safety  device  detached  from  the 
sound-box;  Fig.  9,  a  view  showing  a  modi- 

fied form  of  the  safety  device  or  guard,  and 
Figs.  10  and  11  views  showing  another  form 

50  of  safety  device. 
Referring  to  the  drawings,  the  numeral  1 

indicates  a  sound-box  of  any  preferred  con- 
struction having  the  usual  amplifying-horn 

attached  thereto,  said  sound-box  being  sup- 

ported by  the  usual  pivoted  arm  3.     How-  55 
ever,  I  do  not  wish  to  be  limited  in  the  appli- 

cation of  the  different  forms  of  my  invention 
to  this  type  of  reproducing  mechanism,  as  the 
same  is  applicable  to  any  form  of  reproducing 

mechanism,  including  that  known  as  the  "  hoi-  60 
low-arm"  type,  as  well  as  to  the  pivoted-arm 
type,  above  referred  to,  in  which  the  ampli- 

fying-horn is  supported  on  the  arm  itself. 
Attached  to  a  portion  of  the  sound-box,  pref- 

erably the  rear  annular  portion  thereof,  I  pro-  65 
vide  an  arm  4,  which  is  pivoted  to  the  sound- 

box casing  by  a  screw  5  or  by  any  other  suit- 
able device  of  the  same  nature.     The  lower 

end  of  the  arm  4  is  preferably  slightly  round- 
ed, as  indicated  at  6,  so  that  said  end  may  70 

rock  upon  the  record-disk  without  injuring 
the  same.     As  means  for  keeping  the  arm  4 
in  its  operative  position  I  counterbore  the  up- 

per end  of  the  arm  4,  as  indicated  at  7,  and 
place  inside  said  counterbored  section  a  circu-  7  5 
lar  spring  8,  the  ends  of  which  are  turned  at 
right  angles  and  one  end  of  which  is  adapted 
to  engage  a  hole  or  recess  9  in  the  arm  4,  the' 
other  end  being  turned  at  right  angles  and 
engaging  a  similar  recess  in  the  casing  of  the  8( 
sound-box.     The   size   and  tension  of  this 
spring  8  is  such  that  when  the  stylus  is  not  in 
contact  with  the  record-disk  the  arm  will  as- 

sume a  substantially  vertical  position  and 
will  therefore  form  a  post  or  support  for  the  85 
sound-box;  but  when  the  record  is  rotated 
by  the  motor  to  reproduce  the  sound  the 
lower  end  of  said  arm  will  be  carried  to  one 

side  until  the  point  of  the  stylus  comes  in  con- 
tact with  the  record.     The  arm  4  will  there-  90 

fore  rest  upon  the  record  and  drag  over  the 
surface  of  the  same  with  a  light  pressure  with- 

out in  any  way  injuring  or  interfering  with 
the  action  of  the  sound-box  or  record.     A 
stop  23  may  be  provided  to  limit  the  move-  95 
ment  of  the  arm  4  in  one  direction.     It  will 
thus  be  seen  that  I  have  provided  a  simple 
and  efficient  safety  or  protecting  device  for 
the  stylus-bar  of  sound-boxes  which  will  al- 

ways be  in  position  to  protect  said  stylus  100 
when  the  sounds  are  not  being  reproduced 
from  the  record;  but  when  said  record  and 
the  sound-box  are  operative  the  safety  device 
will  be  automatically  thrown  out  of  action. 

In  Figs.  5  to  9,  inclusive,  I  have  shown  a  105 
modified  form  of  my  safety  device  which  is 
adapted  to  be  operated  by  the  fingers  of  the 
person  using  the  talking-machine.     The  nu- 
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moral  10  Indicates  a  vortical  arm  which  is 

pivoted  to  the  sound-box  casing  al  11.  The 
upper  end  of  the  arm  in  carries  an  extension 
or  curved  portion  12,  which  is  adjacent  to 

5  the  rear  side  of  the  sound-box  casing,  but 
projects  therefrom  at  its  upper  end  so  as  to 
be  easily  engaged  by  the  finger  when  the 
sound-box  is  being  grasped  to  move  it  from 
one  place  to  another!      The  arm  10  also  has 

io  a  countersunk  portion,  (indicated  at  13,) 
w  hich  contains  a  circular  spring  14,  which  is 
similar  in  shape  to  the  spring  8  and  has  one 
bent  end  entering  a  recess  15,  the  other  end 

being  adapted  to  enter  a  corresponding  re- 
15  cess  16  in  the  sound-box  casing  1.  By  pro- 

viding the  upward  extension  12  the  arm  10 
maj  be  inclined  so  that  the  same  will  not 
contact  with  the  record  when  the  sound-box 
is  in  use;  but   the  spring  14  is  of  sufficient 

20  strength  to  move  the  arm  10  and  the  up- 
ward extension  thereof  12  into  its  normal 

position  when  the  sound-box  is  not  operat- 
ing in  connection  with  the  record.  In  Fig. 

9  I  have  shown  the  lower  end  of  the  arm  10 

25  bent  at  right  angles,  as  indicated  at  15,  said 

right-angle  portion  having  a  downwardly- 
projecting  extension  16,  winch  serves  the 
same  purpose  as  the  arm  10  in  the  form  last 
above  described,  with  the  exception  that  the 

30  projection  16  is  brought  nearer  the  stylus- 
bar  at  the  front  of  the  sound-box. 

In  Figs.  10  and  111  have  shown  another 
modification,  which  is  similar  in  action  to 
that  described  in  Figs.  1  to  4,  inclusive,  with 

35  the  exception  that  the  arm  or  guard  is  made 
in  the  shape  of  a  sector  17,  which  is  pivoted 
in  a  recess  18  by  means  of  a  pin  or  similar 
device  10.  A  bow-spring  20  is  attached  to 
the  inner  end  of  the  sector  17  and  bears  upon 

40  the  upper  arc-shaped  surface  21  of  the  re- 
cess 18.  The  spring  20  tends  to  hold  the 

guard  or  support  17  normally  extended  from 
the  central  portion  of  the  recess  18;  but 
when  the  same  is  in  contact  with  the  record 

45  and  the  record  is  caused  to  revolve  the  sup- 
port 17  will  be  thrown  to  one  side,  owing  to 

the  frictional  contact  with  the  record,  and 

will  allow  the  stylus  to  engage  the  record- 
groove.     In  this  form  of  the  device  the  rec- 

50  ord  may  be    moved   in  either  direction    in 
relation  to  the  sound-box  and  the  effect  will 
be  the  same,  although,  if  deemed  advisable, 
a  stop  may  be  employed  to  prevent  the  sup- 

.   port  or  guard  17  from  turning  except  in  one 
55  direction. 

The  action  of  and  the  result  attained  by 
different  forms  of  my  invention  as  above  de- 

scribed are  similar,  and  the  essential  features 
thereof  maybe  arranged  in  other  ways   and 

60  varied  in  shape  and  form  without  departing 
from  the  spirit  and  scope  of  my  invention: 
but 

What  I  claim,  and  desire  to  protect  by 
Letters  Patent  of  the  United  States,  is — 

65        1.  The  combination  in  a  talking-machine, 

75 

80 

of  a  sound-box  provided  wit  h  a  stylus,  a  rec- 
ord and  means  mounted  upon  said  sound- 
box for  preventing  the  stylus  from  coming 

into  violent  contact  wit  h  t  he  record. 

2.  The  combination  in  a  talking-machine  70 
of  a  stylus,  a  record,  means  for  revolving  the 
record  and  means  mounted  upon  said  sound- 

box for  preventing  contact  of  the  stylus  wit  h 
the  record  until  the  record  is  revolved. 

A.  A  machine  of  the  character  described, 

having  in  combination  a  sound-box  movable 
toward  and  from  the  record,  and  provided 
with  a  stylus,  and  shiftable  means  operative 
to  engage  the  record  for  holding  the  stylus 
out  of  operative  engagement  therewith,  said 
means  when  shifted  permitting  the  stylus  to 

engage  said  record. 
4.  The  combination  with  a  sound-box  for 

talking-machines,  of  a  pivoted  guard  or  sup- 
port adjacent  the  stylus-bar,  means  for  keep-  85 

ing  said  guard  in  its  normal  operative  posi- 
tion, and  manually-operated  means  for  put- 

ting said  guard  in  inoperative  position. 
5.  The  combination  with  a  sound-box  for 

talking-machines,  of  a  guard  or  support  piv-  90 
oted  to  the  sound-box  casing  adjacent  the 
stylus-bar,  means  for  keeping  said  guard  in 
its  normally  operative  position  and  manu- 

ally-operated means  for  putting  said  guard 
in  inoperative  position.  95 

6.  The  combination  with  a  sound-box  for 

talking-machines,  of  a  guard  or  support  piv- 
oted to  thr  sound-box  casing  adjacent  the 

stylus-bar,  means  for  maintaining  the  same 
in  a  normal  operative  position,  and  manually- 
operated  means  for  putting  said  guard  in  in- 

operative position. 
7.  The  combination  with  a  sound-box  for 

talking-machines,  of  a  guard  or  support  piv- 
oted to  the  sound-box  casing,  a  spring  for  105 fl 

maintaining  the  same  in  a  substantially  ver- 
tical position,  and  manually-operated  means 

for  putting  said  guard  in  inoperative  posi- 
tion. 

8.  The  combination  with  a  sound-box  for  1 

talking-machines,  of  a  guard  or  support  piv- 
oted to  the  sound-box  casing,  ana  having  a 

rounded  lower  end,  a  spring  for  maintaining 
said  guard  in  a  substantially  vertical  posi- 

tion, and  a  finger-piece  for  putting  said  guard  1 1 5 
in  a  substantially  oblique  position. 

9.  The  combination  with  a  sound-box  for 

talking-machines,  of  an  arm  pivoted  at  its  up- 
per end  to  the  sound-box  casing,  and  having 

a  rounded  lower  end,  means  for  maintaining  i 
said  arm  in  a  substantially  vertical  operative 

position,  and  a  iinger-piece  for  putting  said 
guard  in  a  substantially  oblique  position. 

10.  The  combination  with  a  sound-box  for 

talking-machines,  of  a  pivoted  arm  having  a  125, 
recess  at  its  upper  end,  a  circular  or  coiled 
spring  in  said  recess,  and  connected  with  said 
casing  and  said  arm  for  maintaining  the  latter 
in  a  substantially  vertical  operative  position. 

11.  The  combination  with  a  sound-box  for   130 

100 
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talking-machines,  of  a  pivoted  arm  having  a 
counterbored  portion  surrounding  the  pivot, 
and  a  spring  located  in  said  counterbored 
portion  for  maintaining  said  arm  in  a  sub- 

5  stantially  vertical  operative  position. 
12.  The  combination  with  a  sound-box  for 

talking-machines,  of  a  pivoted  guard,  said 
guard  having  a  finger-piece  to  be  engaged  by 
the  fingers  to  move  the  guard  into  its  opera- 

io  tive  or  inoperative  position. 
13.  The  combination  with  a  sound-box  for 

talking-machines,  of  a  guard  pivoted  thereto, 
said  guard  having  a  finger-piece  adapted  to 
be  engaged  by  the  fingers  for  operating  the 

15  same.  1 
14.  The  combination  with  a  sound-box  for 

talking-machines,  of  a  guard  pivoted  to  the 
casing  thereof,  means  for  maintaining  said 
guard  in  its  normal  operative  position,  and 

20  an  extension  for  allowing  said  guard  to  be 
moved  into  its  inoperative  position. 

15.  The  combination  with  a  sound-box  for 
talking-machines,  of  a  guard  pivoted  to  the 
casing  thereof,  and  adapted  to  contact  with 

25  the  record  to  support  the  sound-box,  means 
for  maintaining  said  guard  in  its  operative 

position,  and  an  extension  connected  with 
said  guard  for  moving  the  same  into  its  inop- 

erative position. 
16.  The  combination  with  a  sound-box  for  30 

talking-machines,  of  a  guard  pivoted  to  the 
rear  portion  of  the  casing  thereof,  said  guard 
having  a  lateral  extension,  and  a  downward 
extension  adjacent  the  front  portion  of  the 
sound-box,  means  for  maintaining  said  guard  35 
in  its  normal  operative  position,  said  guard 
having  an  upward  extension  by  which  the 
lower  portion  thereof  is  adapted  to  be  moved 
into  its  inoperative  position. 

17.  The  combination  in  a  talldng-machine  40 
of  a  record  and  a  sound-box,  having  means 
adapted  to  contact  with  the  record,  said 
means  being  held  out  of  contact  therewith 
when  the  record  is  at  rest,  the  movement  of 
the  record  serving  to  bring  the  said  means  45 
into  operative  contact  with  the  record. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  30th  day  of  April,  1904. 

LOUIS  P.  VALIQUET. 
Witnesses : 

Adolf  Schmincke, 
Frank  C.  Swartwout. 
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UNITED  STATES  PATENT  OFFICE 
EUGENE  M.  ROBINSON,  OF  CHICAGO,  ILLINOIS. 

PHONOGRAPH  TONE-REGULATOR. 

No.  831,188. Specification  of  Letters  Patent.  Patented  Sept.  18,  1906. 

Application  filed  December  30, 1905,    Serial  No.  293,985. 

To  all  whom,  it  may  concern: 
Be  it  known  that  I,  Eugene  M.  Robin- 

son, a  citizen  of  the  United  States,  residing 
at  Chicago,  in  the  county  of  Cook  and  State 
of  Illinois,  have  invented  a  certain  new  and 
useful  Improvement  in  Phonograph  Tone- 
Regulators,  of  which  the  following  is  a  speci- 
fication. 

My  invention  relates  to  phonographs,  and 
particularly  to  means  for  reducing  the  volume 
of  sound-waves  passing  through  the  horn  of 
the  phonograph  whereby  a  phonograph  de- 

signed for  outdoor  work  or  for  a  large  audi- 
torium may  be  used  in  a  small  room  without 

discomfort  to  the  audience. 

My  invention  is  in  some  respects  an  im- 
provement upon  the  device  of  my  prior  pat- 

ent No.  778,271,  for  phonograph  issued  to 
me  December  27, 1904,  and  as  to  its  principal 
features  is  a  division  of  my  application  for 
patent  on  phonograph,  Serial  No.  251,470, 
filed  March  22,  1905. 

As  stated  in  my  prior  patent  and  prior  ap- 
plication, a   phonograph   consisting,  essen- 

25  tially,  of  means  for  causing  a  record  to  trans- 
mit the  sounds  impressed  upon  it  into  vibra- 

tions upon  a  disk  of  flexible  material,  tech- 
nically called  a  "  reproducer, "  and  a  sound- 

conveyer  consisting  of  one  or  more  parts  for 
conducting  the  sound-waves  made  by  the  re- 

producer away  from  the  reproducer  and  for 
amplifying  the  same  is  commercially  unsatis- 

factory, for  the  reason  that  the  sounds  de- 
livered by  the  sound-conveyer  are  too  loud 

or  large  in  volume  for  use  in  ordinary  rooms; 
and  the  object  of  my  invention  is  to  provide 
means  for  reducing  the  volume  of  sound-waves 
passing  from  the  reproducer  proper  through 
the  sound-conveyer,  so  that  the  volume  of 

4°  sound  will  be  reduced  without  the  purity  of 
tone  being  injured. 

As  shown  in  Figures  11,12,13,  and  14  of  said 
prior  application,  Serial  No.  251,470,  my  in- 

vention consists  in  the  use  of  a  valve  in  the 

45  sound-conveyer  consisting  of  a  sheet  or  plate 
of  imperforate  material  so  mounted  adjacent 
to  an  opening  in  the  side  of  some  portion  of 
the  sound-conveyer  that  it  can  be  moved  to  a 
position  in  which  it  lies  crosswise  of  or  ob- 

50  structs  the  sound-wave  passage  of  the  sound- 
conveyer.  In  its  preferred  form  my  inven- 

tion consists  in  the  use  of  such  a  plate-valve 
in  combination  with  a  novel  form  of  mechan- 

ism for  moving  the  plate  of  the  valve  back- 
ward   and    forward    between    opened    and  55 

closed  position. 
More  in  detail,  my  invention  consists  in  an 

article  of  manufacture  comprising  a  plate 
with  a  hole  in  it,  with  a  valve-plate  mounted 
in  a  recess  in  said  supplemental  plate  to  60 
close  said  hole,  the  whole  being  so  construct- 

ed that  it  may  be  inserted  at  some  convenient 
point  in  the  sound-conveyer  of  the  phono- 

graph. The  word  "sound  -  conveyer"  as 
here  used  throughout  the  specification  and  65 
claims  means  any  part  of  the  passage-way 
through  which  the  sound-waves  pass  after 
they  leave  the  reproducer-diaphragm. 

Still  more  in  detail,  my  invention  consists 
in  details  of  construction  to  be  hereinafter  7  ̂ 
more  fully  described   and    claimed    as  the 
specification  proceeds. 

As  my  prior  application  and  patent  both 
show  a  complete  phonograph,  I  have  only 
here  shown  such  portions  as  are  necessary  to  7  5 
a  clear  understanding  of  my  invention. 

Referring  to  the  drawings,  Fig.  1  is  a  plan 
view   of  a   portion  of  a  phonograph  corre- 

sponding, except  as  to  the  mechanical  means 
for  moving  the  valve-plate,  to  Fig.  1 1  of  my  80 
said  prior  application.     Fig.  2  is  a  sectional 
plan  view  through  the  reproducer  and  valve- 
plate -operating  mechanism,   taken   on  the 
horizontal  central  plane  of  Fig.  1 .     Fig.  3  is  a 
detail  sectional  end  view  taken  on  line  3  of  Fig.  85 
2.     Fig.  4  is  a  side  view  of  the  valve  mechan- 

ism proper  removed  from  the  phonograph. 
Fig.  5  is  a  side  view  of  the  simplest  form  of 
my  mechanism,  the  same  being  identical  with 
Fig.  12  of  my  said  prior  application.     Fig.  6  90 
is  a  horizontal  sectional  view  taken  on  line  6 
of  Fig.  5,  the  same  being  identical  with  Fig. 
13  of  my  said  prior  application.     Fig.  7  is  a 
detail  view  of  a  modified  form  of  my  inven- 

tion in  which   the   valve-plate  is  pivotally  95 
mounted. 

The  numeral  10  indicates  the  ordinary  or 
outer  portion  of  a  phonograph,  commonly 

called  a  "horn,"  terminating  at  the  right  be- 
yond the  figure  in  a  bell  (not  shown)  and  at  ico 

its  other  end  in  a  head  or  sound-box  com- 
posed of  two  parts  11  and  12,  inclosed  by  a 

cap  14,  corresponding  to  the  cap  32  of  my 
prior  patent  and  the  cap  50  of  my  prior  ap- 

plication, the  reproducer-disk  proper  (not  105 
shown)  being  located  within  the  cap  at  or 
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about  the  flange  15.  Inside  the  parts  just 
described  there  is  a  clear  passage-way  l(> 
leading  From  the  reproducer-disk  proper  to 
the  bell  of  the  born,  this  whole  passage- way 

5  constituting  actually  and  practically  the 
sound-conveyer. 

In  order  to  restrict  the  volume  of  sound- 

waves passing  through  the  sound-conveyer,  I 
inserl  at  some  convenient  point  between  the 

io  reproducer  and  the  bell  of  the  horn,  prefer- 
ably between  the  pails  11  and  12  of  t  lie  bead 

or  sound-box,  a  supplemental  disk  20,  hav- 
ing cut    in  oiie    portion   a  longitudinal    par- 

allel-sided recess  2  I ,  in  which  is  slidably  (it- 
15  ted  a  valve-plate  22,  adapted  to  slide  edge- 

wise backward  and  forward  in  this  recess  21 

to  open  and  close  a  hole  24  in  the  disk  20, 

lying  in  and  forming  a  part  of  the  sound-con- 
veyer passage-way  Hi  of  the  horn.    Thisclos- 

20  ing  may  be  effected  by  the  end  of  the  valve- 
plate,  preferably  cut  in  a  curved  line,  as  in 
Fig.  4,  by  the  circular  edge  of  a  hole  27,  cut  in 
the  plate  intermediate  of  its  ends,  as  shown 

in  Fig.  5,  or  by  the  side  28  of  the  valve-plate 
25  when  it  is  pivot  ally  mounted  at  one  side  of 

the  hole  24,  as  in  the  modified  form  of  Fig.  7. 
This  flat  disk  or  plate  22  may  in  its  simplest 
form  (shown  in  Figs.  5  and  6)  be  moved  by 
hand,  the  operator  taking  hold  of  the  end  of 

30  the  plate  from  the  open  position  of  said  fig- 
ures to  a  position  in  which  the  solid  portion 

of  the  plate  closes  the  hole  24  and  back  to 
original    position.     In    order   to    give    such 
plate  a  more  readily  adjustable  slow  move- 

35  ment,  I  prefer  to  provide  some  form  of  slow- 
motion   mechanism,   one  form   of  which  is 
illustrated  in  Figs.  1  to  4,  inclusive.     This 
consists  in  a  rod  or  shaft  30,  suitably  jour- 
naled  in  lugs  or  flanges  31  upon  the  sides  of 

40  the  plate  20,  (preferably  made  by  bending 
portions  of  the  plate  to  the  desired  position,) 
there  being  on  the  end  of  the  shaft  a  milled 
wheel  32,  adapted  to  be  taken  hold  of  by  the 
operator  to  rotate  the  shaft.     In  the  middle 

45  of  the  shaft  is  a  small  pinion  34,  meshing  with 
a  rack  35  upon  the  upper  face  of  the  plate  22, 
so  that  when  the  thumb-screw  32  is  rotated 
the  motion  is  transmitted  through  the  pinion 
34  to  the  rack  35,  with  the  result  that  the 

50  plate  20  is  given  corresponding  slow  motion 
in  either  direction  depending  upon  the  direc- 

tion of  rotation  of  the  wheel  32.     Any  of  the 
ordinary  forms  of  slow-motion  device  may  be 
used  for  moving  this  plate  20  without  depart- 

55  ing  from  the  spirit  of  my  invention. 
In  Fig.  7  I  have  shown  an  alternative  con- 

struction in  which  the  valve-plate  is  pivot- 
ally  mounted  upon  the  bearing  37,  so  that  it 
can  by  properly  moving  the  handle  38  be 

60  moved  from  the  position  shown  in  the  figure, 
in  which  the  hole  24  is  partially  closed,  either 
to  a  position  in  which  that  hole  is  completely 
open  or  to  a  position  in  which  it  is  closed. 

For  commercial  purposes  I  prefer  to  make 
65  my  valve  mechanism  consisting  of  the  plate 

20,  the  valve-plate  22,  and  the  mechanism 
for  operating  said  valve-plate  a-  a  separate 
article  of  manul'acl  ure,  so  that  it  can  be  sold 
to  dealers  of  different  kinds  of  phonographs 

and  inserted  by  t  hem  bet  ween  suitable  splice-  70 
plates  or  Manges,  of  which  the  portions  11 
and  12,  here  shown,  arc  illustrative  samples 
in  t  he  sound-con  ve\  crs  of  t  heir  phonographs. 

In  order  to  secure  the  device  of  my  inven- 
tion in  proper  position  between  the  parts  of  75 

any  phonograph  sound-conveyer,  I  provide 
suitable  screw-holes  10,  through  which  any 
suitable  screws  may  be  inserted  to  secure  the 
plate  20  in  position  between  the  adjacent 

parts  of  the  phonograph  sound-conveyer.  80 
These  holes  40  may  l>e  given  any  convenient 
•location  so  long  as  they  do  not  interfere  with 
the  operative  mechanism  of  the  valve. 

While  I  prefer  to  locate  my  valve  mechan- 
ism in  close  proximity  to  the  reproducer,  it  85 

may  be  located  at  any  point  desired  between 
the  reproducer  and  the  bell  of  the  horn. 
While  I  have  referred  to  the  valve-plate  as 
moving  from  wide-open  to  completely-closed 
position,  it  should  be  understood  that  there  90 
is  a  more  or  less  gradual  reduction  of  the 

sound-waves  passing  through  the  sound-con- 
veyer as  this  motion  toward  closing  takes 

place.  In  order  that  this  diminution  of 
sound  may  be  very  gradual  as  the  fully-  95 
closed  position  is  reached,  I  prefer  to  make 
the  curvature  26  of  the  plate  in  Figs.  4  and  5 
as  showm  and  to  put  a  notch  41  upon  the  side 
of  the  pivoted  plate  of  Fig.  7. 

I  claim —  *<->o 
1 .  In  a  phonograph  in  combination  with  a 

record,  a  reproducer  in  operative  connection 
therewith  and  a  sound-conveyer  attached  to 
said  reproducer,  a  valve-plate  mounted  adja- 

cent to  said  sound-conve^-er  in  a  plane  sub-  105 
stantially  at  right  angles  thereto  adapted  to 

be  moved  into  and  out  of  the  path  of  sound- 
waves within  the  sound-conveyer  to  open  and 

close  said  passage-way,  a  rack  upon  the  plate 
a  pinion  meshing  with  said  rack  and  means 
for  rotating  said  pinion. whereby  said  plate 

may  be  given  a  gradual  motion  in  either  di- 
rection between  its  two  adjustable  positions. 

2.  A  sound-modifier  consisting  of  a  supple- 
mental plate  adapted  to  be  secured  between  115 

two  parts  of  a  phonograph  sound-convej^er there  being  a  hole  in  said  supplemental  plate 

adapted  to  register  with  the  sound -wave 
passage-way  through  the  sound-conveyer 
and  a  valve-plate  mounted  in  a  recess  in  said  120 
supplemental  plate  adapted  to  be  moved 
edgewise  in  the  plane  of  the  supplemental 
plate  between  two  different  positions  to  open 
and  close  said  hole  in  the  supplemental  plate. 

3.  A  sound-modifier  consisting  of  a  supple-  125 
mental  plate,  adapted  to  be  secured  between 

two  portions  of  a  phonograph  sound  -con- 
veyer there  being  a  hole  in  said  plate  adapted 

to  register  with  the  passage-waj'  for  sound- 
waves through  the  sound-conveyer  and  a  130 

I  IC 
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Valve-plate  slidably  mounted  in  a  recess  in 
said  supplemental  plate  adapted  to  be  moved 
edgewise  in  the  plane  of  the  supplemental 
plate  backward  and  forward  between  two 
different  positions  to  open  and  close  said 
hole  in  the  supplemental  plate. 

4.  A  sound-modifier  consisting  of  a  supple- 
mental plate,  adapted  to  be  secured  between 

two  portions  of  a  phonograph  sound -con- 
veyer there  being  a  hole  in  said  plate  adapted 

to  register  with  the  passage-way  for  sound- 
waves through  the  sound-conveyer  and  a 

valve-plate  slidably  mounted  in  a  recess  in 
said  supplemental  plate  adapted  to  be  moved 
backward  and  forward  in  the  plane  of  said 
plate  between  two  different  positions  to  open 
and  close  said  hole  in  the  supplemental  plate, 
and  a  slow-motion  device  for  moving  said 

valve-plate  backward  and  forward  between 
its  two  positions.  20 

5.  A  sound-modifying  device  comprising  a 
relatively  fixed  base-plate  provided  with  a 
sound-conveying  opening  and  provided  with 
means  for  securing  the  said  plate  within  a 
sound-conveyer,  a  valve-plate  adjustably  25 
mounted  upon  said  fixed  plate  and  means  op- 

erable from  without  said  conveyer  for  adjust- 
ing the  position  of  said  valve-plate  relatively 

to  the  opening  in  said  fixed  plate. 
In  witness  whereof  I  have  hereunto  sub-  30 

scribed  my  name  in  the  presence  of  two  wit- nesses. 
EUGENE  M.  ROBINSON. 

Witnesses : 
D WIGHT  B.  Cheever, 
Howard  M.  Cox. 
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UNITED  STATES  PATENT  OFFICE, 
CONRAD  HILGENBERG,  OF  CHICAGO,  ILLINOIS. 

GRAMOPHONE. 

No.  831,344. Specification  of  Letters  Patent.  Patented  Sept.  18, 1906. 

Application  filed  December  1,  1905.    Serial  No,  289,842, 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Conrad  Hilgenberg, 

a  citizen  of  the  United  States,  residing  at  No. 
96  Twenty-fourth  Place,  in  the  city  of  Chi- 

5  cago,  county  of  Cook,  and  State  of  Illinois, 
have  invented  a  new  and  useful  Improve- 

ment in  Gramophones,  of  which  the  following 
is  a  specification. 
My  improvement  relates  to  that  part  of 

io  the  gramophones  described  as  the  "repro- 
ducer" and  the  connections  with  that  part and  the  horns. 

The  object  of  my  invention  is  to  increase 
the  volume  of  sound  and  improve  the  tone  of 

15  the  instrument.  The  manner  in  which  I 
accomplish  this  object  is  described  in  the 
following  specification,  and  illustrated  in  the 
accompanying  drawings,  in  which — 

Figure  1  is  a  side  view  of  the  gramophone, 
20  showing  the  reproducers,  connections,  and 

horns  in  position  supported  by  the  bracket 

and  in  contact  with  the  "record."  Fig.  2  is 
a  full-size  side  view  of  the  reproducers,  show- 

ing the  relative  positions  of  the  needle-points 
25  on  the  record  and  part  of  the  supporting 

bracket  fork  and  clamp.  Fig.  3  is  a  front 
view  of  the  reproducers  and  conical  box  in- 

closing them,  showing  the  relative  position 
of  the  needle-points  and  connections  for  the 

30  horns.     Fig.  4  is  an  inside  face  view  of  one  of 
,  the  reproducers.     Fig.  5  is  a  detail  view  of 
the  supporting  bracket  fork  and  clamps. 

In  the  drawings,  A  represents  the  gramo- 
phone-box containing  the  revolving  mech- 

35  anism  which  supports  and  rotates  the 
record  B.  Adjustably  attached  to  this  box 
is  a  double  bracket  C.  At  the  free  end  of 
this  bracket  is  a  fork  D.  To  each  end  of  this 
fork  a  circular  hinged  clamp  E  is  attached. 

4°  Supported  in  these  clamps  is  a  double-cone 
sound-box  comprising  telescopic  sections  F 
and  F',  having  tubular  extensions  G,  which 
are  adapted  to  form  connecting  supports  for 
the  horns,  as  shown  in  Figs.  1  and  3.     Pro- 

45  jecting  from  the  periphery  of  the  section  F 
is  another  tubular  extension  H,  which  is  also 
adapted  to  support  a  horn,  as  shown  in  Figs. 
1,  2,  and  3.  Supported  within  this  conical 
box  are  two  reproducers,  (indicated  as  a  whole 

5°  by  I  and  J,)  and  which  fit  closely  in  the  inner 
ends  of  the  said  sections  and  the  arms  of 
which  project  outwardly  through  openings 
in  the  peripheries  of  said  sections  and  are 
held  from  lateral  movement  by  the  fric- 

55  tional  contact  of  the  reproducers  with  the 

inside  of  the  box-sections.  The  inside  faces 
of  the  reproducers  are  so  adjusted  in  relation 
to  each  other  as  to  permit  of  the  free  vibra- 

tion of  the  diaphragms  I  I  of  said  repro- 
ducers. The  back  of  each  diaphragm  is  un-  60 

covered  except  by  the  conical  box-section 
and  is  therefore  free  to  transmit  the  full 
force  of  the  vibrations  into  each  part  of  the 
box.  The  reproducers  are  also  so  adjusted 

in  the  box-sections  F  and  F'  that  the  ends  65 
of  the  needle-points  K  and  L  are  in  tandem, 
as  shown  in  Figs.  2  and  3,  and  are  so  close 
together  that  vibrations  produced  by  the 
record  and  the  two  producers  blend  to- 

gether. The  adjustment  of  the  needle-  70 
points  K  and  L  is  the  same  as  in  the  ordinary 
reproducer  except  that  the  set-screws  M  are 
on  the  opposite  side  of  the  holder  N,  as 
shown  in  Figs.  2  and  3.  To  support  the  re- 

producers, conical  box-sections,  extensions,  75 
and  horns  in  addition  to  the  ordinary  double 
bracket  C,  I  provide  a  fork  D,  which  may 
be  attached  to  or  made  an  integral  part  of 
the  bracket  C.  The  inside  width  of  this  fork 
is  equal  to  the  full  length  of  the  box  F.  On  80 
the  ends  of  this  fork  clamps  E  are  affixed,  as 
shown  in  Figs.  2,  3,  and  5.  These  clamps 
may  be  of  any  form  of  construction  that  is 
adapted  to  encircle  the  extensions  G  of  the 
box  F  and  permit  of  the  free  removal  and  85 
exact  adjustment  of  the  box  F  and  repro- 

ducers it  contains  and  to  hold  them  securely 
when  adjusted. 

It  is  obvious  that  the  box  F  must  be  made 

in  separate  parts  to  permit  of  the  adjustment  90 
therein  of   the  reproducers  and   that  this 
separation  may  be  arranged  in  several  ways; 
also,  that  these  parts  when  put  together  with 
the  reproducers  in  place  may  be  either  at- 

tached together  or  be  permanently  affixed  to  95 
each  other.     I  have  not  described  or  illus- 

trated any  one  of  these  forms  of  construction, 
and  as  the  possible  variations  do  not  affect 
the  object  of  my  invention  or  change  the  re- 

sult I  reserve  the  right  to  use  any  of  the  too 
methods   of   constructing   and  joining   the 
several  parts  of  this  conical  box  F.     The 
same  is  true  of  the  clamps  E,  and  I  reserve 
the  right  to  vary  the  construction  of  these 
parts.     I  also  reserve  the  right  to  close  the  105 
connection  H  with  a  cap  and  to  use  two  or 
three  horns  O,  as  I  may  desire. 

What  I  claim  as  new,  and  desire  to  secure 

by  Letters  Patent,  is — 
1.  In  a  gramophone  of  the  kind  described,  no 
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the  combination  comprising  a  box  A,  rotat- 

ing mechanism  and  record  B;  a  bracket  (' attached  to  said  box;  a  fork  I)  attached  to 
the  free  end  of  said  bracket;  a  pair  of  clamps 

5  E  attached  to  the  ends  of  said  fork;  a  double 
conical    box   having   two   tubular  extensions 
(1,  and  a  tubular  connection  II  projecting 
from  the  periphery  of  said  box,  said  exten- 

sions  and    connection    being   adapted    to   be 
io  connected  with  the  horns  ():  said  box  being 

supported  La  the  clamps  E,  fork  Dand  bracket 

(';  a  pair  of  reproducers  I  and  J  adjust- 
ably supported  and  partly  inclosed  in  said 

conical  box,  needle-points  K  and  L  on  said 
15  reproducers  arranged  in  tandem  and  close 

together;  and  a  plurality  of  horns  having 
suitable  connections  adapted  to  fit  the  tubu- 

lar extensions  G  and  connection  II,  substan- 
tially as  described  and  for  the  purposes  speci- 

20  fied. 

2.  In  a  gramophone  of  the  kind  described 
the  combination  consisting  of  a  box  A;  ro- 

tating mechanism  and  record  B;  a  support- 

ing-bracket  (';  a  fork  D   attached   to   said 
25  bracket,  a  double  conical  box  supported  in 

said  fork  and  said  box  having  a  plurality  of 
extensions  adapted  to  support  horns  O,  and 
being  adapted  to  inclose  and  support  a  pair 
of  reproducers;  a  pair  of  reproducers  partly 

30  inclosed  and  supported  by  said  conical  box, 
needle-points  on  said  reproducers  being  so  ar- 

ranged in  said  box  that  the  needle-points  arc 

in  tandem  and  close  together  substantially 
as  described  and  for  the  purposes  specified. 

.">.    In  a  gramophone  of  the  kind  described,   35 
the   combination   with   the   box   A,   rotating 
mechanism    and    record    of    a   supporting- 
bracket  having  a  fork  I)  adapted  to  support 
the  reproducers,  box  V  and  horns;  a  pair  of 
reproducers;  needle-points    on    said    repro-  40 
ducers  so  arranged  and  supported  that  they 
are  held   in   tandem   and  close  together  on 
said  record:  a  double  conical  box,  inclosing 
said  reproducers,  said  box  having  a  plurality 
of   extensions   adapted    to   support   several  45 
horns   and    a   plurality  of  horns  connected 
with   said  box  extensions,  substantially  as 
described  and  for  the  purposes  specified. 

4.  In  a  graphophone  of  the  kind  described 
the  combination  with  the  box  A,  rotating  50 

mechanism,  record  B  and  supporting-bracket 
(':  of  a  double-ended  conical  box  having  a 
plurality  of  tubular  connections  adapted  to 
support  several  horns;  and  a  pair  or  repro- 

ducers inclosed  in  said  box;  needle-points  on  55 
said  reproducers  so  adjusted  that  they  are 
held  in  tandem  and  close  together  at  the 
points  where  they  are  in  contact  with  the 
record,  substantially  as  described  and  for  the 

purposes  specified. 
CONRAD  HILGENBERG. 

Witnesses : 
Joseph  Staab, 
Thomas  J.  Morgan. 
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Patented  Sept.  18, 1906, 

To  all  whom  it  inay  concern: 
Be  it  known  that  I,  Thomas  F.  Morrissey, 

a  citizen  of  the  United  States,  residing  at 
West  Orange,  in  the  county  of  Essex  and 
State  of  New  Jersey,  have  invented  and  pro- 

duced a  new  and  original  Improvement  in 
Returning  Devices  for  Phonographs  and 
other  Talking-Machines ;  and  I  do  hereby  de- 

clare the  following  to  be  a  full,  clear,  and  ex- 
act description  of  the  invention,  such  as  will 

enable  others  skilled  in  the  art  to  which  it 

appertains  to  make  and  use  the  same,  refer- 
ence being  had  to  the  accompanying  draw- 
ings, and  to  characters  of  reference  marked 

thereon,  which  form  a  part  of  this  specifica- 
tion. 

The  objects  of  this  invention  are  to  secure 
automatically  a  return  of  the  reproducer  or 
speaker  of  a  talking-machine  to  an  initial  po- 

sition in  said  talking-machine  after  the  stylus 
of  said  speaker  or  reproducer  has  traversed 
the  record,  whereby  said  stylus  will  again  be 
enabled  to  traverse  said  record  and  repeat 
the  sounds  to  be  reproduced,  to  perform  said 
function  more  perfectly  and  at  a  reduced 
cost  of  construction,  and  to  secure  other  ad- 

vantages and  results,  some  of  which  may  be 
hereinafter  referred  to  in  connection  with  the 

description  of  the  working  parts. 
Referring  to  the  accompanying  drawings, 

in  which  like  characters  of  reference  indicate 

corresponding  parts  in  each  of  the  several  fig- 
ures, Figure  1  is  a  front  elevation  of  a  portion 

of  a  phonograph  to  which  my  improvements 
are  attached.  Fig.  2  is  a  plan  of  the  same. 
Fig.  3  is  a  section  taken  on  line  x.  Fig.  4  is  a 
detail  sectional  view  showing  a  returning-dog 
in  engagement  with  a  screw-shaft,  the  section 
being  on  line  x  of  Fig.  1 ,  but  with  the  parts  in 
a  different  position  from  that  shown  in  Fig.  1. 
Fig.  5  is  a  detail  showing  a  certain  modifica- 

tion of  construction ;  and  Fig.  6  is  a  section  of 
the  same,  taken  on  line  y. 

In  said  drawings,  a  indicates  the  repro- 
ducer-arm, b  the  reproducer  or  speaker,  c  the 

record-holder,  d  the  feed-screw  shaft  in  axial 
alinement  with  and  adapted  to  turn  with  said 
record-holder,  all  of  which  are  of  usual  con- 

struction and  adapted  to  operate  in  connec- 
tion with  motive  means  in  any  ordinary  man- 

ner. 

Upon  the  frame  9  of  the  machine  at  the 
front  thereof  is  arranged  a  bracket  10,  which  , 

is  separably  fastened  by  a  nut  or  clamp  8, 
said  bracket  having  a  slideway,  in  or  on  which  5  5 
is  a  bracket  extension  1 1 ,  slidable  in  a  direc- 

tion parallel  with  the  axis   of  the  record- 
holder,  the  movement  being  limited  but  of 
sufficient  scope  to  enable  the  device  to  be  ad- 

justed to  suit  the  various  positions  of  the  60 
records  on  their  holders.     The  said  bracket 

extension  11  is  provided  with  forwardly-ex- 
tending  arms  12,  furnishing  end  bearings  for 
the  screw -shaft   13,  which  is  preferably  a 
shaft  with  a  wire  14  coiled  around  it  and  se-  65 
cured  thereon.     At  one  end  of  said  shaft  is  a 

pulley  15,  adapted  to  receive  a  belt  16,  which 
last  extends  to  and  takes  its  power  from  the 
screw-shaft  d  or  from  any  rotary  part  of  the 
talking-machine.     At  the  opposite  end  of  the  70 
shaft  13  from  the  pulley  is  a  tripping-finger 
19,  adapted  to  engage  the  returning-dog  18,  . 
as  hereinbefore  described.     The  shaft  13  con- 

stitutes a  return-screw  or  return-feed  shaft, 
the  coiled  wire  or  other  threads  of  this  shaft  75 
being  disposed  to  effect  a  return  movement 
of  the  reproducer  when  the  said  threads  are 

engaged    by  the  returning-dog  18,  which  I 
will  now  proceed  to  describe. 

At  the  front  of  the  reproducer-arm  is  secured  80 
a  removable  bearing  block  or  piece  17,   on 

which  is  pivoted  the  returning-dog  18.    From 
the  pivot  191,  which  extends  parallel- to  the 
feed-screw  d,  the  dog  extends  downward  and 
forward  an  inch,  more  or  less,  and  is  provided  85 
near  its  free  extremity  with  a  concavity  or  re- 

cess 20 ,  (shown  clearly  in  Fig.  3 ,)  adapted  to  fit 

the  convex  periphery  of  the  shaft  13,  the  con- 
cavity being  so  formed  that  the  dog  will  remain 

on  the  shaft  while  the  spiral  thread  14  pushes  90 
laterally  on  said  dog  and  forces  it,  together 

with  the  reproducer-arm  a  and  the  attach- 
ments with  which  said  dog  is  connected,  to 

the  initial  position  desired.     The  said  dog 
has  a  laterally-extending  pin  or  pro  j  ection  2 1 ,  95 
adapted  to  be  engaged  by  the  tripping-finger 
19  when  the  screw -shaft  d,  with  its  nut  d', 
forces  the  reproducer-arm,  and  with  it  the  said 
returning-dog  18,  laterally,  so  that  said  pin  or 
projection  21  is  brought  into  the  line  or  plane  100 
of  movement  of  said  tripping-finger.     When 
the  parts  are  brought  to  said  plane  of  engage- 

ment, said  tripping-finger  forces  the  dog  rear- 
wardly  onto  the  shaft  13,  thereby  lifting  the 
dog  and  bringing  it  into  the  position  shown  105 
in  Fig.  4j  in  which  it  will  rest  on  the  shaft 
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with  the  recess  20  in  engagement  therewith. 
I  [ere  said  dog  is  held  because  of  the  direct  ion 
of  the  movement  of  the  shaft  and  because  of 

I  he  stop  project  ion  22,  which  prevents  it  IVoiii 
5  passing  out  of  its  engaging  relation.  By  the 

raising  of  the  dog  the  feed-nut  d'  and  the  re- 
producer-arm a  are  also  raised,  and  the  dog 

being  then  held  upon  the  shaft  it  holds  the 

feed-nut  d'  away  from  the  screw -shaft  d  and 
io  the  reproducer  a  little  way  from  the  record 

(not  shown)  on  the  bolder  d ,  so  that  a  return 
movement  of  the  reproducer-arm  and  its  re- 

producer can  be  effected  without  scraping 
or  otherwise  injuring  the  screw-shaft  or  the 

15   record. 
Immediately  upon  the  dog  18  being  thrown 

into  engagement  with  the  screw-shaft  13  the 
said  dog  is  engaged  by  the  spiral  thread  or 
wire  t4,  and  thus  said  dog  is  driven  to  its  ini- 

20  tial  position,  as  before  described.  At  said 
initial  position  the  screw-shaft  13  may  be  de- 

void of  threads,  the  threads  14  terminating  so 
that  further  return  movement  is  avoided. 

Upon  the  pivot  191  of  the  dog  is  also  fastened 

25  a  weighted  tripping-lever  25,  adapted  when 
the  dog  has  arrived  at  its  initial  position  to 

engage  an  adjusting-arm  26  and  throw  said 
dog  outward  away  from  the  screw-shaft  13, 

so  that  the  nut  d'  and  the  stylus  of  the  repro- 
30  ducer  are  permitted  to  drop  upon  the  screw- 

shaft  d  and  the  record,  respectively,  and  thus 

immediately  and  automatically  begin  a  repe- 
tition of  the  talking  or  musical  reproduction. 

To  cushion  the  falling  movement  of  the  re- 
35  producer-arm  and  stylus,  so  that  the  latter 

will  not  indent  or  otherwise  injure  the  record, 

I  have  provided  a  cushioning-spring  27, which 
is  attached  at  one  end  to  the  bracket  exten- 

sion 1 1 ,  and  at  its  free  end  lies  so  as  to  receive 

40  the  weight  of  the  reproducer-arm  when  the 
dog  is  thrown  away  from  supporting  relation 
thereto.  The  sliding  extension  11  is  prefer- 

ably moved  in  its  slideways  by  an  adjusting- 
lever  28,  as  shown  in  Figs.  1  and  2,  and  thus  the 

45  returning  devices  described  may  be  brought 
into  proper  operative  relation  to  the  record 

lying  in  one  of  various  positions  within  a  lim- 
ited field  on  said  holder. 

I  prefer  to  arrange  the  pulley  15  automat- 
50  ically  adjustable  on  its  shaft  13,  as  indicated 

in  Figs.  .")  and  6,  in  which  case  the  shaft  is  lon- 
gitudinally slotted,  and  the  pulley  is  provided 

with  a  spline  or  key  permitting  the  pulley  to 
move  under  the  power  of  the  belt  16,  so  as  to 

55  assume  a  position  of  proper  relation  even 
though  the  shaft  is  adjusted  longitudinally, 
as  above  described .  The  pulley  is  when  loose 
held  between  arms  30,  extending  out  from 
the  bracket  10. 

60  it  will  be  understood  that  the  term  "pho- 
nograph" is  used  herein  as  a  broad  term  to 

include  all  sound-reproducing  machines  to 
which  the  invention  is  or  may  be  found  ap- 
plicable. 

Having  thus  described  the  invention,  what  65 

I  claim  as  new  is — 
1.  The  combination  with  the  frame,  hav- 

ing a  record-holder,  speaker  or  reproducer 
and  means  for  moving  said  speaker  or  repro- 

ducer lengt  hwise  of  t  he  axis  of  said  holder,  of  70 

a  screw-shaft  arranged  parallel  with  the  said 
axis  of  the  holder,  and  Having  at  one  end  a 
lifting-finger,  means  for  turning  said  screw- 
shaft,  a  pivoted  dog  carried  by  t  he  reproducer- 
carrier  and  adapted  to  support  the  repro-  75 
dueer-carrier  in  a  raised  position  by  engage- 

ment with  said   screw-shaft,  and   adapted  to 
be  thrown  into  cooperative  engagement  with 

said  screw-shaft  by  said  lifting-linger,  where- 
by the  threads  of  the  said  screw-shaft  will  80 

cause  the  said  dog  and  the  reproducer  at- 
t  ached  thereto  to  travel  lengthwise  of  the  said 
holder  in  a  direction  contrary  to  that  taken 

by  the  reproducer  in  its  reproducing  opera- 
tions, substantially  as  set  forth.  85 

2.  The  combination  with  the  frame  hav- 
ing a  record-holder,  speaker  or  reproducer, 

and  means  for  moving  said  speaker  or  repro- 
ducer lengthwise  of  the  axis  of  said  holder,  of 

a  screw-shaft  arranged  parallel  with  the  axis  90 
of  the  holder  and  having  at  one  end  a  lifting- 
linger,  means  for  turning  said  screw-shaft,  a 
pivoted  dog  mounted  to  move  with  the  repro- 

ducer-carrier and  adapted  to  support  the  re- 

producer-carrier in  a  raised  position  by  en-  '95 
gagement  with  said  screw-shaft  and  adapted 
to  be  thrown  into  cooperative  engagement 
with  said  screw-shaft  by  said  lifting-finger, 
whereb}^  the  threads  of  the  said  screw-shaft 
will  cause  the  said  dog  and  the  reproducer-  100 
carrier  to  travel  lengthwise  of  said  holder  in  a 
direction  contrary  to  that  taken  by  the  repro- 

ducer-carrier in  the  reproducing  operation. 
3.  The  combination  with  the  frame  of  a 

talking  -  machine  having  a  rotary  record- 
holder,  a  reproducer-arm  movable  in  the  di- 

rection of  the  axis  of  said  holder,  a  screw- 
shaft  and  nut  for  moving  said  arm  and  rotat- 

ing said  holder,  said  arm  having  a  pivotal 
dog  adapted  to  be  tripped  at  opposite  limits 
of  movement  of  said  arm,  a  returning  screw- 
shaft  arranged  on  a  separable  bracket  at  the 
front  of  said  frame  and  providing  a  lifting- 
finger  to  trip  or  engage  the  pivotal  dog  and 
effect  an  engagement  of  said  dog  with  said  115  j 
screw-shaft,  an  arm  26,  to  throw  said  dog 
away  from  said  shaft,  and  power-transmit- 

ting means  for  operating  the  last  said  screw- shaft. 

4.  The  improved  returning  device  for  pho-  120 
nographs,  comprising  a  spiral  shaft  having  a 
lifting -finger,  means  for  operating  said  spiral 
shaft  a  pivoted  dog  adapted  to  be  raised  by 
the  lifting-finger  onto  said  spiral  shaft  and  to 
support  the  reproducer-carrier  of  the  phono-  125 
graph  when  raised  onto  the  spiral  shaft,  and 
means  for  throwing  said  dog  from  said  spiral 
shaft,  substantially  as  set  forth. 
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5.  The  improved  returning  device  for  pho- 
nographs, comprising  a  spiral  shaft  having  a 

lifting-finger  at  one  end,  means  for  turning 
said  shaft,  a  pivotal,  recessed  dog  adapted  to 

5  be  pivoted  upon  the  free  end  of  the  repro- 
ducer-arm and  having  a  laterally-extending 

pin  adapted  to  be  engaged  by  the  said  lifting- 
linger  at  the  end  or  limit  of  effective  move- 

ment of  said  reproducer,  said  lifting-finger 
o  being  adapted  to  raise  said  dog  and  throw 

the  recessed  end  of  said  dog  onto  said  sbaft, 
whereby  said  screw-shaft  will  effect  a  return 
movement  of  the  reproducer,  substantially 
as  set  forth. 

5  6.  The  improved  returning  device  for  pho- 
nographs, comprising  a  spiral  shaft  having  at 

one  end  a  lifting-finger,  and  means  for  re- 
turning the  shaft,  means  for  detachably  fas- 

tening the  said  spiral  shaft  to  the  frame  of 
o  the  talking  -  machine,  a  dog  adapted  to  be 

attached  to  the  free  end  of  the  speaker-arm 
and  adapted  to  engage  the  spiral  shaft  to  im- 

part a  return  movement  to  the  speaker-arm, 
and  to  support  the  speaker-arm  during  its 

5  return  movement,  and  means  for  throwing 
said  dog  into  engagement  with  the  spiral 
shaft  at  one  end  of  the  path  of  movement  of 
said  speaker-arm  and  for  throwing  the  dog 
away  from  the  spiral  shaft  at  the  opposite 

,o  end  of  said  path  of  movement,  and  means 
for  communicating  power  to  the  pulley. 

7.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return- 
feed  shaft,  a  revoluble  device  mounted  to 

,5  move  with  the  reproducer-carrier  and  to  turn 
at  substantially  right  angles  to  the  line  of 
the  return-feed  shaft  and  having  a  part  for 
engaging  the  thread  of  said  shaft  to  impart 
a  return  movement  to  the  reproducer  and  to 

.0  support  the  reproducer  during  its  return 
movement,  and  means  rotating  with  said 
shaft  for  engaging  said  device  to  raise  the 
reproducer  and  to  turn  said  device  to  bring 
its  thread-engaging  part  into   engagement 

.5  with  the  thread  of  the  return-feed  shaft,  sub- 
stantially as  described. 

8.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,of  a  threaded  return- 
feed  shaft,  a  revoluble  device  mounted  to 

0  move  with  the  reproducer-carrier  and  to  turn 
at  substantially  right  angles  to  the  line  of  the 
return-feed  shaft  and  having  a  part  for  en- 

gaging the  thread  of  said  shaft  to  impart  a 
3  return  movement  to  the  reproducer-carrier 
5  and  to  support  the  reproducer  during  its  re- 

turn movement,  and  means  for  engaging  said 
device  to  raise  the  reproducer  and  to  turn  the 
device  to  bring  its  thread-engaging  part  into 
engagement  with  the  thread  of  return-feed 

•0  shaft  substantially  as  described. 
9.  The  combination  with  the  reproducer- 

carrier  of  a  phonograph,of  a  threaded  return- 
feed  shaft,  a  revoluble  device  mounted  to 
move  with  the  reproducer-carrier  and  to  turn 

5  at  substantially  right  angles  to  the  line  of  the 

70 

75 
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return-feed  shaft  and  having  a  part  for  en- 
gaging the  thread  of  said  shaft  to  impart  a 

return  movement  to  the  reproducer-carrier 
and  to  support  the  reproducer  during  its  re- 

turn movement,  and  means  for  raising  the 
reproducer  at  the  end  of  the  reproducing 
movement  thereof  and  for  turning  said  de- 

vice to  bring  its  thread-engaging  part  into 
engagement  with  the  thread  of  the  return- 
feed  shaft,  substantially  as  described. 

10.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,of  a  threaded  return- 
feed  shaft,  a  member  mounted  to  move  with 
the  reproducer-carrier,  and  to  move  inde- 

pendently of  its  movement  with  the  carrier 
in  a  direction  at  substantially  right  angles  to 
the  line  of  the  return-feed  shaft,  and  having 
a  part  for  engaging  the  thread  of  said  shaft  to 
impart  a  return  movement  to  the  reproducer- 
carrier  and  to  support  the  reproducer  during  85 
its  return  movement,  and  means  for  raising 
the  reproducer  at  the  end  of  the  reproducing 
movement  thereof  and  for  moving  said  mem- 

ber to  bring  its  thread-engaging  part  into  en- 
gagement with  the  thread  of  the  return-feed  90 

shaft,  substantially  as  described. 
1 1 .  The  .combination  with  the  reproducer- 

carrier  of  a  phonograph,of  a  threaded  return- 
feed  shaft,  a  member  mounted  to  move  with 
the  reproducer-carrier  and  having  a  part  for  95 
engaging  the  thread  of  the  return-feed  shaft 
to  impart  a  return  movement  to  the  repro- 

ducer-carrier and  to  support  the  reproducer 
during  its  return  movement,  and  means  ro- 

tating with  the  return-feed  shaft  to  cause  10 
said  member  to  be  moved  to  raise  the  repro- 

ducer and  to  bring  the  thread-engaging  part 
of  said  member  into  engagement  with  the 
thread  of  the  return-feed  shaft. 

12.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return- 
feed  shaft,  a  pivoted  member  mounted  to 
move  with  the  reproducer-carrier  and  having 
a  part  for  engaging  the  thread  of  the  return- 
feed  shaft  to  impart  a  return  movement  to 
the  reproducer-carrier  and  to  support  the  re- 

producer during  its  return  movement,  and 
means  rotating  with  the  return-feed  shaft  to 
cause  said  member  to  be  moved  to  raise  the 

reproducer  and  to  bring  the  thread-engaging 
part  of  said  member  into  engagement  with 
the  return-feed  shaft. 

13.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return- 
feed  shaft,  a  member  mounted  to  move  with 
the  reproducer-carrier  and  movable  at  sub- 

stantially right  angles  to  the  line  of  the  re- 
turn-feed shaft  and  having  a  part  for  engag- 

ing the  thread  of  the  return-feed  shaft  to  im- 
part a  return  movement  to  the  reproducer- 

carrier  and  to  support  the  reproducer  dur- 
ing its  return  movement,  and  means  ro- 

tating with  the  return-feed  shaft  for  engag- 
ing said  member  to  raise  the  reproducer  from 

the  record  and  to  move  said  member  trans- 
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rerseh  to  the  return-feed  shaft  to  bring  Its 
thread-engaging  part  into  engagement  with 
the  threaa  01  the  return-feed  shall . 

II.  The  combination  with  the  reproducer- 
5  carrier  of  a  phonograph,  of  a  threaded  return- 

reed  shaft,  a  revoluhle  lifting  device  mounted 
to  move  with  the  reproducer-earner  and  to 
i urn  ai  substantially  right  angles  to  the  line 
of  the  return-feed  shaft  and  having  an  eccen- 

10  trie  or  cam  periphery  and  a  part  for  engaging 
the  thread  of  said  shaft  to  impart  a  return 

movement  to  the  reproducer -carrier,  and 
means  for  turning  said  device  to  bring  suc- 

cess! ve    portions   of   its  cam-periphery  into 
15  supporting  engagement  with  the  return-feed 

shaft  to  raise  the  reproducer  from  the  record 

and  to  bring  the  thread-engaging  portion  of 
said  device  into  engagement  with  the  thread 
of  the  return-feed  shaft. 

20  15.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return- 
feed  shaft,  a  revoluble  lifting  device  mounted 

to  move  with  the  reproducer-carrier  and  to 
turn  at  substantially  right  angles  to  the  line 

25  of  the  return-feed  shaft  and  having  a  part  for 
engaging  the  thread  of  said  shaft  to  impart  a 
return  movement  to  the  reproducer-carrier, 
and  means  for  turning  said  device  to  bring 
successive  portions  thereof  into  supporting 

30  engagement  with  the  return-feed  shaft  to 
raise  the  reproducer  from  the  record  and  to 

bring  the  thread-engaging  portion  of  said  de- 
vice into  engagement  with  the  thread  of  the 

return-feed  shaft. 

35  16.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return- 
feed  shaft,  a  revoluble  lifting  device  mounted 

to  move  with  the  reproducer-carrier  and  to 
turn  at  substantially  right  angles  to  the  line 

40  of  the  return-feed  shaft  and  having  an  eccen- 
tric or  cam  periphery,  and  means  for  turning 

said  device  to  bring  successive  portions  of  its 

cam-periphery  into  supporting  engagement 
with  the  return-feed  shaft  to  raise  the  repro- 

45  ducer  from  the  record. 

17.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return- 
feed  shaft,  a  revoluble  lifting  device  mounted 
to  move  with  the  reproducer-carrier  and  to 

50  turn  at  substantially  right  angles  to  the  line 
of  the  return-feed  shaft,  and  means  for  turn- 

ing said  device  for  bringing  successive  por- 
tions thereof  into  supporting  engagement 

with  the  return-feed  shaft  to  raise  the  repro- 
55  ducer  from  the  record. 

18.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return- 
feed  shaft,  a  member  mounted  to  move  with 

the   reproducer-carrier   and   movable   inde- 
60  pendently  of  the  reproducer-carrier  in  a  di- 

rection substantially  at  right  angles  to  the 
line  of  the  return-feed  shaft  and  having  a 
part  for  engaging  the  thread  of  said  shaft  to 
impart  a  return  movement  to  the  reproducer- 

65  carrier,  and  means  for  moving  said  device  to 

hring  successive  portions  thereof  into  sup- 
porting engagement  with  the  return  -  feed 

shaft  to  raise  the  reproducer  from  the  record 
and  to  bring  the  thread-engaging  part  of  said 
device  into  engagement  with  the  thread  of 
the  return-feed  shaft. 

19.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return- 
feed  shaft,  a  revoluhle  member  mounted  to 
move  with  the  reproducer-carrier  and  having 
an  eccentric  or  cam  periphery  and  a  part  for 

engaging  the  thread  of  the  return-feed  shaft, 
and  means  for  turning  said  member  at  the 

end  of  the  reproducing  movement  of  the  re- 
producing-arni  to  cause  successive  portions 
of  its  cam-periphery  to  engage  the  return- 
feed  shaft  to  raise  the  reproducer  from  the 
record  and  to  bring  the  threaded  engaging 
portion  of  said  member  into  engagement 
with  the  thread  of  the  return-feed  shaft,  and 
means  for  disconnecting  said  member  from 
the  return-feed  shaft  when  the  reproducer- 
carrier  has  been  returned  to  normal  position] 

20.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return- 
feed  shaft,  and  a  revoluble  lifting  device 
mounted  to  turn  at  substantially  right  an- 

gles to  the  line  of  the  return-feed  shaft,  said 
device  having  an  eccentric  or  cam  peripheral 

surface  adapted  to  bear  on  the  return-feed 
shaft  and  successive  portions  of  which  suc- 

cessively engage  the  surface  of  the  return- 
feed  shaft  for  lifting  the  reproducer-carrier, 
substantially  as  described. 

21.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return- 
feed  shaft,  a  device  for  coacting  with  the  re- 

turn-feed shaft  for  raising  the  reproducer 
from  the  record  and  having  a  part  to  coact 
with  the  thread  of  the  return-feed  shaft  for 

returning  the  reproducer-carrier  to  normal 
position,  and  means  for  moving  said  device 
to  cause  it  to  coact  with  the  return-feed 
shaft  to  raise  the  reproducer  from  the  record 

and  to  bring  said  device  into  position  to  co- 
act  with  the  thread  of  the  return-feed  shaft 
for  the  return  movement  of  the  reproducer- 
carrier. 

22.  In  a  phonograph  the  combination  with 
the  reproducer-carrier,  feed-nut,  feed-screw 
and  a  return-screw,  of  a  dog  mounted  to  move 
with  the  reproducer-carrier  and  carried  by  a 

pivot  parallel  to  the  return-screw  and  adapt- 
ed to  engage  the  thread  of  the  return-screw 

to  impart  a  return  movement  to  the  repro- 
ducer-carrier and  to  support  the  reproducer- 

carrier  during  its  return  movement,  and 
means  for  engaging  said  dog,  raising  it  and 
moving  it  into  cooperative  engagement  with 
the  return-screw,  substantially  as  described. 

23.  In  a  phonograph,  the  combination  with 
the  reproducer-carrier,  feed-nut,  feed-screw 
and  a  return-screw,  of  a  dog  mounted  to  move 
with  the  reproducer-carrier  and  carried  by  a 

pivot  parallel  to  the  return-screw^  and  adapt- 
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ed  to  engage  the  thread  of  the  return-screw 
to  impart  a  return  movement  to  the  repro- 

ducer-carrier and  to  support  the  reproducer- 
carrier  during  its  return  movement,  and  ad- 

justable means  for  engaging  said  dog,  raising 
it  and  moving  it  into  cooperative  engagement 
with  the  return-screw,  substantially  as  de- 
scribed. 

24.  In  a  phonograph,  the  combination  with 
the  reproducer-carrier,  feed-nut,  feed-screw 
and  a  return-screw,  of  a  dog  mounted  to  move 
with  the  reproducer-carrier  and  carried  by  a 
pivot  parallel  to  the  return-screw,  and  adapt- 

ed to  engage  the  thread  of  the  return-screw 
to  impart  a  return  movement  to  the  repro- 

ducer-carrier and  to  support  the  reproducer- 
carrier  during  its  return  movement,  and 
means  carried  by  the  return-screw  for  engag- 

ing said  dog,  raising  it  and  moving  it  into  co- 
operative engagement  with  the  return-screw, 

substantially  as  described. 
25.  In  a  phonograph,  the  combination  with 

the  reproducer-carrier,  feed-nut,  feed-screw 
and  a  return-screw,  of  a  dog  mounted  to  move 
with  the  reproducer-carrier  and  carried  by  a 
pivot  parallel  to  the  return-screw  and  adapt- 

ed to  engage  the  thread  of  the  return-screw 
to  impart  a  return  movement  to  the  repro- 

ducer-carrier and  to  support  the  reproducer- 
carrier  during  its  return  movement,  means  30 
for  engaging  said  dog,  raising  it  and  moving 
it  into  cooperative  engagement  with  the  re- 

turn-screw, and  means  for  disengaging  the 
dog  from  the  return-screw,  substantially  as 
described.  35 

26.  In  a  phonograph,  the  combination  with 
the  reproducer-carrier,  feed-nut,  feed-screw 
and  a  return-screw,  of  a  dog  mounted  to  move 
with  the  reproducer-carrier  and  carried  by  a 
pivot  parallel  to  the  return-screw,  and  adapt-  40 
ed  to  engage  the  thread  of  the  return-screw 
to  impart  a  return  movement  to  the  repro- 

ducer-carrier and  to  support  the  reproducer- 
carrier  during  its  return  movement,  means 
for  engaging  said  dog,  raising  it  and  moving  45 
it  into  cooperative  engagement  with  the  re- 

turn-screw, and  adjustable  means  for  disen- 
gaging the  dog  from  the  return-screw,  sub- 

stantially as  described. 
In  testimony  that  I  claim  the  foregoing  I  50 

have  hereunto  set  my  hand  this  4th  day  of 
June,  1903. 

THOMAS  F.  MORRISSEY. 
Witnesses : 

Charles  H.  Pell, 
Russell  M.  Everett 

'I 

1 







No.  831,546. PATENTED  SEPT.  25,  1906. 
L.  F.  DOUGLASS. 

SOUND  BOX  FOR  TALKING  MACHINES. 
APPLICATION  PILED  APE.  20,  1905. 

/St  19 &Z&-& 
9  n     T&1    iT;/,9 

«t- 

WlTN  ESSES: 

GM^- 

^^gr.^r. £ JZ. II 

<S ^ ; 

*$§! 

7 >0\ 
rr 

%\ 6 9 
i 

Inventor: 

£4us.  W.Vcult^r 
a     /torn* 

ATTORNEY: 

THK  SORTS   PZTE8S  CO..   WASHfnCTON.   D.  I 



tnSTITED  STATES  PATENT  OFFICE. 
LEON  F.  DOUGLASS,  OF  PHILADELPHIA,  PENNSYLVANIA,  ASSIGNOR 

TO  VICTOR  TALKING  MACHINE  COMPANY,  A  CORPORATION  OF 
NEW  JERSEY. 

SOUND-BOX   FOR   TALKING-MACHINES. 

to 

15 

20 

25 

3° 

35 

45 

5° 

Mo.  831,546. Specification  of  Letters  Patent. 

Application  filed  April  20, 1905.    Serial  No  266,590. 

Patented  Sept.  25,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Leon  F.  Douglass,  a 

citizen  of  the  United  States,  and  a  resident  of 

the  city  of  Philadelphia,  State  of  Pennsyl- 
vania, have  invented  certain  new  and  useful 

Improvements  in  Sound-Boxes  for  Talking- 
Machines,  of  which  the  following  is  a  full, 
clear,  and  complete  disclosure. 

The  object  of  my  invention  is  to  produce  a 

sound-box  for  a  talking-machine  in  which  the 
stylus-bar  is  more  delicately,  perfectly,  and 
efficiently  mounted  than  heretofore  and  also 

whereby  the  position  and  tension  of  the  sty- 
lus-bar may  be  quickly  and  easily  adjusted. 

The  further  object  of  my  invention  is  also 
to  provide,  in  combination  with  the  features 
above  referred  to,  means  for  delicately  mount- 

ing the  diaphragm  of  the  sound-box,  so  that 
the  same  may  be  vibrated  with  the  most  deli- 

cate and  minute  vibrations  of  the  stylus-bar. 
Heretofore  in  sound-boxes  in  which  the 

stylus-bar  has  been  mounted  upon  a  torsional 
device  forgiving  a  tension  thereto  or  for  hold- 

ing said  stylus-bar  in  position  the  torsional 
device  or  spring  has  been  attached  rigidly  to 

the  casing  of  the  sound-box  and  to  the  stylus- 
bar — that  is  to  say,  no  means  have  been  pro- 

vided for  the  axial  adjustment  of  the  stylus- 
bar  so  that  its  pressure  or  tension  in  relation 

to  the  diaphragm  may  be  varied.  Further- 
more, heretofore  when  the  diaphragm  has 

been  mounted  between  a  pair  of  gaskets 
which  contact  with  the  marginal  portions  of 
the  diaphragm  said  diaphragm  is  more  or  less 
confined  by  the  surfaces  of  the  gaskets  and 
its  free  vibration  to  some  extent  hindered. 
This  feature  when  taken  in  connection  with 
the  lack  of  adjustability  of  the  torsional 

mounting  for  the  stylus-bar  is  a  disadvan- 
4°  tage  which  reduces  the  efficiency  and  quality 

of  the  reproduction  by  the  sound-box. 
Briefly,  my  invention  comprises  the  em- 

bodiment in  a  sound-box  of  an  improved  tor- 
sional mounting  and  also  a  mounting  which 

may  be  easily  adjusted  by  means  of  suitable 
clamping  or  holding  devices  both  in  relation 
to  the  stylus-bar  or  in  relation  to  the  bearings 
for  the  torsional  device. 

My  invention  also  comprises  the  combina- 
tion, with  the  above  features,  of  a  diaphragm 

which  is  mounted  so  as  to  vibrate  freely  in 

response  to  the  most  minute  and  delicate  vi- 
brations of  the  stylus-bar. 

For  a  full,  clear,  and  exact  description  of 
my  invention  reference  may  be  had  to  the  55 
following  specification  and  to  the  accompany- 

ing  drawings,   forming   a   part   thereof,   in 

which — 
Figure  1  is  a  perspective  view  of  my  im- 

proved sound-box;  Fig.  2,  a  transverse  sec-  60 
tional  view  thereof,  taken  substantially  on  a 

fine  passing  longitudinally  through  the  cen- 
ter of  the  stylus-bar.  Fig.  3  is  a  side  eleva- 

tion thereof,  showing  the  device  for  torsion- 
ally  mounting  the  stylus-bar  in  cross-section;  65 
and  Fig.  4  is  a  view  taken  substantially  upon 
the  fine  4  4,  Fig.  3,  showing  a  portion  of  the 

casing  of  the  sound-box. 
Referring  to  the  drawings,  the  numeral  1 

indicates  the  usual  cylindrical  casing  or  ring  70 
in  which  the  diaphragm  2  is  mounted,  said 

ring  being  provided  with  a  transverse  parti- 
tion or  back  3,  to  which  is  attached  the  sound- 

conducting  tube  4  in  any  suitable  or  well- 
known  manner.     Within  the  ring  1  is  pro-  75 
vided  a  tapering  or  conical  surface  5,  upon 
which  is  placed  a  corresponding  gasket  6,  of 
rubber  or  other  suitable  elastic  material.  The 

diaphragm  2  is  retained  in  position  with  its 
extreme  outer  edge  resting  against  the  inner  80 

surface  of  the  gasket  6,  said  means  for  retain- 
ing the  diaphragm  in  position  consisting  of 

any  well-known  expedient,  such  as  wax  or 
other  cement  7,  springs,  or  even  thepressure 

of  the  stylus-bar  of  itself  against  the  dia-  85 

phragm. As  means  for  mounting  the  stylus-bar  I 
provide  the  following  parts :  Attached  to  one 

portion  of  the  periphery  of  the  ring  1  is  a  U- 
shaped  block  8,  the  arms  of  which  are  pro-  90 
vided  with  apertures  in  alinement,  within 
which  are  placed  bushings  of  steel  or  other 
suitable  material,  as  indicated  at  9.  These 

bushings  9  are  adapted  to  be  retained  in  po- 
sition within  the  holes  in  the  block  8  by  95 

means  of  suitable  set-screws,  as  indicated  at 
10.  The  bushings  9  are  provided  with  holes 
through  which  pass  the  small  screws  11, 

which  are  adapted  to  contact  with  the  tor- 
sional pin,  wire,  or  spring  12,  upon  which  the 

stylus-bar  is  carried,  suitable  openings  being 
provided  in  the  block  8  to  allow  free  passage 
of  the  screws  1 1 . 

The  stylus-bar  consists  of  two  main  parts, 
a  portion  13  of  which  is  adapted  to  receive  105 
the  stylus-needle  and  the  portion  14  of  which 

100 
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connects  with  the  first-named  portion  and  is 
also  operatively  connected  with  the  dia- 

phragm 2.  The  portion  L3  is  preferably 
made  in  the  form  or  an  L-shaped  block,  to  one 

5  arm  l">  of  which  is  attached  the  portion  i  l, 
the  other  arm  of  which  is  preferably  cylin- 

drical and  provided  with  a  stylus-socket  Id 
and  thumb-screw  17.  Adjacent  the  apex  of 
the  angle  of  the  L-shaped  portion  1 3ofthesty- 

io  lus-bar  is  provided  a  transverse  hole,  within 
which  is  placed  a  bushing  18,  similar  to  the 

bushings  v  previously  referred  to.  The  set- 
screw  19  is  provided  for  holding  the  bushing 
IN   in   position   within    the  section    13.     The 

15  hushing  IS  is  also  provided  with  a  screw - 
threaded  hole,  through  which  passes  the 
screw  20,  a  suitable  opening  being  made  in 
the  section  13  to  allow  free  passage  of  the 
screw  20.     This  screw  20  is  adapted  to  en- 

20  gage  and  hold  the  torsional  wire  or  spring  18 
firmly  in  position  in  relation  to  the  stylus- 
bar  and  the  bushings  18. 

When  the  parts  above  described  are  assem- 
bled, the  same  will  be  substantially  in  the  po- 

25  sitions  indicated  in  Fig.  3 — that  is,  the  bush- 
ings 9  and  18  will  be  securely  held  within 

their  respective  openings  by  screws  10  and 
19,  while  the  torsional  spring  or  wire  12  will 
be  held  securely  within   said   bushings  by 

30  screws  20  and  1 1 . 

By  virtue  of  the  above-described  construc- 
tion the  stylus-bar  may  be  adjusted  both  ro- 

tatably and  longitudinally  on  the  wire  spring 
12,  and,  further,  the  said  spring  may  be  ad- 

35  justed  both  rotatably  and  longitudinally 
with  reference  to  its  clamping-screws.  When 
the  proper  adjustment  is  obtained,  the  wire 
spring  will  be  clamped  to  resist  torsional 
movement  by  the  screws  11  11;  but  the  inter- 

40  mediate  portion  upon  which  the  stylus-bar  is 
mounted  will  cause  the  vibrations  of  the  lat- 

ter to  be  very  sensitive.  The  wire  spring  12 
during  its  torsional  movement,  caused  by  the 
vibrations  of  the  stylus-bar,  has  a  tendency 

45  to  flex  away  from  the  line  of  its  axis;  but  this 
tendency  is  resisted  by  having  bushings  in- 
easing  the  same  throughout  its  entire  length. 

It  is  not  necessary  that  I  should  utilize  a 
diaphragm  mounted  in  the  manner  above  de- 

50  scribed,  as  my  eilieient  mounting  of  the  sty- 
lus-bar can  be  adapted  to  any  vibrating  dia- 

phragm; neither  do  I  wish  to  limit  myself 
to  the  exact  details  of  construction  herein  set 

forth,  as  I  may  utilize  any  of  the  well-known 
55  equivalents  thereof,  provided  the  same  are 

within  the  scope  of  my  invention  as  pointed 
out  in  the  appended  claims. 

Having  thus  described  my  invention,  what 
I  claim,  and  desire  to  protect  by  Letters  Pat- 

60  ent  of  the  United  States,  is — 
1 .  In  a  sound-box,  a  stylus-bar,  a  torsional 

spring  passing  therethrough  and  adjustably 
retained  in  connection  therewith,  and  means 
for  supporting  the  outer  ends  of  said  tor- 

65  sional  spring. 

2.  In  a  sound-box,  a  stylus-bar,  a  torsional 
spring,  which  is  rotatably  adjustable  in  rela- 

tion to  said  stylus-bar  and  bearings  for  said 
torsional  spring  within  which  said  torsional 
spring  is  also  rotatably  adjustable. 

3.  In  a  sound-box,  a  stylus-bar,  an  axle 

passing  through  said  stylus-bar,  fixed  bear- 
ings for  said  axle,  and  bushings  interposed 

between  said  axle  and  said  stylus-bar  and said  bearings. 

4.  In  a  sound-box,  a  stylus-bar,  a  torsional 
spring  passing  through  said  stylus-bar,  fixed 
bearings  for  said  spring  and  bushings  inter- 

posed between  said  torsional  spring  and  said 
Stylus-bar  and  bearings. 

5.  In  a  sound-box,  a  stylus-bar,  a  torsional 
spring  passing  through  said  stylus-bar,  lixed 
bearings  for  said  spring  and  bushings  inter- 

posed between  said  stylus-bar  and  spring  and 
between  said  bearings  and  said  spring  and  in- 

closing said  spring  for  its  entire  length. 
6.  In  a  sound-box,  a  stylus-bar,  an  axle 

passing  through  said  stylus-bar,  fixed  bear- 
ings for  said  axle,  and  bushings  interposed 

between  said  stylus-bar  and  axle,  and  be- 
tween said  bearings  and  said  axle  and  inclos- 

ing said  axle  for  its  entire  length. 

7.  In  a  sound-box,  a  stylus-bar,  an  axle 
passing  through  said  stylus-bar,  a  bushing  in- 

terposed between  said  stylus-bar  and  axle, 
fixed  bearings  for  said  axle,  bushings  inter- 

posed between  said  bearings  and  axle,  and 
means  for  clamping  said  bushings  to  said 
axle  and  means  for  clamping  said  bushings 
within  said  bearings  and  within  said  stylus- 
bar. 

8.  In  a  sound-box,  the  combination  with 
the  stylus-bar,  of  a  cylindrical  torsional 
spring,  said  spring  being  rotatably  adjust- 

able for  varying  the  tension. of  said  stylus- 
bar,  and  a  diaphragm  cooperating  with  said 
stylus-bar  and  mounted  by  its  peripheral 
edge  only. 

9.  In  a  sound-box,  the  combination  with  a 
stylus-bar,  of  a  cylindrical  torsional  spring 
passing  therethrough,  bearings  for  said 
spring,  bushings  interposed  between  said 
spring  and  bearings,  and  bushings  interposed 
between  said  spring  and  stylus-bar,  means 
for  holding  said  bushings  rigidly  in  position, 

means  for  holding  said  torsional  spring  ad- 
justably in  position  within  said  bushings,  and 

a  diaphragm  cooperating  with  said  stylus- 
bar  and  mounted  by  its  peripheral  edge only. 

10.  In  a  sound-box,  the  combination  with 
the  stylus-bar,  of  a  cylindrical  torsional 

spring,  said  spring  being  rotatably  adjust- 
able for  varying  the  tension  of  said  stylus- 

bar  and  a  diaphragm  cooperating  with  said 

stylus-bar. 
11.  In  a  sound-box,  the  combination  with 

a  stylus-bar,  of  a  cylindrical  torsional  spring 
passing  therethrough,  bearings  for  said 
spring,    bushings   interposed   between   said 
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spring  and  bearings,  and  a  bushing  inter- 
posed between  said  spring  and  stylus-bar, 

means  for  holding  said  bushings  rigidly  in 
position,  means  for  holding  said  torsional 
spring  adjustably  in  position  within  said 
bushings,  and  a  diaphragm  cooperating  with 
said  stylus-bar. 

12.  In  a  sound-box,  the  combination  with 
a  stylus-bar  of  a  rotatably-adjustable  tor- 

sional spring  connected  therewith,  and  a  dia- 
phragm cooperating  with  said  stylus-bar. 

13.  In  a  sound-box,  a  stylus-bar,  a  tor- 
sional spring  passing  therethrough,  and  rota- 

ably  and  longitudinally  adjustable  therein, 
and  means  arranged  on  each  side  of  the  sty- 

lus-bar for  resisting  the  torsion  of  said  spring. 
14.  In  a  sound-box,  a  stylus-bar,  a  tor- 

sional spring  on  which  said  stylus-bar  is 
mounted,  and  means  arranged  on  each  side 
of  the  stylus-bar  for  resisting  the  torsion  of 
said  spring. 

15.  In  a  sound-box,  a  stylus-bar,  a  tor- 
sional spring  passing  therethrough  and  rota- 

tably  and  longitudinally  adjustable  therein, 
and  means  arranged  on  each  side  of  the  sty- 

lus-bar for  supporting  said  spring. 
16.  In  a  sound-box,  a  stylus-bar,  a  tor- 

sional spring  passing  therethrough,  the  said 
stylus-bar  being  rotatably  and  longitudinally 
adjustable  on  said  spring,  and  means  located 
on  each  side  of  the  stylus-bar  for  supporting 
said  spring. 

17.  In  a  sound-box,  a  stylus-bar,  a  tor- 
sional spring  passing  therethrough  and  rota- 
tably and  longitudinally  adjustable  therein, 

means  arranged  on  each  side  of  the  stylus- 
bar  to  support  said  spring,  and  means  for  ro- 

tatably and  longitudinally  adjusting  the 
same. 

18.  In  a  sound-box,  a  stylus-bar,  a  tor- 
sional spring  passing  therethrough  and  longi- 

tudinally adjustable  therein,  and  means  ar- 
ranged on  each  side  of  the  stylus-bar  for  re- 

sisting the  torsion  of  said  spring. 
19.  In  a  sound-box,  a  stylus-bar,  a  tor- 

sional spring  passing  therethrough  and  longi- 
tudinally adjustable  therein,  and  means  ar- 

ranged on  each  side  of  the  stylus-bar  for  sup- 
porting said  spring. 

20.  In  a  sound-box,  a  stylus-bar,  a  tor- 
sional spring  passing  therethrough,  the  said 

stylus-bar  being  longitudinally  adjustable  on 
said  spring,  and  means  located  on  each  side 
of  the  stylus-bar  for  supporting  said  spring. 

21.  In  a  sound-box,  a  stylus-bar,  a  tor-  55 
sional  spring  passing  therethrough  and  longi- 

tudinally adjustable  therein,  means  arranged 
on  each  side  of  the  stylus-bar  to  support  said 
spring,  and  means  foi  longitudinally  adjust- 

ing the  same.  60 
22.  In  a  sound-box,  a  stylus-bar,  a  tor- 

sional spring  upon  which  said  stylus-bar  is 
mounted,  and  means  for  maintaining  the  axis 
of  said  spring  in  a  straight  line  during  its  tor- 

sional movement.  65 
23.  In  a  sound-box,  a  stylus-bar,  a  tor- 

sional spring  upon  which  said  stylus-bar  is 
mounted,  and  means  for  preventing  the 
spring  from  bending  or  flexing  out  of  its 
alinement  during  its  torsional  movement.        70 

24.  In  a  sound-box,  a  stylus-bar,  a  tor- 
sional spring  upon  which  said  stylus-bar  is 

mounted,  means  arranged  on  each  side  of 
said  stylus-bar  for  resisting  the  torsion  of 
said  spring  and  means  for  maintaining  the  75 
torsional  portion  of  said  spring  in  straight 
alinement. 

25.  In  a  sound-box,  a  torsional  spring,  a 
stylus-bar  mounted  thereon,  and  means  for 
incasing  the  said  spring  throughout  its  entire  80 
length. 

26.  In  a  sound-box,  a  wire  spring  having  a 
stylus-bar  mounted  thereon,  and  a  U-shaped 
block  containing  alined  apertures  in  its  arms, 
in  which  the  extremities  of  said  wire  are  sup-  85 

ported. 27.  In  a  sound-box,  a  torsional  spring,  a 
stylus-bar  rotatably  mounted  thereon,  sup- 

porting-arms having  alined  apertures  there- 
in, bushings  within  said  apertures,  and  means  90 

arranged  within  the  bushings  for  resisting  the 
torsion  of  said  spring. 

28.  In  a  sound-box,  a  torsional  spring,  sup- 
porting-arms having  alined  apertures  there- 

in, a  stylus-bar  arranged  between  said  arms  95 
and  having  an  aperture  alined  with  those  of 
the  supporting-arms  and  a  bushing  within 
each  aperture,  the  said  spring  being  support- 

ed within  said  bushings,  the  said  bushings 

being  in  contact  with  each  other  to  incase  the  IQo 
said  spring  throughout  its  entire  length. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  29th  day  of  March,  A.  D.  1905. 

LEON  F.  DOUGLASS. 

Witnesses: 
Oliver  Jones, 
Alexander  Park. 
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No.  831,606. Specification,  of  Letters  Patent.  Patented  Sept.  25,  1906. 

Application  filed  November  8, 1901.    Serial  No.  81,534. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  Alva  Edison, 

a  citizen  of  the  United  States,  residing  at 
Llewellyn  Park,  Orange,  Essex  county,  State 

5  of  New  Jersey,  have  invented  a  certain  new 
and  useful  Improvement  in  Sound-Recording 
Apparatus,  of  which  the  following  is  a  de- 
scription. 
My  invention  relates  to  improved  sound- 

[o  recording  apparatus  of  the  type  wherein  a 
graphic  sound-record  is  produced  on  a  disk- 

like or  cylindrical  blank  and  which  is  formed 
of  a  sinuous  groove  of  substantially  uniform 
depth  and  width  as  distinguished  from  my 

1 5  phonograph  wherein  these  dimensions  of  the 
record-groove  are  not  uniform. 

Sound-records  of  the  kind  to  which  my 
present  invention  relates  are  relatively  sim- 

ple in  character,  and  the  matter  of  duplicat- 
20  ing  them  does  not  present  the  difficulties  of 

duplicating  phonographic  records. 
Prior  to  my  invention  in  the  making  of 

sound-records  on  a  disk  blank — for  example, 
in  the  form  of  a  sinuous  groove  of  substan- 

25  tially  uniform  depth  and  width — a  suitable 
plate  or  foundation  was  covered  with  a  thin 

layer  or  film  of  wax-like  material,  which  was 
engaged  by  a  needle -like  recording -stylus 
connected  to  the  diaphragm,  the  arrange- 

30  ment  being  such  that  in  the  absence  of  vibra- 
tions the  stylus  removed  the  film  of  wax-like 

material  to  its  full  depth  to  disclose  the  foun- 
dation and  in  the  form  of  a  spiral  groove  of 

uniform  width.    By  vibrating  the  diaphragm 
35  the  said  groove  was  caused  to  partake  of 

sinuosities  and  undulations  corresponding 
graphically  to  the  sound-waves.  By  suit- 

able etching,  electroplating,  photographic,  or 
allied  processes  a  matrix  was  secured  from 

40  the  master  so  formed  and  used  for  the  pro- 
duction of  duplicates  by  various  methods. 

The  processes  used  prior  to  my  invention  for 
the  making  of  these  records  were  objection- 

able for  many  reasons,  and  especially  because 
45  the  records  produced  are  not  accurately  rep- 

resentative of  the  sound- vibrations,  first,  be- 
cause the  recording-stylus,  in  order  that  it 

may  certainly  cut  through  the  depth  of  the 
wax-like  material,  must  be  engaged  with  con- 

50  siderable  friction  against  the  foundation  on 
which  the  wax  is  carried,  thereby  offering  un- 

necessary resistance  to  the  vibration  of  the 

55 

60 

stylus,  and,  second,  because  the  stylus,  being 
unprovided  with  cutting  edges,  in  its  vibra- 

tions merely  displaced  or  compressed  the 
wax-like  material  in  the  formation  of  the 
groove,  instead  of  cleanly  cutting  it. 

The  object  of  my  invention  is  to  provide 
improvements  in  the  art  of  making  records  of 
this  kind  in  the  apparatus  involved  and  by 
which  the  resulting  records  will  be  more  per- 

fect and  capable  or  more  accurate  reproduc- 
tion than  records  of  the  kind  as  heretofore 

made. 

The  invention  in  its  preferred  form  resides  65 
in  the  utilization  of  means  cooperating  with 
the  recorder  for  causing  the  latter  to  alwa}^s 
cut  to  the  desired  depth  in  the  wax-like  ma- 

terial irrespective  of  variations  in  the  thick- 
ness of  the  blank  or  other  eccentricities  in  the 

plane  of  the  recording-surface.  This  feature 
of  the  invention  is  carried  into  effect  by  en- 

gaging the  recorder  to  the  desired  depth  in 
the  recording  material  by  gravity  and  mount- 

ing the  recorder  so  that  it  is  free  to  rise  and 
fall  to  accommodate  itself  to  any  changes  in 

the  plane  of  the  recording-surface. 
My  invention  comprises  also  such  other 

features  as  are  hereinafter  set  forth  and 
claimed. 

In  order  that  the  invention  may  be  better 

understood,  attention  is  directed  to  the  ac- 
companying drawings,  forming  part  of  this 

specification,  and  in  which — 
Figure  1  is  a  plan  view  of  the  complete  85 

apparatus  for  operating  on'  a  disk-like  blank 
and  showing  the  recording-stylus  as  being 
mechanically  adjustable  with  respect  to  the 
blank;  Fig.  2,  a  side  elevation  of  the  same; 
Fig.  3,  a  section  on  the  line  3  3  of  Fig.l ;  Fig. 
4,  a  section  on  the  line  4  4  of  Fig.  3 ;  Fig.  5,  a 

bottom  view  of  the  recorder  proper  in  its  pre- 
ferred form;  Fig.  6,  a  longitudinal  section  on 

the  line  6  6  of  Fig.  5;  Fig.  7,  a  longitudinal 

section  through  the  swinging  arm,  illustrat- 
ing an  embodiment  of  that  feature  of  the  in- 

vention by  which  the  recorder  will  engage 

the  blank  by  gravity  so  as  to  cut  to  the  de- 
sired depth  irrespective  of  mechanical  varia- 
tions in  the  blank;  Fig.  8,  a  plan  view  of  the 

same;  Fig.  9,  a  greatly-enlarged  view  show- 
ing the  blank  in  section,  also  the  preferred 

form  of  recording-stylus  in  operative  position 
and  on  the  same  scale,  a  grooving-tool  preced- 
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ing  the  same;  Fig.  10,  a  section  on  the  line 
10  10  of  Fig.  9,  showing  the  side  cutting 

edges  of  the  preferred  recording-stylus;  Fig. 

1.1,  a  sectional  view  of  a  modification  ol'  the 
5  stylus;  Fig.  12,  a  corresponding  view  of  a 

further  modification  thereof;  Fig.  13,  a  view 
corresponding  to  Fig.  11,  showing  a  further 
modification  of  the  recording-stylus;  Fig. 
14,  a  bottom  view  of  the  stylus  shown  in  Fig. 

io  13;  Fig.  15,  a  corresponding  view  illustrating 
a  slight  modification  of  the  stylus  shown  in 

Figs.  13  and  14;  Fig.  16,  a  greatly-enlarged 
view  of  the  record-groove  formed  with  a  cut- 

ting-edged recording-stylus  of  the  improved 
15  type,  showing  also  the  smaller  non-sinuous 

groove;  Fig.  17,  a  section  on  the  line  17  17  of 
Fig.  16;  Fig.  18,  a  section  on  the  line  IS  18  of 

Fig.  16,  and  Fig.  19  an  enlarged  cross-sec- 
tional viewr  illustrating  the  engagement  with 

20  the  record-groove  of  a  spherical  reproducer. 
In  all  of   the  above  views  corresponding 

parts  are  represented  by  the  same  numerals 
of  reference. 

A  suitable  blank  1 ,  made,  preferably,  of  the 

25  ordinary  photographic  wax-like  composition, 
in  the  form  of  a  relatively  thin  disk  (say  one- 
quarter  inch  in  thickness)  is  carried  on  a 
rotating  support  2  from  a  shaft  3,  the  latter 
being  mounted  in  a  bearing  4  and  stepped  at 

30  its  bottom  on  a  cone-pivot  5.  The  blank  1  is 
held  in  place  on  the  support  2  in  any  suitable 
way,  as  by  means  of  a  disk  6,  screwed  in  place. 
It  will  be  understood,  of  course,  that  when 

the  blank  is  cylindrical  in  form  it  may  be  re- 
35  ceived  on  a  tapered  mandrel,  as  in  an  ordi- 

nary phonograph.  The  bearings  4  and  5  are 
suitably  carried  by  a  frame  7,  which  extends 
rearwardly  and  is  formed  with  bearings  8  8, 

in  which  is  supported  a  rock-shaft  9,  to  which 
40  an  arm  10  is  pivoted,  whereby  the  latter  may 

partake  of  universal  movement,  as  will  be 
obvious.  The  arm  10  is  preferably  arched  at 
11,  where  it  passes  over  the  blank  1,  and  at 
its  forward  end  is  supported  by  an  adjustable 
screw  12  on  a  suitable  track  or  guide  13. 

The  adjusting-screw  12  permits  the  arm  10  to 
be  adjusted  with  respect  to  the  surface  of  the 
blank  1  in  order  that  the  required  depth  of 

cut  of  the  recording-stylus  may  be  secured, 
50  as  will  be  explained.  Mounted  in  suitable 

bearings  14,  extending  upfrom  the  frame  7,  is 

a  feed-screw  15,  which  is  engaged  by  a  nut  16 
and  by  means  of  which  the  arm  10  will  be 
swung  on  its  pivot  to  carry  the  recorder  ra- 

55  dially  across  the  face  of  the  blank  1  in  order 
to  form  the  spiral  record-groove.     The  nut 
16  is  pivoted  to  a  shank  17,  which  latter  is 

vertically  movable  within  a  two-part  block 
18,  arranged  to  slide  in  an  opening  19  in  the 

60  arm  10.  Mounted  within  the  block  18  is  a 

spring  20,  tending  to  force  the  nut  16  down- 
wardly.    Extreme  movement  of  the  shank 

17  is  limited  by  a  nut  21.  By  this  construc- 
tion it  will  be  observed  that  the  arm  10  is 

65  free  to  move  pivotally  without  disengaging 

45 
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80 

the  nut  16  from  the  feed-screw  15,  and  the 
arm  can  he  adjusted  vertically  with  respect 
to  the  blank  1  without  affecting  the  engage- 

ment between  said  nut  and  feed-screw. 
When,  however,  it  is  desired  to  remove  the  70 

completed  record  or  to  put  a  newr  blank  hi 
place,  the  arm  10  is  swung  upward  pivotally 
to  disengage  the  nut  16  from  the  feed-screw, 
and  thereby  completely  disclose  the  support 
2.  In  the  drawings  I  illustrate  a  band-wheel 
22  for  rotating  the  feed-screw  15,  and  I  show 
bevel -gearing  23  and  24  for  transmitting 
motion  from  said  feed-screw  to  the  shaft  3. 
The  band-wheel  22  is  driven  from  a  spring, 
electric,  or  other  motor. 

The  arm  10  carries  the  diaphragm  and  in- 
termediate connections  between  the  same 

and  the  recording-stylus,  the  preferred  con- 
struction of  which  parts  is  shown  in  Figs.  5 

and  6.  An  internally-threaded  ring  25  car-  85 
ries  a  diaphragm  26,  held  in  place  between 
rubber  gaskets,  as  shewn,  and  also  the  disk 

27,  to  which  the  speaking  tube  or  horn  is  con- 
nected, said  disk  being  held  in  position  by  a 

clamping-ring  28.  Mounted  in  bearings  29  90 
on  the  under  side  of  the  ring  25  is  a  light  rock- 
shaft  30,  carrying  a  very  light  and  rigid  bell- 
crank  lever  31.  The  free  end  of  the  horizon- 

tal arm  of  this  lever  is  connected  by  a  link  32 
to  a  disk  33,  which  is  cemented  to  the  under  95 
side  of  the  diaphragm  26,  while  the  free  end 
of  the  vertical  arm  of  said  lever  is  connected 

by  a  link  to  a  spring  34,  mounted  on  an  arm 
35,  secured  to  the  under  side  of  the  ring  25. 
The  free  or  forward  end  of  the  spring  34  in-  ico 
clines  slightly  from  the  horizontal  and  to- 

ward the  blank  1.  In  use  the  spring  34  is 
maintained  normally  under  tension,  so  that 

as  the  diaphragm  moves  downward  the  elas- 
ticity of  the  spring  moves  it  toward  its  un-  105 

flexed  position,  while  a  reverse  movement  of 
the  diaphragm  increases  the  tension  on  said 

spring.  In  this  way  it  will!  be  seen  the  ten- 
sion of  the  spring  keeps  the  connections  be- 

tween it  and  the  diaphragm  always  under  110 
stress,  so  that  there  can  be  no  lost  motion, 

and  the  spring  will  be  caused  to  respond  ac- 
curately to  the  vibrations. 

With  the  form  of  device  shown  in  Figs.  1 
and  2  the  recorder  as  a  whole  is  carried  di-  115 
rectly  within  an  eye  or  opening  in  the  arm 

10,  so  that  by  means  of  the  adjusting-screwr 
12  the  recording-stylus  can  be  adjusted  with 
respect  to  the  blank  so  as  to  cut  therein  to 
the  desired  depth.  As  explained,  such  an  120 
adjustment  does  not  affect  the  engagement 
between  the  nut  1 6  and  the  f  eetl-screw.  When 

the  recording-surface  of  the  blank  is  per- 
fectly accurate,  a  mechanical  adjustment  of 

the  recording-stylus  with  respect  to  the  re-  125  1 
cording-surface  is  satisfactory;  but  under  or- 

dinary conditions  blanks  of  wax-like  mate- 
rial, particularly  when  in  the  form  of  disks  of 

considerable  diameter,  become  warped  or 

otherwise  made  eccentric,  so  that  the  record-   130 
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ing-surfaces  do  not  lie  in  a  perfect  plane. 
With  such  blanks,  therefore,  it  would  be  diffi- 

cult to  make  use  of  a  mechanical  adjustment 

which  would  cause  the  recording-stylus  to  cut 
always  to  the  required  depth.  I  therefore 
prefer  to  so  mount  the  recording-stylus  in  the 
apparatus  that  it  will  engage  the  blank  by 
gravity,  cutting  to  the  required  depth  therein 
and  raising  or  falling  to  accommodate  itself 
to  any  mechanical  variations  in  the  record- 
surface.  This  might  be  done  in  any  well- 
known  way — as,  for  example,  by  pivoting 
the  recorder  as  a  whole  so  as  to  permit  the  re- 

cording-stylus to  rest  on  the  blank  or  to  in- 
terpose between  the  diaphragm  and  the  re- 

cording-stylus a  compensating  weight,  which 
without  affecting  the  connection  between  the 
diaphragm  and  stylus  presses  the  latter  to 
the  required  depth  in  the  recording  material. 
I  illustrate  a  compensating  mechanism  of  the 
latter  type  in  Letters  Patent  No.  705,829, 

granted  July  29,  1902,  and  wherein  I  de- 
scribe and  claim  a  new  reproducing  apparatus 

for  use  in  connection  with  the  records  made 

by  the  present  machine,  while  an  apparatus 
of  the  former  type  is  shown  in  Figs.  7  and  8  of 
the  accompanying  drawings.  With  this  ar- 

rangement the  adjusting-screw  12  may  be 
dispensed  with  and  the  arm  10  provided  at 
its  forward  end,  with  the  usual  cam  36  for  ele- 

vating and  depressing  it.  Said  arm  is  pro- 
vided centrally  with  an  enlarged  opening  or 

eye  in  which  the  recorder  is  mounted  on 
pivots  37,  so  that  the  recorder  will  be  free  to 
swing  thereon.  A  spring  38  is  employed  for 
sufficiently  counteracting  the  weight  of  the 

parts  to  permit  the  recording-stylus  to  track 
to  the  desired  depth  in  the  blank,  and  t!  e  ten- 

sion of  said  spring  is  adjusted  by  a  screw  39. 
An  arm  40  carries  the  speaking-tube  41,  so 
that  the  latter  will  be  independent  of  the  re- 

corder, which  will  therefore  be  free  to  rise 
and  fall  with  any  variations  in  the  blank, 

compelling  the  recording-stylus,  therefore, 
to  always  track  to  the  desired  depth  in  the 
material.  The  spring_34  carries  the  recording 
stylus  or  tool.  The  preferred  form  of  tool  or 
stylus  is  shown  in  Figs.  9  and  10,  which  are 
generally  enlarged.  The  free  end  of  the 
spring  34  carries  a  suitable  socket  42,  which 
receives  the  stylus  43.  The  latter  is  formed 
of  cylindrical  material,  either  steel  or  the  or- 

dinary sapphire,  and  is  cut  away  at  the  neck 
44  to  form  a  sharp  cutting  edge  45.  The  ex- 

treme outer  end  of  the  stylus  is  slightly  con- 
caved at  46,  as  with  ordinary  phonographic 

recorders.  The  essential  feature  of  the  im- 

proved stylus  is  that  it  presents  the  thin  cut- 
ting edge  45,  which  in  the  formation  of  the 

sinuous  groove,  as  will  be  explained,  per- 
forms a  true  cutting  operation,  instead  of 

merely  displacing  or  compressing  the  material, 
as  is  the  case  with  a  recording-stylus  unpro- 

vided with  cutting  edges.  The  stylus  43,  as 
shown,  is  arranged  so  that  its  main  portion 

behind  the  neck  44  will  not  interfere  with  the 

material  and  is  ordinarily  placed  almost  hori- 
zontally, as  shown. 

In  Fig.  11   the  recording -stylus  is  con- 
structed exactly  as  that  of  Figs.  9  and  10,  ex-  70 

cept  that  the  concavity  46  is  omitted. 
In  Fig.  12  a  further  modification  of  the 

stylus  is  shown,  differing  from  that  illus- 
trated in  Fig.  1 1  in  being  provided  with  a  con- 

ical extension  47  bc3Tond  the  cutting  edge  45.  75 
This  form  of  cutter  does  not  present  so  sharp 
a  cutting  edge  as  the  forms  previously  de- 

scribed, but  is  somewhat  more  durable  than 
such  forms. 

With  the  recording-stylus  shown  in  Figs.  80 
13  and  14  I  make  the  device  spherical  in 
shape  and  cut  away  one  side,  as  shown  at  48, 
so  that  the  angle  49  will  effect  the  cutting  op- 

eration.    If  desired,  the  sides  of  the  cutter 
shown  in  Fig.  13  may  be  removed  at  50,  Fig.  85 
15,  behind  the  cutting  edge,  so  as  to  reduce 
the  thickness  of  the  cutting  edge  at  the  sides 
and  enable  it  to  perform  a  more  efficient  cut- 

ting action.     In  some  instances  I  may  make 
use  of  a  grooving-tool  51,  (see  Figs.  2  and  9,)   90 
supported  in  a  socket  52,  secured  to  the  bot- 

tom of  the  ring  25  and  which  tracks  in  the  re- 
cording material  in  advance  of  the  stylus. 

The  grooving-tool  51  is  preferably  made  like 
an  ordinary  phonographic  recorder,  but  of  less  95 
diameter,  being  generally  cylindrical  in  form 
with  a  concaved  end  to  form  a  sharp  cutting 

edge.     This  grooving-tool,  as  shown  in  Figs. 
16  and  17,  cuts  a  relatively  shallow  and  nar- 

row groove  53,  so  as  to  thereby  remove  a  part  too 
of  the  material  from  the  path  and  in  advance 

of  the  recording-stylus,  and  therefore  mini- 
mize the  work  which  the  latter  device  is  re- 

quired to  perform.     Thus,  having  reference 
to  Fig.  16,  it  will  be  seen  that  the  record-  105 
groove  54,  which  is  cut  in  the  recording  com- 

position by  the  stylus,  amounts  practically  to 
an  enlarging  and  deepening  of  the  groove  53. 

This  record-groove  presents  in  cross-section 
at  all  portions  of  its  length  an  arc  of  a  circle  1 1  o 
and  is  of  substantiallvumform  depth  and 
width   throughout.     It  is  characteristically 
different  from  records  formed  with  needle- 

like recorders  used  before  my  invention  in 
being  smoothly  cut  throughout  instead  of  115 
resulting  from  the  crowding  or  displacing  of 
the  material  with  the  inherent  disadvantages 

incident  to  the  latter  operation,  as  I  have  be- 
fore described. 

Having  formed  a  sinuous  groove  with  120 
curved  sides  and  bottom,  I  am  enabled  to 
make  use  of  a  spherical  reproducer  55,  (see 

Fig.  19,)  which  engages  the  groove  and  accu- 
rately tracks  it  throughout  its  entire  portion. 

If,  however,  the  record  is  formed  at  a  rela-  125 
lively  slow  speed  or  if  the  sounds  which  are 
recorded  are  of  high  pitch  or  great  volume, 
so  that  the  waves  of  which  the  record  is  com- 

posed are  closely  crowded  together,  I  may 
make  use  of  a  reproducing  device  of  the  type  130 
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described  in  my  Reissue  Patent  No.  11,857, 

dated  September  '-'•">.  1900,  and  wherein  the 
longitudinal  axis  of  the  bearing-surface  is 
materially  less  than  the  transverse  axis.  By 
making  use  of  a  reproducer  having  a  curved 
bearing-surface  I  reduce  wear  thereon  to  a 
minimum,  and  therefore  do  away  with  the 
necessity  of  employing  a  new  reproducer 
after  a  comparatively  few  reproductions 
have  been  secured  therewith,  as  is  now  the 
case. 

It  will  be  understood,  of  course,  that  the 

records  made  as  I  have  explained  can  he  used 

in  the  first  instance  for  securing  reproduc- 
tions or  that  such  records  can  be  employed  as 

masters  from  which  to  make  a  matrix  or  mold 

for  use  iii  t  he  manufacture  of  duplicate  copies 
thereof  by  any  ordinary  and  well-known  elec- 
t  rqplating,  photographic,  or  other  process. 

Having  now  described  my  invention,  what 
I  claim  as  new  therein,  and  desire  to  secure 

by  Letters  Patent,  is  as  follows: 

1.  In  an  apparatus  of  the  character  de- 
scribed, a  base,  a  record-holder  rotatably  sup- 

ported thereby,  a  feed-screw,  means  for  driv- 
ing said  record-holder  and  feed-screw,  a  dia- 

phragm-supporting arm  connected  at  one 
end  to  said  base  by  a  universal  joint  and  pro- 

vided with  a  feed-nut  adapted  to  engage  said 
feed-screw,  a  diaphragm-support  pivoted  to 
said  arm  on  a  substantially  horizontal  axis 
and  means  for  partially  counterbalancing  the 
weight  of  said  diaphragm-support,  substan- 

tially as  set  forth. 

2.  In  an  apparatus  of  the  characer  de- 
scribed,  a  base,  a  record-holder  rotatably 
supported  thereby,  a  feed-screw,  means  for 
driving  said  record-holder  and  feed-screw,  a 

diaphragm-supporting  arm  connected  at  one 
40  end  to  said  base  by  a  universal  joint  and  pro- 

vided with  a  feed-nut  adapted  to  engage  said 
feed-screw,  a  track  carried  by  said  base  for 
supporting  the  free  end  of  the  diaphragm- 
supporting  arm,  a  diaphragm-support  pivot- 

45  ed  to  said  arm  on  a  substantially  horizontal 
axis,  and  means  for  partially  counterbalanc- 

ing the  weight  of  said  diaphragm-support, 
substantially  as  set  forth. 

3.  In  an  apparatus  of  the  character  de- 
scribed,  the  combination  with  a  record-tab- 

let and  means  for  moving  the  same,  of  a  piv- 

otally-supported  diaphragm,  means  for  par- 
tially counterbalancing  the  weight  of  said 

diaphragm  and  its  support,  a  spring  main- 
tained under  normal  tension,  a  recording 

stylus  carried  by  said  spring,  and  a  pivotal 
connection  between  said- spring  and  dia- 

phragm, substantially  as  set  forth. 
-1.  In  an  apparatus  of  the  character  de- 

6c  scribed,  a   supporting-base,  a  record-holder 
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rotatably  supported  thereby,  a  feed-screw, 
means  for  driving  said  record-holder  and 
feed-screw,  a  diaphragm-supporting  arm  con- 

nected at  one  end  to  said  base  by  a  universal 

joint,  ami  a  spring-pressed  feed-nut  carried  65 
by  said  arm  and  engaging  said  feed-screw, 
substant  tally  as  set  forth. 

.">.  In  an  apparatus  of  the  character  de- 
scribed, a  supporting-base,  a  record-holder 

rotatably  supported  thereby,  a  feed-screw,  70 
means  for  driving  said  record-holder  and 

feed-screw, a  diaphragm-supporting  arm  con- 
nected at  one  end  to  said  base  by  a  universal 

joint,  and  a  vertically-adjustable  feed-nut 
carried  by  said  arm  and  engaging  said  feed-  75 
screw,  substant  ially  as  set  fort  h. 

6.  In  an  apparatus  of  the  character  de- 
scribed, a  supporting-base,  a  record-holder 

rotatably  supported  thereby,  a  feed-screw, 
means  for  driving  said  record-holder  and  80 
feed-screw,  a  diaphragm-supporting  arm  con- 

nected at  one  end  to  said  base  by  a  universal 

joint,  and  a  vertically  -  adjustable  spring- 
pressed  feed-nut  carried  by  said  arm  and  en- 

gaging said  feed-screw,  substantially  as  set  85 

forth.' 

7.  In  an  apparatus  of  the  character  de- 
scribed, a  diaphragm-supporting  arm  having 

a  longitudinally  -  extending  opening  there- 
through, a  block  movably  supported  in  said 

opening,  a  shank  extending  through  said 
block,  a  spring  interposed  between  said 
shank  and  block  and  a  feed-nut  connected  to 
said  shank,  substantially  as  set  forth. 

8.  In  an  apparatus  of  the  character  de- 
scribed, a  diaphragm-supporting  arm  having 

a  longitudinally- extending  opening  there- 
through, a  block  movably  supported  in  said 

opening,  a  shank  extending  through  said 
block,  a  spring  interposed  between  said 
shank  and  block  and  means  for  varying  the 

pressure  of  said  spring,  substantially  as  set 
forth.  . 

9.  In  an  apparatus  of  the  character  de- 
scribed, a  supporting-base,  a  record-holder  10 

rotatably  supported  thereby,  a  feed-screw, 
means  for  driving  said  record-holder  and  feed- 

screw7, a  diaphragm-supporting  arm  connect- 
ed at  one  end  to  said  base  by  a  universal  joint, 

a  feed-nut  carried  by  said  arm  and  engaging  i 
said  feed-screw  and  a  track  carried  by  said 

base  for  supporting  the  free  end  of  said  dia- 
phragm-supporting arm,  substantially  as  set 

forth. 
This   specification   signed   and   witnessed  115 

this  24th  dav  of  October,  1901. 
THOS.  A.  EDISOX. 

Witnesses: 
Frank  L.  Dyer, 

.  Jxo.  Robt.  Taylor. 

90 

95 

100 





No.  831,630. PATENTED  SEPT.  25,  1906. 
W.  W.  ROSENFIELD. 

PHONOGRAPH. 
APPLICATION  FILED  JULY23,  1903.    BENEWED  JULY  2,  1904. 

THE    MORRIS   PETERS  CO..   WASHINGTON 



UNITED  STATES  PATENT  OFFICE. 
WILLIAM  W.  ROSENFIELD,  OF  NEW  YORK,  N.  Y. 

PHONOGRAPH. 

No.  831,630.  Specification  of  Letters  Patent.  Patented  Sept.  25,  1906. 

Application  filed  July  23, 1903.    Renewed  July  2, 1904.    Serial  No.  215,180. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  William  W.  Rosen- 
field,  a  citizen  of  the  United  States,  residing 
in  the  borough  of  Manhattan,  in  the  city, 

5  county,  and  State  of  New  York,  have  invent- 
ed an  Improvement  in  Phonographs,  of  which 

the  following  is  a  specification. 
This  invention  relates  to  automatic  return 

mechanisms  for  phonographs. 
io  A  full  understanding  of  the  invention  can 

best  be  given  by  a  detailed  description  of  a 

preferred  construction  embodying  the  vari- 
ous features  thereof,  and  such  description 

will  now  be  given  in  connection  with  the  ac- 
15  companying  drawings,  showing  such  a  pre- 

ferred construction. 

In  said  drawings,  Figure  1  is  a  plan  view  of 
a  phonograph  provided  with  automatic  return 
mechanism  embodying  my  invention.     Fig. 

20  2  is  an  elevation  of  the  return  mechanism 

with  the  auxiliary  or  return  feed-shaft  broken 
away,  so  as  to  more  clearly  show  other  parts. 
Fig.  3  is  a  section  taken  on  the  line  x  x  of 
Fig.  1  looking  toward  the  left,  and  Fig.  4  is 

25  a  section  taken  on  the  line  y  y  of  Fig.  1  look- 
ing toward  the  left,  parts  being  omitted  from 

Fig.  3  for  clearness  which  are  shown  in  Fig.  4. 
a  represents  the  usual  bed  of  a  phonograph 

or  similar  machine ;  b,  the  threaded  feed-shaft ; 

30  b' ,  the  mandrel,  which  is  shown  as  carried  by 
the  feed-shaft;  b'\  bearings  for  the  feed-shaft 
and  mandrel,  and  2  the  driving-pulley  for  the 
feed-shaft.  The  back  frame  a'  carries  a 
sliding  sleeve  d  of  usual  construction,  to  the 

35  right-hand  end  of  which  is  secured  the  re- 
producer arm  or  carrier  e,  and  5  is  a  rest  for 

the  free  end  of  the  reproducer-arm  for  sup- 
porting the  same  as  it  makes  its  reproducing 

movement.     In   the   drawings   I   have   not 
40  shown  the  reproducer  proper,  but  only  the 

annular  carrier  adapted  to  receive  the  same. 

The  sleeve  d  also  carries  a  feed-arm  d' ,  pro- 
vided with  a  threaded  block  of  usual  con- 

struction to  mesh  with  the  thread  of  the 

45  feed-shaft  b,  so  that  in  the  usual  manner 
movement  is  communicated  from  the  shaft 

b  through  the  feed-arm  d'  to  the  sleeve  d  and 
to  the  reproducer-arm  e,  causing  the  same  to 
move  longitudinally  of  the  record   on  the 

50  mandrel  b'.  The  parts  above  described  are 
or  may  be  of  usual  construction,  c  is  a 
swinging  arm  of  usual  form. 

An  auxiliary  shaft/,  which  serves  as  a  re- 
turn feed  -  shaft,  is   provided  with  a   spiral 

5  5  groove  or  screw-thread  7  and  has  a  portion 
of  its  surface  between  the  convolutions  of  the 

spiral  groove  at  or  near  its  right-hand  end 
provided  with  teeth  8  and  is  mounted  in 

bearings/2/3  on  an  auxiliary  bed  or  plate/', 
adapted  to  rest  upon  and  be  secured  to  the  £0 
bed  a.  The  right-hand  end  of  the  shaft  /  is 
reduced  to  pass  into  the  bearing/2,  but  the 
left-hand  end  of  the  shaft  is  of  full  size  and 

passes  through  the  bearing  /3,  and  upon  the 
end  of  the  shaft  adjacent  to  this  latter  bear-  65 
ing  is  a  gear  4,  meshing  with  a  gear  3  on  the 
feed-shaft  b.  To  prevent  the  auxiliary  shaft 
/  from  moving  out  of  its  bearing,  the  left- 
hand  bearing  f3  is  provided  with  a  screw- 
stud  19,  which  carries  a  disk  20,  which  over-  70 
laps  the  gear  4  to  prevent  longitudinal  move- 

ment of  the  auxiliary  shaft.  An  eccentric 
cam  g,  having  a  spiral  rib  or  shoulder,  is 
mounted  on  the  auxiliary  shaft,  so  as  to  be 

adjustable  longitudinally  thereof,  being  se-  75 
cured  in  position  by  means  of  a  set-screw, 
as  shown  in  Fig.  2.  Fig.  4  shows  the  eccen- 

tric shape  of  the  cam,  and  Figs.  1  and  2  show 
the  spiral  form  thereof. 

A  bracket  h  is  secured  to  the  sleeve  d,  as  by  80 

means  of  an  arm  h' ,  split  and  clamped  to  the 
sleeve  by  means  of  a  screw,  as  shown  in  Fig. 
3.     The  bracket  li  carries  a  bar  9,  having  a 

flat  face,  said  bar  extending  through  an  open- 
ing in  the  bracket  and  parallel  with  the  aux-  85 

iliary  shaft  /   being  adjustable  lengthwise 
and  secured  in  any  desired  position  of  its 
lengthwise  ad  ju  stment  by  means  of  a  screw  1 5. 
An  eccentric  segment  i  is  rotatably  mounted 
on  the  right-hand  end  of  the  bar  9,  its  rotary  9c 
movement  being  limited,  as  by  means  of  the 

pin  14,  which  engages  the  cut-away  end  of 
the  hub  of  the  segment,  and  the  segment  is 
normally  held  in  the  position  shown  in  the 
drawings  by  means  of  a  helical  spring  11,  one  95 
end  of  which  is  secured  to  the  segment  and 
the  other  end  to  a  collar  or  hub  10,  fast  on 
the  bar  9.     The  greater  portion  of  the  pe- 

riphery of  the  eccentric  segment  is  provided 
with  teeth  12,  and  the  portion  of  the  periph-  100 
ery  beyond  the  teeth  at  the  end  of  great- 

est radius  forms  a  tail-rib  13.     Extending 
from  the  face  of  the  eccentric  segment  is  a 

cam-plate  i' ,  the  outer  edge  of  which  is  at  an 
inclination  to  the  axis  of  the  bar  9.     This  105 

cam-plate  is  adapted  to  engage  an  abutment 
formed,  as  shown,  by  a  post  6,  having  a  hori- 

zontal portion  which  passes  through  a  part  of 

the  bearing  /2  and  is  adjustably  secured  by 
means  of  a  set-screw  to  provide  for  adjust-  no 
ment  of  the  post  longitudinally  of  the  direc- 

tion of  movement  of  the  segment  i.     The 



831,630 

bracket  It  also  carries  an  arm  k,  which  is  piv- 
oted to  the  under  side  of  the  bracket,  as  by 

means  of  a  stud  16,  secured  in  a  recess  in  the 
bracket,  which  recess  also  serves  to  receive  a 

5  spiral  spring  17,  one  end  of  which  is  secured 
to  the  arm K and  the  other  end  to  the  stud  16, 

the  office  of  said  spring  being  to  apply  ten- 
sion to  the  arm  It  and  to  hold  the  arm  nor- 

mally in  position  with  a  rearward  extension 
10  thereof  againsl  a  stop-pin  is.     The  forward 

end  of  the  arm  /,•  is  provided  with  a  down- 
wardly-projecting stud  /,•'  for  engaging  the 

eccentric  spiral  cam  g. 
The  operation  is  as  follows:  The  bracket  Ti, 

15  carrying  the  eccentric  segment  i  and  arm  k, 
moves  with  the  sleeve  d  and  reproducer-arm 
e  as  the  reproducer  makes  its  reproducing 
movement,  the  eccentric  segment  being  at 
this  time  held  by  the  spring  11  in  its  normal 

20  position,  as  shown  in  the  drawings.  As  the 
reproducer  draws  near  the  end  of  the  record 

the  cam-plate  i'  conies  into  engagement  with 
the  post  6,  so  that  as  the  movement  contin- 

ues the  eccentric  segment  i  is  turned  to  bring 
25  its  teeth  12  into  engagement  with  the  teeth  8 

of  the  auxiliary  or  return  feed-shaft.  The 
segment  is  then  further  turned  or  rotated  by 
the  rotation  of  the  auxiliary  shaft  and  its 
toothed  periphery  caused   to  progressively 

30  engage  the  toothed  surface  of  the  shaft  until 
the  tail-rib  13  is  broiight  into  position  to  en- 

ter the  groove  7  of  the  auxiliary  shaft.  This 
turning  movement  of  the  eccentric  segment 
because  of  the  eccentric  or  cam  form  of  the 

35  segment  raises  the  bracket  Ji,  and  thereby 
rocks  the  sleeve  d  and  elevates  the  reproducer- 
arm  e  to  move  the  point  of  the  reproducer  off 

the  record  and  elevates  the  feed-arm  d'  to 
disengage  its  threaded  block  from  the  shaft 

40  b,  thereby  interrupting  the  forward  or  repro- 
ducing movement  of  said  parts.  The  tail-rib 

13  being  then  brought  into  position  to  enter 

the  groove  of  the  auxiliary  shaft  and  the  ro- 
tation of  the  auxiliary  shaft  continuing,  a 

45  reverse  movement  is  imparted  to  the  bracket 
h,  sleeve  d,  reproducer-arm,  and  feed-arm, 
said  parts  then  moving  toward  the  left  in  Fig. 

1 ,  and  this  movement  is  secured  without  ne- 
cessitating any  stoppage  or  change  in  direction 

50  of  rotation  of  the  feed-shaft  b.  The  rotation 
of  the  auxiliary  shaft/is  in  a  direction  opposite 
to  the  direction  in  which  the  spring  11  tends 
to  move  the  eccentric  segment  i  to  return  it  to 
the  position  shown  in  Fig.  3.     Consequently 

55  the  rotation  of  the  auxiliary  shaft,  while  caus- 
ing the  return  movement  of  the  parts,  tends  to 

keep  the  eccentric  segment  in  position  with 
its  tail-rib  13  in  the  groove  of  the  shaft,  the 
weight  of  the  reproducer-arm  and  feed-arm 

60  being  at  this  time  supported  by  the  eccen- 
tric segment  and  tending  to  increase  the  fric- 
tion between  the  tail-rib  13  and  the  auxiliary 

shaft.  As  the  parts  approach  the  extreme 
left-hand  end  of  their  return  movement,  the 

65  stud  k'  of  the  arm  k  comes  into  engagement 

with  the  eccentric  spiral  cam  g,  and  if  a  high 
part   of   the   cam    is    uppermost   the   arm    k 
yields  until  a  low  point  of  the  cam  g — that  is, 
a    point   near   the   surface  of  the   auxiliary 

shaft — conies  opposite  the  stud   k' .     When  70 
such   low  point  of  the  cam   is  opposite  the 
stml  /•'.  the  stud  moves  over  the  surface  of 
the  cam,  and  as  the  cam  continues  its  rotary 
movement  it  will  by  engagement  with  the  stud 

k'  cause  a  further  elevation  of  the  bracket   75 
h,  whereby  the   eccentric   segment  will  be 
raised  to  clear  the  auxiliary  shaft.     When  the 

eccentric  segment  is  thus  raised  out  of  en- 
gagement with  the  auxiliary  shaft,  it  will  be 

returned  by  the  action  of  the  spring  1 1  to  its  80 
normal  position,   (shown  in  the  drawings,) 
and  then  by  the  continued  rotation  of  the 
cam  g  the  bracket  /(.  will  again  be  lowered, 

and  at  the  same  time  stud  k' ,  coming  into  en- 
gagement with  the  spiral  shoulder  or  rib  of  85 

the  cam,  will  be  run  off  the  cam  and  the  parts 
wall  return  to  position,  with  the  threaded 

block  of  the  feed-arm  d'  in  engagement  with 
the  feed-shaft   b   and   with   the  reproducer 
again  in  reproducing  position,  and  the  parts  90 
will  be  in  position  for  another  reproducing 
movement.     The  coaction  of  the  cam-plate 

i'  and  post  6  and  of  the  teeth  12  of  the  eccen- 
tric segment  with  the  teeth  8  of  the  auxiliary 

shaft  effect  a  gradual  operation  upon  and  95 

raising  of  the  reproducer-arm  e  and  the  parts 
connected  therewith,  gradually  bringing  the 
tail-rib  13  into  the  groove  7  for  the  return 
movement,  and  the  coaction  of  the  arm  k 

and  its  stud  k'  under  the  control  of  the  spring  100 
11  with  the  eccentric  spiral  cam  g  effects  a 

stopping  of  this  return  movement  and  a  grad- 
ual lowering  of  the  reproducer-arm  and  feed- 

arm  into  position  for  another  reproducing 
movement.     The  adjustment  provided  for  105 
the  eccentric  spiral  cam  g  longitudinally  of 

the  auxiliary  shaft /and  the  adjustment  pro- 
vided for  the  bar  9,  carrying  the  eccentric 

segment  i,  and  for  the  bar  6  in  the  bearing/2 
is  to   adapt  the  mechanism  for  records  of  no 

varying  lengths,  so  that  the  reproducing  de- 
vices may  operate  only  over  the  length  of  the 

actual  record,  and  so  that  there  may  be  no 
time  wasted  or  unnecessary  distance  traveled 
by  the  parts.  "5 

The  invention  provides  an  exceedingly 
simple  mechanism  positive  in  its  action  and 
efficient  and  having  no  parts  liable  to  get  out 
of  order. 

It  will  be  understood  that  the  invention  is  120 
not  to  be  limited  to  the  exact  constructions 

and  arrangements  of  parts  shown,  and  to 
which  the  foregoing  description  has  been 
mainly  confined,  but  that  it  includes  changes 
and  modifications  thereof  within  the  claims.  125 

For  example,  I  do  not  herein  limit  myself  to 

the  employment  of  the  spring-controlled  arm 

k  or  the  particular  parts  associated  there- 
with, as  the  stud  16  may  be  tightened  and 

said  arm  be  thus  caused  to  occupy  a  fixed  130 
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position  and  the  eccentric  cam  g  be  placed 
in  accordance  with  such  a  change  of  the  arm. 
Furthermore,  some  equivalent  structure  may 
be  used  in  lieu  thereof  without  departing 

5  from  my  invention.  It  will  be  understood 

also  that  the  term  "phonograph"  is  used 
herein  as  a  broad  term  to  include  all  sound- 
reproducing  machines  to  which  the  invention 
is  or  may  be  found  applicable. 

10       I  claim  as  my  invention — 
1.  In  a  phonograph,  the  combination  with 

a  threaded  feed-shaft,  the  reproducer-arm 
and  parts  connecting  the  same  to  the  feed- 
shaft,  of  a  threaded  return  feed-shaft,  a  rev- 

15  oluble  lifting  device  whose  axis  is  substan- 
tially parallel  with  the  axis  of  the  return-feed 

shaft  so  that  the  device  turns  at  substantially 
right  angles  to  the  line  of  the  return  feed- 
shaft,  said  revoluble  device  being  adapted  to 

20  be  turned  by  engagement  of  successive  pe- 
ripheral portions  thereof  with  the  surface  of 

the  return  feed-shaft  for  lifting  the  repro- 
ducer-arm. 

2.  In  a  phonograph,  the  combination  with 
25  a  threaded  feed-shaft,   the    reproducer- arm 

and  parts  connecting  the  same  to  the  feed- 
shaft,  of  a  threaded  return  feed-shaft,  a  rev- 

oluble eccentric  lifting  device  whose  axis  is 
substantially  parallel  with  the  axis  of  the  re- 

30  turn-feed  shaft  so  that  the  device  turns  at 
substantially  right  angles  to  the  line  of  the 

•  return  feed-shaft,  said  revoluble  device  being- 
adapted  to  be  turned  by  engagement  of  suc- 

cessive  portions  of   its  eccentric  peripheral 
35  surface  with  the  surface  of  the  return  feed- 

shaft  for  lifting  the  reproducer- arm. 
3.  The  combination  with  the  reproducer- 

carrier  of  a  phonograph,  of  a  threaded  return 

feed-shaft,  a  revoluble  lifting  device  mounted 
40  to  move  with  the  reproducer-carrier  and 

whose  axis  is  substantially  parallel  with  the 
axis  of  the  return  feed-shaft  so  that  the  de- 

vice turns  at  substantially  right  angles  to  the 
line  of  the  return  feed-shaft,  said  revoluble 

45  device  being  adapted  to  be  turned  by  engage- 
ment of  successive  peripheral  portions  there- 

of with  the  surface  of  the  return  feed-shaft  for 
lifting  the  reproducer  from  the  record  and 
having  a  part  for  engaging  the  thread  of  said 

50  shaft  for  imparting  a  return  movement  to- the 
reproducer-carrier. 

4.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return 
feed  shaft,  a  revoluble  eccentric  lifting    de- 

55  vice  mounted  to  move  with  the  reproducer- 
carrier  and  whose  axis  is  substantially  paral- 

lel with  the  axis  of  the  return  feed-shaft  so 
that  the  device  turns  at  substantially  right 
angles  to  the  line  of  the  return  feed-shaft, 

6c  said* revoluble  device  being  adapted  to  be 
turned  by  engagement  of  successive  portions 
of  its  eccentric  peripheral  surface  with  the 
surface  of  the  return  feed-shaft  for  lifting  the 
reproducer  from  the  record  and  having  a  part 

65  for  engaging  the  thread  of  said  shaft  for  im- 

80 

85 

90 

parting  a  return  movement  to  the  reproducer- carrier. 

5.  In  a  phonograph,  the  combination  with 
the  reproducer-arm,  the  sleeve  to  which  the 
same  is  connected,  a  threaded  feed-shaft,  the  70 
mandrel,  and  the  feed-arm  connected  to  the 
sleeve  of  the  reproducer-arm  and  adapted  .for 
operating  the  instrument  in  the  usual  manner, 
of  a  threaded  return  feed-shaft  parallel  with 
the  feed-shaft,  a  revoluble  member  mounted  75 
to  move  with  the  reproducer-arm  and  having 
an  eccentric  or  cam  periphery,  means  for 
causing  said  member  to  engage  the  return 
feed-shaft  at  the  end  of  the  reproducing 
movement  of  the  reproducer-arm,  said  mem- 

ber being  adapted  to  be  turned  by  engage- 
ment of  successive  portions  of  its  cam-periph- 

ery with  the  return  feed-shaft  to  raise  the  re- 
producer-arm and  the  feed-arm  and  having  a 

part  adapted  to  engage  the  thread  of  the  re- 
turn feed-shaft  to  impart  a  return  movement 

to  the  reproducer-arm  and  the  feed-arm,  and 
means  for  again  reconnecting  the  parts  to  re- 

peat the  original  movements  of  the  instru- 
ment. 

6.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  return  feed- 
shaft  provided  with  a  spiral  groove  and  with 
teeth  on  the  surface  at  one  end  between  the 
convolutions  of  the  groove,  an  abutment,  a  95 

device  movable  with  the  reproducer-carrier 
and  adapted  to  be  moved  into  engagement 
with  the  return  feed-shaft  by  coming  in  con- 

tact with  said  abutment,  said  device  having 

parts  adapted  thereafter  to  successively  en- 
gage the  teeth  and  the  groove  of  said  return 

feed-shaft  to  raise  the  reproducer  from  the 
record  and  return  the  reproducer-carrier  by 
the  rotation  of  the  return  feed-shaft  to  its 
initial  position. 

7.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  return  feed- 
shaft  provided  with  a  spiral  groove  and  with 
teeth  on  the  surface  at  one  end  between  the 

convolutions  of  the  groove,  an  abutment,  a  no 
device  movable  with  the  reproducer-carrier 
and  adapted  to  be  moved  into  engagement 
with  the  return  feed-shaft  by  coming  into 
contact  with  said  abutment,  said  device  hav- 

ing parts  adapted  thereafter  to  successively  115 
engage  the  teeth  and  the  groove  of  said  re- 

turn feed-shaft  to  raise  the  reproducer  from 
the  record  and  return  the  reproducer-carrier 
by  the  rotation  of  the  return  feed-shaft  to  its 
initial  position,  and  means  for  effecting  the  120 
disengagement  of  said  device  from  the  return 
feed-shaft  and  the  return  of  the  operative 
parts  of  the  phonograph  to  position  for  the 
next  reproducing  movement. 

S.  In  a  phonograph,  the  combination  with  125 
a  threaded  feed-shaft  and  means  operated 
thereby  for  reproducing  a  phonograph  or 

other  record,  of  a  threaded  return  feed-shaft 
parallel  with  the  feed-shaft  and  having  pe- 

ripheral teeth  at  one  end,  a  part  associated   130 

100 
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with  the  reproducer  portions  of  the  phono- 
graph, a  spring-controlled  eccentric  segmenl 

revolubly  mounted  on  said  part  and  nor- 
mally free  from  the  return  feed-shaft  and 

having  teeth  on  its  periphery  and  a  tail-rib 
on  one  end  thereof,  a  cam-plate  carried  by 
said  segment,  an  abutment  adapted  to  en- 

gage said  cam-plate  to  turn  said  segment  and 
bring  its  toothed  portions  into  engagement 
with  the  return  feed-shaft,  such  engagement 
of  the  return  feed-shaft  with  said  segment 
causing  a  turning  of  said  segment  to  cause 
successive  portions  of  its  eccentric  periphery 

to  successively  engage  the  return  feed-shaft 
to  gradually  raise  the  reproducing  devices  of 
the  instrument  and  to  bring  the  tail-rib  of 
the  segment  into  engagement  with  the  thread 
of  the  return  feed-shaft  for  returning  the  re- 

producing devices  to  their  initial  position. 
9.  In  a  phonograph,  the  combination  with 

a  threaded  feed-shaft  and  means  operated 
thereby  for  reproducing  the  phonograph  or . 
other  record,  a  threaded  return  feed-shaft 
parallel  with  the  feed-shaft  and  having  pe- 

ripheral teeth  at  one  end,  a  bracket-arm  as- 
sociated with  the  reproducer  portions  of  the 

phonograph,  an  eccentric  segment  revolubly 
mounted  on  said  bracket-arm  and  normally 
free  from  the  return  feed-shaft  and  having 

teeth  on  a  portion  of  its  peripher}7-  and  a  tail- 
rib  on  the  same  beyond  the  teeth,  a  return- 
spring  acting  on  the  segment,  a  cam-plate  on 
the  segment,  means  for  limiting  the  swinging 

movement  of  said  eccentric  segment,  an  abut- 
ment adapted  to  engage  said  cam-plate  to 

turn  said  segment  and  bring  its  toothed  por- 
tion into  engagement  with  the  return  feed- 

shaft,  such  engagement  of  the  return  feed- 
shaft  with  said  segment  causing  a  turning  of 

40  said  segment  to  cause  successive  portions  of 
its  eccentric  periphery  to  successively  engage 
the  return  feed-shaft  to  gradually  raise  the 
reproducing  device  of  the  instrument  and  to 

bring  the  tail-rib  of  the  segment  into  engage- 
ment with  the  groove  of  the  return  feed- 

shaft  for  returning  the  reproducing  devices 
to  their  initial  position. 

10.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  return  feed- 

50  shaft,  an  abutment  at  one  end  of  the  return 
feed-shaft,  an  eccentric  segment  mounted  to 
move  with  the  reproducer-carrier,  adevice 
connected  to  the  eccentric  segment  and 
adapted  to  come  into  contact  with  said 
abutment  for  moving  said  eccentric  segment 
and  causing  a  coaction  of  the  same  with  the 

return  feed-shaft  for  raising  the  reproducer 
from  the  record  and  returning  the  reproducer- 
carrier  to  its  initial  position. 

1 1 .  The  combination  with  the  reproducer- 
earner  of  a  phonograph,  of  a  return  feed- 
shaft,  an  adjustable  abutment,  a  spring  con- 

trolled and  returnable  eccentric  segment  rev- 
olubly   mounted   to   move   with   the   repro- 

65  ducer-carrier,  said  segment  being  adapted  to 

35 

45 

55 

60 

coact  with  the  return  feed-shaft  to  raise  the 
reproducer  from  the  record  and  return  the 
reproducer-carrier  to  an  initial  position,  and 
a  device  connected  to  said  eccentric  segment 
and  adapted  to  come  in  contact  with  said  70 
abutment  for  moving  the  eccentric  segment 

into  engagement  with  the  return  feed-shaft, 
substantially  as  set  forth. 

12.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return  75 
feed-shaft,  an  abutment,  a  spring-controlled 
and  returnable  eccentric  segment  revolubly 

mounted  to  move  with  the  reproducer-car- 
rier and  having  a  tail-rib  formed  at  one  end 

thereof,  a  cam-plate  carried  by  the  eccentric  80 
segment  and  adapted  to  engage  said  abut- 

ment at  the  extreme  of  the  movement  of  the 

reproducer-carrier  in  one  direction  for  turn- 
ing the  eccentric  segment  into  engagement 

with  the  return  feed-shaft,  whereby  the  seg-  85 
ment  is  then  turned  to  raise  the  reproducer 
from  the  record  and  to  cause  the  tail-rib 

thereof  to  engage  with  the  return  feed-shaft 
for  returning  the  parts  to  their  initial  posi- 

tion. 9  c 

13.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft  having  teeth  on  its  surface  at  one 
end,  and  a  revoluble  lifting  device  mounted 
to  turn  at  substantially  right  angles  to  the  95 

line  of  the  return  feed-shaft  and  having  teeth 
on  a  portion  of  its  periphery  adapted  to  en- 

gage with  the  teeth  on  the  return  feed-shaft 
whereby  said  device  is  turned  for  lifting  the 
reproducer  from  the  record. 

14.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft  having  teeth  on  its  surface  at  one 
end,  a  revoluble  eccentric  segment  mounted 
to  turn  at  substantially  right  angles  to  the  105 
line  of  the  return  feed-shaft  and  having  teeth 
on  its  periphery  adapted  to  mesh  with  the 
teeth  of  the  return  feed-shaft  and  having  a 
thread-engaging  part  at  the  end  of  the  seg- 

ment of  greatest  radius  adapted  to  engage  no 

the    thread   of   the   return   feed-shaft,    and 
means  for  bringing  the  segment  into  engage- 

ment with  the  return  feed-shaft  whereby  the 
segment  is  then  turned  to  lift  the  reproducer 
from  the  record  and  to  bring  said  thread-en-  1 1 5 
gaging  part  of  the  segment  into  engagement 
with  the  thread  of  the  return  feed-shaft  for 

imparting  return  movement  to  the  repro- 
ducer-carrier. 

15.  The  combination  with  the  reproducer-  T20 
carrier  of  a  phonograph ,  of  a  threaded  return 

feed  shaft,  a  part  mounted  to  have  recipro- 
cating movements  longitudinally  of  and  to- 

ward and  from  the  return  feed-shaft  to  corre- 

spond with  the  reproducing  and  return  move-  125 
ments  of  the  reproducer-carrier  and  the  move- 

ments of  reproducer  toward  and  from  the 
record-carrier,  a  member  revolubly  mounted 
on  said  part  and  having  an  eccentric  or  cam 

periphery,  means  for  holding  said  member  in  130 

100 
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position  with  a  low  portion  of  its  cam  periph- 
ery toward  the  return  feed-shaft  during  the 

reproducing  movement  of  the  reproducer- 
carrier,  and  means  for  causing  said  member 

5  to  engage  the  return  feed-shaft  at  the  end  of 
the  reproducing  movement  of  the  reproducer- 
carrier,  such  engagement  of  the  return  feed- 
shaft  with  said  member  causing  first  a  turn- 

ing of  said  member  to  cause  successive  por- 
10  tions  of  its  cam  periphery  to  successively  en- 

gage the  return  feed-shaft  to  raise  the  repro- 
ducer from  the  record  and  then  a  movement 

of  said  member  and  said  part  longitudinally 
of  the  return  feed-shaft  to  impart  a  return 

15  movement  to  the  reproducer-carrier. 
16.  The  combination  with  the  reproducer- 

carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft,  a  part  mounted  to  have  recipro- 

cating movements  longitudinally  of  and  to- 
20  ward  and  from  the  return  feed-shaft  to  corre- 

spond with  the  reproducing  and  return  move- 
ments of  the  reproducer-carrier  and  the 

movements  of  the  reproducer  toward  and 
from  the  record-carrier,  a  member  revolubly 

25  mounted  on  said  part  and  having  an  eccen- 
tric or  cam  periphery  and  adapted  to  be 

turned  by  engagement  with  the  return  feed- 

'  shaft  at  the  end  of  the  reproducing  move- 
ment of  the  reproducer-carrier,  such  engag- 

30  ment  of  the  return  feed-shaft  with  said  mem- 
ber causing  first  a  turning  of  said  member  to 

cause  successive  portions  of  its  cam  periph- 
ery to  successively  engage  the  return  feed- 

shaft  to  raise  the  reproducer  from  the  record 
3.5  and  then  a  movement  of  said  member  and 

said  part  longitudinally  of  the  return  feed- 
shaft  to  impart  a  return  movement  to  the  re- 
producer-carrier. 

17.  The  combination  with  the  reproducer- 
40  carrier  of  a  phonograph,  of  a  threaded  return 

feed-shaft,  a  revoluble  member  mounted  to' 
move  with  the  reproducer-carrier  and  having 
an  eccentric  or  cam  periphery,  and  means 
for  causing  said  member  to  engage  the  return 

45  feed-shaft  at  the  end  of  the  reproducing  move- 
ment of  the  reproducer-carrier,  such  engage- 
ment of  the  return  feed-shaft  with  said  mem- 

ber causing  first  a  turning  of  said  member  to 
cause  successive  portions  of  its  cam  periph- 

50  ery  to  successively  engage  the  return  feed- 
shaft  to  raise  the  reproducer  from  the  record 
and  then  a  movement  of  said  member  longi- 

tudinally of  the  return  feed-shaft  to  impart  a 
return  movement  to  the  reproducer-carrier. 

55  18.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft  having  teeth  on  its  surface  at  one 
end,  a  revoluble  member  mounted  to  move 
with  the  reproducer-carrier  and  having  an 

60  eccentric  or  cam  periphery  and  having  teeth 
on  a  portion  of  its  periphery  and  a  thread-en- 

gaging part  beyond  the  toothed  portion,  said 
member  being  adapted  to  engage  the  teeth  of 
the  return  feed-shaft  at  the  end  of  the  repro- 

65  ducing  movement  of  the  reproducer-carrier, 

whereby  said  member  is  then  turned  to  raise 
the  reproducer  from  the  record  and  to  bring  its 

thread-engaging  part  into  engagement  with 
the  thread  of  the  return  feed-shaft  for  impart- 

ing return  movement  to  the  reproducer-  70 carrier. 

19.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft,  a  revoluble  member  mounted  to 
have  a  reciprocating  movement  longitudi-  75 
nally  of  the  return  feed-shaft  to  correspond 
with  the  reproducing  and  return  movements 
of  the  reproducer-carrier,  means  whereby  a 
turning  of  said  member  will  cause  the  raising 
of  the  reproducer  from  the  record,  said  mem-  80 
ber  being  adapted  to  be  turned  at  the  end  of 
the  reproducing  movement  of  the  reproducer- 
carrier  bj  the  progressive  engagement  of  the 
return  feed-sbaft  with  successive  peripheral 
portions  of  said  member  to  raise  the  repro-  85 
ducer  from  the  record  and  then  to  be  moved 

longitudinally  by  the  return  feed-shaft  to  im- 
part a  return  movement  to  the  reproducer- carrier. 

20.  The  combination  with  the  reproducer-  90 
carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft  having  peripheral  teeth  at  one  end, 
and  a  device  movable  with  the  reproducer- 
carrier  and  adapted  to  engage  the  return  feed- 
shaft  at  the  end  of  the  reproducing  move-  95 
ment  of  the  reproducer-carrier,  said  device 
having  parts  adapted  thereafter  to  progress- 

ively engage  the  teeth  and  the  thread  of  the 
return  feed-shaft   to   raise   the   reproducer 
from  the  record  and  return  the  reproducer-  100 
carrier  by  the  rotation  of  said  shaft  to  its  ini- 

tial position. 
21.  The  combination  with  the  reproducer- 

carrier  of  a  phonograph,  of  a  revoluble  mem- 
ber having  an  eccentric  or  cam  periphery  and  105 

mounted  to  have,  a  reciprocating  movement 

corresponding  to  the  movement  of  the  repro- 
ducer toward  and  from  the  record,  actuating 

means  for  engaging  the  cam  periphery  of 
said  member  at  the  end  of  the  reproducing  no 
movement  of  the  reproducer-carrier  to  turn 
said  member  and  cause  successive  portions  of 
its  cam  periphery  to  successively  engage  said 
actuating  means  to  raise  the  reproducer  from 
the  record.  115 

22.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft,  a  revoluble  member  having  an  ec- 

centric or  cam  periphery,  one  of  which  last- 
mentioned  parts  is  mounted  to  move  with  120 
the  reproducer-carrier,  and  means  for  caus- 

ing said  parts  to  engage  with  each  other  at 
the  end  of  the  reproducing  movement  of  the 
reproducer  -  carrier  whereby  the  revoluble 
member  is  first  turned  to  cause  successive  125 
portions  of  its  cam  periphery  to  successively 
engage  the  return  feed-shaft  to  raise  the  re- 

producer from  the  record  and  then  a  return 
movement  is  imparted  to  the  reproducer-car- 

rier. J30 
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23.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft .  a  revoluble  member,  one  of  which 
last-mentioned  pans  is  mounted  to  have  a 

5  reciprocating  movement  longitudinally  of 
the  return  feed-shafl  to  correspond  with  the 
reproducing  and  return  movements  of  the  re- 

producer-carrier, means  wherein-  the  turning 
of  said  revoluble  member  will  cause1  the  rais- 

io  ing  of  the  reproducer  from  the  record,  and 
means  for  causing  said  parts  to  engage  with 
each  other  at  the  end  of  the  reproducing 
movement  of  the  reproducer-carrier,  where- 

in- the  revoluble  member  is  first  turned  by 
15  the  progressive  engagement  of  the  shaft  with 

successive  peripheral  portions  of  said  mem- 
ber to  raise  the  reproducer  from  the  record 

and  then  a  return  movement  is  imparted  to 
t  he  reproducer-carrier. 

20  24.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  revoluble  mem- 

ber mounted  to  have  a  reciprocating  move- 
ment corresponding  to  the  reproducing  and 

return  movements  of  the  reproducer-carrier, 
25  means  whereby  the  turning  of  said  member 

will  cause  the  raising  of  the  reproducer  from 
the  record,  and  an  actuating  member  for 
turning  said  revoluble  member  at  the  end  of 
the  reproducing  movement  of  the  reproducer- 

30  carrier  by  progressive  engagement  with  suc- 
cessive portions  of  the  revoluble  member  to 

raise  the  reproducer  from  the  record. 
25.  The  combination  with  the  reproducer- 

carrier  of  a  phonograph,  of  a  revoluble  mem- 
35  ber  mounted  to  move  with  the  reproducer- 

carrier,  and  an  actuating  member  for  turning 
the  revoluble  member  at  the  end  of  the  re- 

producing movement  of  the  reproducer-car- 
rier by  progressive  engagement  with  succes- 

40  sive  peripheral  portions  of  the  revoluble 
member,  one  of  said  members  having  an  ec- 

centric or  cam  form  whereby  the  progressive 
engagement  of  successive  portions  of  said 
members  with  each  other  will  cause  the  rev- 

45  oluble  member  to  be  moved  bodily  to  raise 
the  reproducer  from  the  record. 

26.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  lifting  member 
mounted  to  move  with  the  reproducer-car- 

rier and  to  reciprocate  independently  of  its  50 
movement  with  the  carrier,  and  an  actuating 
member  having  an  engaging  face  successive 
portions  of  which   successively  engage  suc- 

cessive portions  of  the  engaging  face  of  the 
lift  ing  member  to  reciprocate  the  lifting  mem-  55 
ber  at  the  end  of  the  reproducing  movement 
of  the  reproducer-carrier,  one  of  said  mem- 

bers being  a  revoluble  member  and  the  en- 
gaging face  of  one  of  said  members  being  of 

cam  form,  whereby  the  reciprocation  of  the  60 
lifting  member  by  the  actuating  member  will 
cause  the  lifting  member  to  be  moved  bodily 
in  a  direction  transverse  to  such  reciprocat- 

ing movement  thereby  raising  the  reproducer  j 
from  the  record.                                                      65 

27.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft  having  gear-teeth  at  or  near  one 
end  thereof,  and  a  device  mounted  to  move 

with  the  reproducer-carrier  and  movable  at  70 
substantially  right  angles  to  the  line  of  the 
return  feed-shaft  and  having  a  thread-engag- 

ing part  for  engaging  the  thread  of  the  return 
feed-shaft  to  impart  a  return  movement  to 
the  reproducer-carrier  and  to  support  the  re-  75 
producer  during  its  return  movement  and 
having  a  part  to  coact  with  the  gear-teeth  of 
the  return  feed-shaft  for  moving  said  device 
in  a  direction  at  substantially  right  angles  to 
the  line  of  the  return  feed-shaft  to  raise  the  80 
reproducer  from  the  record  and  to  bring  the 
thread-engaging  part  of  said  device  into  en- 

gagement with  the  thread  of  the  return  feed- shaft. 

28.  The  combination  with  the  reproducer-  85 
carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft  having  gear-teeth  at  or  near  one 
end  thereof,  and  a  device  for  cooperating 
with  the  return  feed-shaft  for  returning  the 
reproducer-carrier  to  normal  position,  said  90 
device  having  a  part  for  coacting  with  the 
gear-teeth  of  the  return  feed-shaft  for  raising 
the  reproducer  from  the  record. 

Singed  bv  me  this  20th  dav  of  July,  1903. 
WILLIAM  W.  KOSENFIELD. 

Witnesses : 
Geo.  T.  Pinckney. 
S.  T.  Haviland. 
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To  all  ivhoirv  it  may  concern: 

Be  it  known  that  I,  Maurice  Joyce,  resid- 
ing at  Washington,  District  of  Columbia, 

have  invented  certain  new  and  useful  Im- 

5  provements  in  Methods  of  Duplicating  Pho- 
nograms, of  winch  the  following  is  a  specifica- 

tion, reference  being  had  therein  to  the  ac- 
companying drawings. 

This  invention  relates  to  the  method  of 

io  duplicating  or  multiplying  phonogram-cylin- 
ders. 

The  object  of  the  invention  is  to  reproduce 
facsimiles  of  phonogram-cylinders  in  as  large 
numbers  as  may  be  desirable,  and  these  cyl- 

.15  inders  are  reproduced  according  to  this  in- 
vention in  the  manner  hereinafter  set  forth. 

Figure  1  is  a  side  elevation  of  a  phonogram 
with  metallic  end  connections  ready  for  ap- 

plication to  an  electrodeposition  apparatus. 
20  Fig.  2  is  a  broken  cross-section  of  a  phono- 

gram and  one  of  the  metallic  end  pieces  and 
connections;  Fig.  3,  a  face  view  of  one  me- 

tallic end  piece.  Fig.  4  is  a  broken  longitu- 
dinal section  of  metallic  mold  or  shell;  Fig. 

25  5,  a  section  of  mold  with  all  parts  assembled 
and  duplicate  phonogram  or  wax  therein. 

The  cylinder  or  phonogram  to  be  repro- 
duced by  this  invention  is  the  usual  form  of 

hollow  wax  cylinder,  or  it  may  be  a  conic 
30  frustum  having  the  characters  impressed  or 

indented  in  its  outer  surface.  I  take  such  a 

cylinder  and  make  a  metallic  contact  with 
both  ends.  Thus  A  indicates  the  original 
phonogram.  B  is  a  copper  or  other  metallic 

35  piece  having  a  hollow  base  or  cup  and  a  flat 
disk  like  a  cup-bottom  against  which  the  end 
of  the  phonogram  is  applied.  The  edge  of 

this  cup  is  made  tapering,  as  at  B'. 
The  cap  C  is  somewhat  similar  to  the  base 

40  B;  but  as  it  is  not  necessary  that  this  cap 
shall  contain  the  retaining-nut  no  recess  is 
required.  The  outer  edge  of  this  cap  tapers 
at  C,  and  the  disk-face  rests  against  the  end 
of  the  phonogram.  A  metallic  rod  D  passes 

45  through  both  end  pieces  B  and  C,  and  all  the 

parts  are  held  nrmljT  in  contact  by  the  nuts 
D'  engaging  threads  on  this  rod. 

The  upper  end  of  the  rod  D  has  a  metallic 
head  E,  to  which  the  wire  from  an  electric 

50  battery  or  machine  is  connected  in  usual 
manner,  as  by  binding-screw  F. 

The  parts  having  been  assembled,  as  in 

Fig.  1,  a  close-fitting  wax  joint  is  made  be- 

tween the  wax  phonogram  A,  and  the  me- 
tallic ends  B  and  C,  and  the  surface  of  the  55 

phonogram   and  the  end  pieces   are  black- 
leaded.     The  phonogram  and  the  metallic 
end  pieces  are  then  placed  in  a  battery  for 
electrodeposition.     The  end  B  may  rest  on 

the  bottom  of  the  battery  to  insure  good  con-  60 
tact.     The    battery   fluid   should   come    at 
least  to  the  top  of  the  cap  C  and  preferably 
extend  above  the  same.     By  usual  means  of 
electrodeposition  copper  or  other  metal  may 
now  be  deposited,  and  a  hollow  cylinder  can  65 
thus  be  made  with  its  inner  surface  in  con- 

tact with  every  part  of  the  phonogram.     An 
exact  reproduction  in  reverse  of  the  phono- 

gram is  thus  made  on  the  shell.     This  me- 

tallic shell  I  call  a  "mold."     The  flaring  or  70 
rounded  metallic  end  pieces  B  and  C  form, 
with  the  cylinder,  a  surface  on  which  metal 
may  be  readily  deposited. 

The  means  for  electrodepositing  are  old 
and  well  known.     I  assume  no  special  nov-  75 
elty  therein,  except,  perhaps,  for  a  conven- 

ient means  of  holding  a  phonogram  for  use  in 
a  battery. 

After  the  metal  shell  or  mold  has  been  ob- 
tained the  parts  are  disconnected  and  the  80 

wax  phonogram-cylinder  A  is  melted  or  re- 
moved, leaving  the  copper  or  metal  mold  H 

Fig.  4,  with  the  phonogram  in  reverse  on  its 
inner  surface.     The  mold  H  is  made  with  ta- 

pering or  flaring  ends  for  the  purpose  of  af-  85 
fording  a  mouth  into  which  melted  wax  can 
be  poured.     One  flaring  end  is  cut  off  the 
mold;  but  by  having  two  flaring  or  cupped 
ends  that  one  can  be  selected  which  is  most 

desirable.     After  cutting  off  one  of  the  ends  90 
the  outside  of  that  end  of  the  mold  is  trued 

up  in  a  lathe  to  exactly  fit  a  base  or  holder  I, 
in  which  a  holding-cup  is  made,  or  if  an  exact 
fit  be  not  made  the  mold  H  may  be  held  in 
base  I  by  a  filling  of  wax  or  plaster,  so  that  the  95 
mold  is  held  firmly.     A  tapering  core  K,  pref- 

erably tubular,  has  one  end  cylindrical  and 
screw-threaded,  and  this  screw-threaded  end 
enters  a  socket  in  the  base-piece  I,  so  that 
the  core  is  exactly  central  of  the  mold  H.  The  1 00 
mold,  core,  and  base  are  slightly  oiled  and 

then  heated,  preferably,  to  near  the  tempera- x ture  of  melted  wax.     This  heating  expands 
mold  H  slightly.     Then  melted  wax  L  is 
poured  into  the  hot  mold  and  fills  the  space  105 
between  the  mold  H  and  the  core  K.     After 
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the  \\ a \  has  been  poured  ii  will  generally 
have  the  exact  form  of  the  mold  when  cool: 
hut  under  certain  circumstances  the  wax  cast 

may  be  subjected  to  pressure  in  any  of  the 
5  usual  ways.  A  hydraulic,  pneumatic,  or 

other  pressure  may  he  applied  to  the  wax 
column,  as  is  done  in  cast  ing  metals.  A  good 

way  to  apply  pressure,  however,  is  to  wait 
until  the  wax  has  partly  set  and  then  screw 

10  down  the  tapering  core  into  its  base  1.  This 
not  only  compresses,  hut  expands  the  wax 
outwardly,  insuring  that  all  parts  of  the  mold 
are  impressed  into  and  reproduced  by  the 
wax.     The  mold  and  contents  may  now    he 

r5  cooled  by  immersing  all  in  a  hath  of  cold  wa- 
ter, or  cold  water  may  be  passed  through  the 

hollow  core  K,  oi  other  cooling  means  may 
he  employed.  The  Pooling  of  the  wax,  which 
is    of    usual    phonogram    compound,  causes 

20  it  to  shrink  away  from  mold  II,  and  the 

wax  duplicate  phonogram  can  now  be  re- 
moved from  the  end  of  the  mold,  the  shrink- 

age being  great  enough  to  permit  this  re- 
moval without  injury  to  the  phonogram-ree- 

25  ord  by  direct  longitudinal  movement  of  the 
phonogram.  By  a  repetition  of  the  molding 
process  multiplied  copies  can  be  obtained  to 
any  extent. 

The  core  is  preferably  withdrawn  from  the 
30  mold  with  the  phonogram  adhering  thereto. 

Then  the  core  may  be  removed  and  the  ends 
of  the  phonogram  dressed  up,  so  that  the  new 
phonogram  is  an  exact  reproduction  of  the 
original,  or   the  core   may  be   permanently 

35  left  in  the  phonogram. 
I  have  described  a  method  and  mechanisms 

for  carrying  the  same  into  effect  in  the  best 
manner  known  to  me.  It  must  be  under- 

stood that  I  avail  myself  of  the  mechanical 

40  know  ledge  available  in  the  electrotypers'  and 
allied  arts  and  that  where  equivalent  steps 
are  known  I  contemplate  their  use  also. 

My  invention  is  as  broad  as  nry  claim. 

Where  I  have  indicated  a  "  wax"  phonogram 
45  it  must  be  understood  as  applying  to  a  phono- 

gram of  plastic  material.  When  I  refer  to 

"black-leading,"  other  conductive  materials 
used  as  an  equivalent  in  the  electrotypers'  art 
may  be  used  instead  of  graphite.     My  dupli- 

50  cates  may  be  made  of  any  fusible  substance 
used  for  phonograms,  provided  the  shrinking 
of  the  material  or  the  expansion  of  the  metallic 
shell  permits  the  withdrawal  of  the  duplicate 
from  the  mold. 

55       What  I  claim  is — 
1 .  The  process  of  making  phonograph-cyl- 

inders which  consists  in  introducing  molten 

material  into  a   mold   having  a   hollow  core, 

and  applying  cold  to  the  inner  surface  of  the 
core  by  immersion  of  the  mold,  substantially  60 
as  set  forth. 

2.  The  process  of  making  phonograph-rec- 
ords  which  consists  in  introducing  molten 
material  into  a  mold  having  a  hollow  core, 

and  applying  cold  to  the  outer  surface  of  the  65 
mold  and  inner  surface  of  the  core,  substan- 

tially as  described. 
3.  The  process  of  duplicating  sound-rec- 

cords  in  wax-like  material  which  consists  in 
casting  within  a  hot,  seamless,  tubular  rec-  70 
ord-mold,  fused  wax-like  material  at  sub-j 

stantially  the  same  temperature  as  tlie~mold, 
cooling  the  mold  and  contents  so  as  to  "caused the  material  to  shrink  away  from  the  surface 
of  the  mold,  and  removing  the  hardened  cast-  75 
ing  longitudinally  from  the  mold,  substan- 

tially as  set  forth. 

4.  The  process  of  duplicating  sound-rec- 
ords in  wax-like  material  which  consists  in 

casting  within  a  hot,  seamless,  tubular  rec-  80 
ord-mold,  fused   wax-like   material   at    sub- 

stantially the  same  temperature  as  the  mold, 
allowing  the  material  to  set,  cooling  the  mold 
and  contents  so  as  to  cause  the  material  to  I 

shrink  away  from  the  record-surface  of  the  85 
mold,   and   removing  the   hardened   casting 
longitudinally  from  the  mold,  substantially 
as  set  forth. 

5.  The  process  of«duplicating  sound-rec- 
ords in  wax-like  material,  which  consists  in  90 

casting  within  a  hot,  seamless,  tubular  record- 
mold,  fused  wax-like  material  at  substantially 
the  same  temperature  as  the  mold, alio  wing  the 
material  to  set,  applying  pressure  to  the  set 
material,  cooling  the  mold  and  contents  so  as  95 
to  cause  the  material  to  shrink  away  from  the 

surface  of  the  mold,  and  removing  the  har- 
dened casting  longitudinally  from  the  mold, 

substantially  as  set  forth. 

6.  The  process  of  duplicating  sound-rec- 
ords in  wax-like  material,  which  consists  in 

casting  within  a  hot,  seamless,  tubular  rec- 
ord-mold, fused  wax-like  material  jat  sub- 

stantially the  same  temperature  as  the  mold, 

placing  the  mold  in  a  water-bath  and  remov-  105 
ing  the  hardened  casting  longitudinally  from 
the  mold,  substantially  as  set  forth. 

In  testimonj"  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

MAURICE  JOYCE. 
Witnesses: 

Thomas  J.  Staley, 
W.  A.  Bartlett. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Victor  H.  Emerson, 

of  Newark,  county  of  Essex,  State  of  New 

Jersey,  have  invented  a  new  and  useful  Im- 
5  provement  in  Magnetic  Sound  -  Records, 

which  is  fully  set  forth  in  the  following  speci- 
fication. 

My  invention  consists  of  the  production  of 
a  magnetic  sound-record  and  in  the  several 

io  details  hereinafter  set  forth. 
It  will  best  be  understood  by  reference  to 

the  accompanying  drawings,  forming  part  of 
this  specification  and  in  which  for  conven- 

ience I  illustrate  the  invention  as  applied  to 
1 5  a  disk  form  of  machine  and  tablet. 

In  the  drawings,  Figure  1  represents  a  side 
view  of  a  talking-machine,  illustrating  my  in- 

vention. Fig.  2  is  a  plan  view  of  a  sound- 
record  produced  in  accordance  with  my  in- 

20  vention. 

A  represents  any  ordinary  talking-machine 
motor,  and  B  is  the  turn-table  carried  thereby 
in  operative  relation  to  a  recording  device  or 

sound-box.     Upon  this   table  B  instead  of 
25  the  recording-tablets  heretofore  employed  I 

make  use  of  a  disk  or  tablet  of  non-magnetic 
material  C — such  as  glass,  brass,  copper,  or 
preferably  emery  paper  or  cloth.  Carried 
by  the  sound-box  D  in  place  of  the  recording- 

30  needle  now  employed  is  a  needle  E,  that 
presses  upon  the  surface  of  the  non-magnetic 
disk  C  and  is  vibrated  by  the  diaphragm  in 
the  usual  manner  while  the  disk  rotates. 

This  needle  E  is  magnetic  or  magnetized  and 
35  is  of  such  consistency  that  it  will  act  upon 

the  surface  of  the  disk  C  in  a  manner  analo- 
gous to  that  of  chalk,  crumbling  off  in  almost 

invisible  particles  and  leaving  behind  on  the 
disk  C  a  thin  line  of  its  own  magnetic  mate- 

40  rial.  This  needle  is  preferably  composed  of 
fine-powdered  steel  pressed  and  held  together 
to  form  a  needle  in  the  same  manner  as  in  the 

case  of  carbon  in  the  well-known  carbon  pen- 
cils of  electric-arc  lamps.     The  result  of  this 

45 

50 

55 

65 

operation  is  to  obtain  a  sound-record  con- 
sisting of  a  non-magnetic  tablet  having  a 

sinuous  spiral  line  imparted  to  it,  which  line 
is  both  magnetic  and  corresponds  in  its  irreg- 

ularities with  the  original  sound  -  waves. 
For  the  purpose  of  reproduction  this  mag- 

netic sound-record  is  placed  upon  a  similar 
talking-machine,  except  that  in  place  of  the 
recording-needle  just  employed  I  substitute 
a  fine-pointed  needle  of  iron  or  steel,  which  is 
connected  to  the  diaphragm,  but  does  not  ac- 

tually touch  the  magnetic  line  on  the  record, 
but  is  in  very  close  proximity.  As  the  turn- 

table revolves  and  the  record  is  carried  be- 
neath the  reproducing-needle  the  magnetism 

of  the  line  F  draws  the  needle  to  and  fro,  pro-  60 
ducing  vibrations  which  are  imparted  to  the 
diaphragm,  which  vibrations,  among  other 
merits,  are  free  from  the  scratching  scraping 
sounds  heretofore  apparently  inseparable 
from  disk  records. 

I  have  thus  described  one  particular  em- 
bodiment of  my  invention,  but  subject  to 

modifications  to  be  made  in  the  same  without 

departing  from  the  spirit  of  my  invention. 

I  claim — 1 .  A  sound-record  consisting  of  a  tablet  of 
non  -  magnetic  material  having  deposited 
thereon  an  irregular  magnetic  line  corre- 

sponding to  sound-waves. 
2.  The  art  of  producing  magnetic  sound- 

records  which  consists  in  depositing  upon  the 
surface  of  a  non-magnetic  tablet  a  thin  line  or 
tracing  produced  thereon  by  the  crumbling 
action  of  a  magnetic  needle  while  the  latter  is 

being  actuated  in  accordance  with  sound- 
waves. 

In  testimony  whereof  I  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

VICTOR  H.  EMERSON. 
Witnesses : 

C.  A.  L.  Massie, 
Ralph  Lane  Scott. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  William  W.  Rosen- 
field,  a  citizen  of  the  United  States,  residing 
in  the  borough  of  Manhattan,  city,  county, 

5  and  State  of  New  York,  have  invented  an 
Improvement  in  Phonographs,  of  which  the 
following  is  a  specification. 

This  invention  relates  to  automatic  return 

mechanism  for  phonographs;  and  the  inven- 
io  tion  is  an  improvement  on  the  construction 

shown  and  described  in  my  application  for 
Letters  Patent  of  the  United  States,  filed 
July  23,  1903,  Serial  No.  166,678,  Renewal 
No.  215,180. 

15  A  full  understanding  of  the  invention  can 
best  be  given  by  a  detailed  description  of  a 
preferred  construction  embodying  the  va- 

rious features  thereof,  and  such  a  description 
will  now  be  given  in  connection  with  the  ac- 

20  companying  drawings,  showing  such  a  con- 
struction. 

In  said  drawings,  Figure  1  is  a  plan  view  of 
a  phonograph  provided  with  an  automatic 
return  mechanism  embodying  my  invention. 

25  Fig.  2  is  an  elevation  of  the  return  mechan- 
ism and  parts  of  the  phonograph  with  the 

feed-shaft  and  the  auxiliary  or  return  feed- 
shaft  broken  away  so  as  to  more  clearly  show 
other  parts.     Fig.  3  is  a  section  on  line  x  x  of 

30  Fig.  1  looking  toward  the  left.  Fig.  4  is  a  de- 
tail view,  partly  in  section,  of  parts  which  will 

be  hereinafter  described. 

Referring  to  the  drawings,  a  represents  the 
usual  bed  of  a  phonograph  or  similar  ma- 

.35  chine;  b,  the  threaded  feed-shaft;  b' ,  the 
mandrel,  which  is-  shown  as  carried  by  the 
feed-shaft;  b2,  bearings  for  the  feed-shaft 
and  mandrel,  and  2  the  driving-pulley  for  the 
feed-shaft.     The  back  bar  a'  carries  a  sliding 

40  sleeve  d  of  usual  construction,  to  the  right- 
hand  end  of  which  is  secured  the  reproducer 
arm  or  carrier  e,  the  free  end  of  which  repro- 

ducer arm  or  carrier  is  supported  during  its 
reproducing  movement  by  a  rest  5.     The 

45  drawings  do  not  show  the  reproducer  proper, 
but  only  the  annular  support  for  receiving 
the  same.  The  sleeve  d  also  carries  a  feed- 

arm  d' ,  provided  with  the  threaded  feed- 
block  of  usual  construction  to  engage  the 

50  thread  of  the  feed-shaft  d,  so  that  movement 
is  communicated  in  the  usual  manner  from 

the  shaft  b  through  the  feed- aim  d'  to  the 
sleeve  d  and  to  the  reproducer-arm  e,  caus- 

ing the  same  to  move  longitudinally  of  the 

55  record  on  the  mandrel  b' . 

arm  carrying  the  end  bearing  b2  for  the  man- 
drel. The  parts  above  described  are  or  may 

be  of  usual  construction. 

An  auxiliary  shaft/,  which  serves  as  the 
return  feed-shaft,  is  mounted  parallel  with  60 
the  feed-shaft  b  in  bearings/2/3  on  an  aux-  - 
iliary  bed  or  plate/',  which  rests  upon  and 
is  secured  to  the  bed  a,  and  on  the  end  of  this 

shaft  adjacent  to  the  bearing/3  is  a  gear  4, 
meshing  with  a  gear  3  on  the  feed-shaft  b.  65 
The  shaft  /is  provided  with  a  spiial  groove 
or  screw-thread  7,   and  the  surface  of  the 
shaft  between  the  convolutions  of  the  spiral 
groove  is  provided  with  teeth  8. 

A  bracket  h  is  carried  by  the  sleeve  d,  be-  70 
ing  secured  to  the  sleeve  by  means  of  an  arm 

Ji' ',  split  and  clamped  to  the  sleeve  by  a  set- 
screw,  as  shown  in  Fig.  3.     The  bracket  Ti 
carries  a  pivot  pin  or  arbor  12,  on  which  an 
eccentric  or  cam  disk  Jc  is  rotatably  mounted.  75 
This  eccentric  or  cam  disk  is  provided  with 
a    hub    ¥,    having    opposite    longitudinal 
notches,   and  the  periphery  of  the  disk  is 
formed  with  two  series  of  teeth  13  and  14, 

adapted  to  coact  with  the  teeth  of  the  re-  80 
turn  feed-shaft,  with  a  rib  15  at  one  end  of 
the  series  of  teeth  13  and  at  a  high  part  of 
the  periphery  adapted  to  enter  the  spiral 
groove  7  of  the  return  feed-shaft  to  coact 
therewith  to  impart  return  movement  to  the  85 
reproducer-carrier  and  with  a  flat  portion  or 
space  16  between  the  series  of  teeth  and  at  a 
low  part  of  the  periphery.     The  disk  will 
thus  have  a  portion  of  its  periphery  between 
the  flat  portion  16  and  the  rib  15  of  progress-  90 
ively  -  increasing  radius  and  a  portion   be- 

yond the  rib  15  of  progressively- decreasing 
radius.     Extending  from  the  face  of  the  disk 

Jc  is  a  cam-plate  I,  the  outer  edge  of  which 
lies  at  an  angle  to  the  axis  of  the  disk  and  is  95 
adapted  to  engage  an  abutment  formed,  as 

shown,  by  a  post  6,  having  a  horizontal  por- 
tion which  passes  through  a  part  of  the  bear- 

ing f2  and  is  adjustably  secured  therein  to 
provide  for  adjustment  of  the  post  longitudi-  100 
nally  of  the  direction  of  movement  of  the 
disk  Jc. 

Pivoted  to  the  bracket  Ji  at  9  is  a  latch-arm 
i,  having  a  tooth  10  for  engaging  the  notches 

in  the  hub  Jc',  said  latch-arm  being  weighted  105 
or  overbalanced  by  means  of  a  weight  11, 
so  that  its  tooth  10  normally  bears  against 

the  hub  ¥ .  Said  arm  also  has  an  end  i', 
projecting  on  the  other  side  of  the  pivot  from 
the  tooth  10  for  engaging  a  cam  rod  or  arm  no 
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g,  winch  is  adjustable  longitudinally  in  a 

post  ;/',  extending  from  t  he  left-hand  support 
of  the  bar  a'. 

The  operation  is  as  follows:   During  the  re- 
troducing  operation  of  the  phonograph  the 
)racke1  h,  carrying  the  cam  or  eccentric  disk 

/,-,  moves  with  the  sleeve  d  and  reproducer- 
arm  or  carrier  /  as  the  latter  are  moved  to  the 

right  in  Fig.  1  through  the  action  of  the  feed- 
to  shaft  b  on  the  feed-nut  carried  hy  the  feed- 

arm  d' .  During  such  movement  the  eccen- 
tric disk  Is  held  in  the  position  shown  in  Fig. 

3,  with  the  rib  15  and  the  high  part  of  the  disk 
uppermost  and  with  the  flat  space  16  of  the 

15  disk  adjacent  to  but  out  of  contact  with  the 

return  feed-shaft/,  the  disk  being  held  in  this 
position  during  the  reproducing  operation  by 
the  latch-arm  i,  the  tooth  10  of  which  lies  in 
one  of  the  notches  in  the  hub  ¥ .     As  the  re- 

20  producer-carrier  approaches  the  end  of  its  re- 
producing movement  the  cam-plate  I  on  the 

disk  1c  conies  into  engagement  with  the  post  6, 
and  as  the  movement  continues  the  disk  is 

thereby  turned  to  bring  its  teeth  13  into  en- 
25  gagement  with  the  teeth  8  of  the  return  feed- 

shaft/.  The  disk  is  then  further  turned  or 
rotated  by  the  rotation  of  the  return  feed- 
shaft  and  its  toothed  periphery  caused  to 
progressively  engage  the  toothed  surface  of 

30  the  shaft  until  the  rib  15  is  brought  into  posi- 
tion to  enter  the  groove  7  of  the  shaft.  This 

turning  movement  of  the  eccentric  disk,  be- 
cause of  its  eccentric  or  cam  form,  raises  the 

bracket  h,  and  thereby  rocks  the  sleeve  d  and 

35  elevates  the  reproducer-arm  or  carrier  e  to 
raise  the  point  of  the  reproducer  away  from 

the  record  and  also  raises  the  feed-arm  d'  to 
disengage  its  threaded  block  from  the  shaft 

b,  thereby  interrupting  the  forward  or  repro- 
40  ducing  movement  of  such  parts.  When  the 

rotation  of  the  disk  Jc  begins,  the  tooth  10  of 
the  latch-arm  i  is  forced  out  of  the  notch  in 
which  it  has  been  resting  in  the  hub  ¥,  and 
the  tooth  then  rests  on  the  smooth  surface  of 

45  the  hub  as  the  rotation  of  the  disk  continues 

until  the  rib  15  is  brought  into  position  to  en- 
ter the  groove  7  of  the  return  feed-shaft.  The 

tooth  10  of  the  latch  %  then  drops  into  the 
other  notch  of  the  hub  ¥  and  holds  the  disk 

50  against  further  turning  movement,  and  the 

disk,  the  bracket  h,  sleeve  d,  reproducer-arm, 
and  feed-arm  are  then  by  the  continued  ro- 

tation of  the  return  feed-shaft  given  a  return 
movement  (toward  the  left  in  Fig.  1)  until 

55  the  end  %'  of  the  latch  i  runs  under  the  bent 
end  of  the  arm  g,  whereby  the  end  i'  of  the 
latch  is  pressed  down  and  the  tooth  10  with- 

drawn from  the  notch  in  the  hub  ¥ .  The 

eccentric  disk  is  thereby  released  and  resting 

60  on  the  return  feed-shaft  it  is  given  a  further 
turning  movement  thereby  to  bring  succes- 

sive portions  of  the  portion  of  its  periphery  of 
decreasing  radius  into  engagement  with  the 

shaft,  whereby  the  bracket  h  and  the  repro- 
65  ducer-arm  are  gradually  lowered  until  the  re- 

75 

80 

producer  is  returned  to  operative  position 
and  the  feed-nut  is  again  in  engagement  with 
the  feed-screw  b,  and  the  parte  are  thus  re- 

turned to  position  for  another  reproducing 
operation.  The  teeth  14  on  the  latter  part  70 

of  the  portion  of  the  periphery  of  the  eccen- 
tric disk  of  decreasing  radius  insure  the  disk 

being  turned  until  the  flat  portion  16  is  again 
brought  opposite  to  the  auxiliary  shaft/. 

The  notches  in  the  hub  ¥  are  preferably  of 

different  shape  in  cross-section,  as  shown  in 
Figs.  3  and  4,  otic  being  of  flattened  V  shape, 

while  the  other  has  one  wall  substantially  ra- 
dial, and  the  tooth  10  has  its  holding  side  in 

a  plane  substantially  radial  of  the  hub.  Dur- 
ing the  reproducing  operation  of  the  phono- 

graph the  cam-disk  is  held  against  turning  by 
the  tooth  10,  extending  into  the  flattened  V- 
shaped  notch,  and  the  tooth  is  thus  easily 
forced  out  of  the  notch  by  the  turning  of  the  85 
disk  when  the  cam-plate  I  comes  into  engage- 

ment with  the  post  6,  and  the  disk  is  then  free 
to  be  turned  until  the  other  notch  is  brought 
into  position  to  receive  the  tooth  10.  When 
the  tooth  enters  this  other  notch,  the  disk  is  90 
locked  by  the  engagement  of  the  radial  faces 
of  the  tooth  and  notch,  as  shown  in  Fig.  4, 
and  it  is  thus  during  the  return  movement  of 

the  reproducer-carrier  and  connected  parts 
held  securely  against  the  turning  strain  due  95 
to  the  engagement  of  the  rib  15  of  the  disk 
with  the  rotating  shaft /until  the  projecting 
end  V  of  the  latch-arm  runs  under  the  inclined 

arm  g,  and  the  latch  is  thereby  moved  to  re- 
lease the  disk  and  permit  it  to  make  its  fur-  10c 

ther  partial  rotation  for  returning  the  repro- 
ducer and  feed-nut  to  operative  position. 

The  adjustment  provided  for  the  post  6 
and  arm  g  is  for  the  purpose  of  adapting  the 
mechanism  to  records  varying  in  length  and  105 

position  on  the  mandrel,  so  that  the  repro- 
ducing devices  may  operate  only  over  the 

length  of  the  actual  record. 
The  several  parts  are  so  constructed,  ar- 

ranged, and  timed  that  the  operations  here- 
inbefore described  are  automatically  repeat- 

ed at  the  end  of  the  movements  in  opposite 
directions  and  without  any  action  on  the 
part  of  an  operator  or  attendant. 

It  will  be  understood  that  the  term  "pho- 
nograph" is  used  herein  as  a  broad  term  to 

include  all  sound-reproducing  machines  to 
which  the  invention  is  or  may  be  found  ap- 

plicable. 
What  I  claim  is — 
1.  The  combination  with  the  reproducer- 

carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft,  a  lifting  device  movable  with  the 
reproducer-carrier,  means  for  holding  said 
device  during  either  longitudinal  movement,  125 
means  at  one  end  of  the  return  feed-shaft 
adapted  to  turn  said  device  in  one  direction 
to  lift  the  reproducer  from  the  record,  and 
means  at  the  other  end  of  the  return  feed- 
shaft  adapted  to  operate  the  holding  means  130 
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to  release  said  device  to  permit  it  to  return  to 
an  initial  position. 

2.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft  provided  with  a  spiral  groove  and 
with  teeth  on  the  surface  between  the  convolu- 

tions of  said  groove,  an  abutment,  a  revo- 
luble  device  movable  with  the  reproducer- 
carrier  and  adapted  to  be  turned  by  said 
abutment  to  engage  the  return  feed-shaft, 
parts  connected  with  said '  revoluble  device 
and  adapted  to  progressively  engage  the 
teeth  and  the  groove  of  the  return  feed-shaft 
to  lift  the  reproducer  from  the  record  and  to 

1 5  return  the  reproducer-carrier  by  the  rotation 
of  the  return  feed-shaft  to  an  initial  position, 
means  for  holding  the  revoluble  device 
against  turning,  and  a  device  at  the  opposite 
end  of  the  return  feed-shaft  from  the  abut- 

20  ment  for  moving  the  holding  means  to  re- 
lease said  revoluble  device  to  permit  it  to 

complete  its  rotary  movement  for  returning 
the  reproducer  to  operative  position. 

3.  The  combination  with  the  reproducer- 
25  carrier  of  a  phonograph,  of  a  threaded  return 

feed -shaft,  a  revoluble  device  mounted  to 
move  with  the  reproducer-carrier,  a  hub 
with  oppositely-located  notches  forming  a 
part  of  said  revoluble  device,  a  latch  adapted 

30  to  engage  the  notches  of  said  hub  to  hold  the 
revoluble  device  in  its  respective  positions, 
means  for  turning  said  revoluble  device  at 
the  end  of  the  reproducing  movement  of  the 
reproducer-carrier  to  lift  the  reproducer  from 

35  the  record,  and  a  device  for  moving  said 
latch  to  release  the  revoluble  device  to  per- 

mit the  parts  to  return  to  operative  position 
at  the  end  of  the  return  movement  of  the  re- 
produc  er-carrier . 

40  4.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft,  a  support  mounted  to  move  with 
the  reproducer-carrier,  an  eccentric  disk  piv- 
otally  mounted  on  said  support,  a  latch-arm 

45  mounted  on  said  support  to  coact  with  the 
eccentric  disk  for  holding  the  same  during 
its  respective  movements,  means  for  turning 
the  eccentric  disk  at  the  end  of  the  repro- 

ducing movement  of  the  reproducer-carrier 
50  to  lift  the  reproducer  from  the  record,  and  an 

adjustable  arm  for  engaging  the  latch-arm  to 
release  the  eccentric  disk  at  the  end  of  the 

return  movement  of  the  reproducer-carrier 
to  permit  the  disk  to  make  a  further  turning 

55  movement  for  returning  the  reproducer  to 
operative  position. 

5.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return 
feed -shaft,  an   eccentric   disk  mounted   to 

60  move  with  the  reproducer-carrier,  a  hub  se- 
cured to  turn  with  the  eccentric  disk  and 

having  opposite  axial  notches,  a  pivoted 
latch-arm  also  mounted  to  move  with  the  re- 

producer-carrier and  having  a  part  adapted 
to  engage  the  notches  of  said  hub  and  also 

75 

having  a  rearward  projection,  a  cam-plate  on 
the  face  of  the  eccentric  disk,  an  abutment 
for  engaging  said  cam-plate  at  the  end  of  the 
reproducing  movement  of  the  reproducer- 
carrier  to  turn  the  disk  into  engagement  with  70 
the  return  feed-shaft  whereby  the  disk  is 
turned  to  raise  the  reproducer  from  the  rec- 

ord, and  an  adjustable  arm  for  engaging  the 
rearward  projection  of  the  latch-arm  to  move 
the  latch-arm  so  as  to  release  the  hub  and 
eccentric  disk  to  permit  the  eccentric  disk  to 
make  a  farther  turning  movement  for  return- 

ing the  reproducer  to  operative  position. 
6.  The  combination  with  the  reproducer- 

carrier  of  a  phonograph,  of  a  return  feed-  80 
shaft  having  a  spiral  groove  and  teeth  on  its 
surface   between    the    convolutions    of    the 
groove,  an  eccentric  disk  mounted  to  move 
with  the  reproducer-carrier  and  to  turn  at 
substantially  right  angles  to  the  line  of  the  X5 
return  feed-shaft  and  having  two  series  of  pe- 

ripheral teeth  13  and  14  and  an  intermediate 
flat  space  16  at  a  low  portion  of  its  periphery  ■ and  a  rib  15  at  the  end  of  the  series  of  teeth 

13  at  a  high  portion  of  its  periphery,  a  hub  se-  90 
cured  to  turn  with  the  eccentric  disk  having 
opposite  axial  notches,  a  latch-arm  i  adapted 
to  engage  the  notches  of  the  hub  to  hold  the 
disk  in  either  one  of  two  positions  and  having 

a  rearward  projection  i' ,  means  for  turning  95 
the  disk  at  the  end  of  the  reproducing  move- 

ment of  the  reproducer-carrier  to  bring  its  se- 
ries of  peripheral  teeth  13  into  engagement 

with  the  teeth  of  the  return  feed-shaft  where- 
by the  disk  is  then  turned  to  lift  the  repro-  100 

ducer  from  the  record  and  to  bring  its  rib  15 
into  engagement  with  the  spiral  groove  of  the 
shaft  for  imparting  a  return  movement  to  the 
reproducer-carrier,  and  an  arm  g  for  engaging 

the  projection  i'  to  move  the  latch-arm  i  at  105 
the  end  of  the  return  movement  of  the  repro- 

ducer-carrier for  releasing  the  eccentric  disk 
to  permit  it  to  be  given  a  further  rotation  by 
the  return  feed-shaft  for  returning  the  repro- 

ducer to  operative  position.  no 
7.  The  combination  with  the  reproducer- 

carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft,  an  eccentric  disk  movable  with  the 
reproducer-carrier,  means  for  holding  the  ec- 

centric disk  against  turning,  means  for  bring-  115 
ing  said  disk  into  engagement  with  the  re- 

turn feed-shaft  at  the  end  of  the  reproducing 
movement  of  the  reproducer-carrier  where- 

by the  disk  is  then  turned  by  engagement 
with  the  return  feed-shaft  to  lift  the  repro-  120 
ducer  from  the  record,  and  means  for  releas- 

ing the  disk  from  the  holding  means  at  the 
end  of  the  return  movement  of  the  repro- 

ducer-carrier to  permit  said  disk  to  be  given  a 
further  turning  movement  by  the  return  feed-  125 
shaft  for  returning  the  reproducer  to  operative 

position. 8.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  return  feed- 
shaft  having  a  spiral  groove  and  gear-teeth  130 
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on  the  surface  of  the  shaft  between  the  con- 
volutions of  the  groove,  an  eccentric  disk 

mounted  to  move  with  the  reproducer-car- 
rier and  having  teeth  on  its  periphery  adapt- 

5  ed  to  engage  the  teeth  of  the  return  fecd- 
shaft  and  baving  a  part  adapted  to  engage 
the  spiral  groove  of  the  return  feed-shaft  for 
imparting  a  return  movement  to  the  repro- 

ducer-carrier, means  for  causing  the  eccen- 
10  trie  disk  to  be  tinned  by  engagement  of  its 

peripheral  teeth  with  the  "-ear-teeth  ofthere- 
t  urn  feed-shaft  at  the  end  of  the  return  move- 

ment of  the  reproducer-carrier  to  lift  the  re- 
producer from  the  record  and  to  bring  the 

15  groove-engaging  part  of  the  disk  intoengage- 
ment  with  the  spiral  groove  of  the  shaft, 
means  for  holding  the  disk  against  turning 
during  the  return  movement,  and  means  for 
releasing  the  disk  from  the  holding  means  at 

20  the  end  of  the  return  movement  of  the  repro- 
ducer-carrier to  permit  the  disk  to  be  given  a 

further  turning  movement  by  the  return  feed- 
shaft  for  returning  the  reproducer  to  opera- 

tive position. 
25  9.  The  combination  with  the  reproducer- 

carrier  of  a  phonograph,  of  a  threaded  return 

feed-shaft,  a  lifting  device  movable  with  the 
reproducer-carrier  for  lifting  the  reproducer 
from  the  record  and  adapted  to  engage  the  re- 

30  turn  feed-shaft,  a  counterweighted  latch-arm 
also  movable  with  the  reproducer-carrier  and 
adapted  to  hold  said  lifting  device  against 

turning,  and  means. for  moving  said  latch- 
arm  for  releasing  said  lifting  device. 

35  10.  In  a  phonograph,  the  combination 
with  the  feed-shaft,  the  reproducer-arm,  its 
sleeve  and  the  feed-arm  connected  thereto 

for  engaging  the  feed-shaft,  of  a  return  feed- 
shaft  provided  with  a  spiral  groove  and  with 

40  teeth  on  the  surface  between  the  convolu- 
tions of  said  groove,  an  abutment,  a  revoluble 

device  movable  with  the  reproducer-arm  and 
adapted  to  be  turned  by'  said  abutment  to  en- 

gage   the  return  feed-shaft,  parts  connected 
45  with  said  revoluble  device  and  adapted  to 

progressively  engage  the  teeth  and  the  groove 

of  the  return  feed-shaft  to  lift  the  reproducer- 
arm  and  to  return  the  same  by  the  rotation  of 

the  feed-shaft  to  an  initial  position,  means  for 
50  holding  the  revoluble  device  against  turning, 

and  a  device  at  the  opposite  end  of  the  re- 
turn feed-shaft  from  the  abutment  for  mov- 

ing the  holding  means  to  release  the  revoluble 
device  to  permit  it  to  complete  its  rotary 

55  movement  for  returning  the  parts  to  opera- 
tive position. 

11.  In  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft,  a  revoluble  member  mounted  to 

60  move  with  the  reproducer-carrier  and  to  turn 
at  substantially  right  angles  to  the  line  of  the 

return  feed-shaft  and  having  a  part  forengag- 
ing  the  thread  of  the  return  feed-shaft  to  im- 

part a  return  movement  to  the  reproducer- 
65 

carrier,  means  for  moving  said  member  into 

75 

80 

engagement  with  the  return  feed-shaft  at  the 
end  of  the  reproducing  movement  of  the  re- 

producer-carrier wherein  said  member  is 
then  turned  to  lift  the  reproducer  from  the 
record  and  to  bring  the  thread-engaging  part  7c 
thereof  into  engagement  with  the  thread  of 
the  return  feed-shaft,  means  for  holding  said 
member  against  turning  during  the  return 
movement  of  the  reproducer-carrier,  and 
means  for  releasing  said  member  from  the 

holding  means  at  the  end  of  the  return  move- 
ment of  the  reproducer-carrier  to  permit  said 

member  to  be  given  a  further  turning  move- 
ment by  the  return  feed-shaft  to  return  the 

reproducer  to  operative  position. 
12.  The  combination  with  the  reproducer- 

carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft,  a  revoluble  lifting  device  mounted 
to  turn  at  substantially  right  angles  to  the 

line  of  the  return  feed-shaft,  means  for  caus-  85 
ing  said  device  to  be  given  a  partial  rotation 

by  engagement  with  the  return  feed-shaft  for 
lifting  the  reproducer  from  the  record,  means 
for  holding  said  device  in  the  position  to 

which  it  has  been  turned,  and  means  for  re-  90 
leasing  said  device  from  the  holding  means  to 

permit  said  device  to  be  given  a  further  rota- 
tion for  returning  the  reproducer  to  operative 

position. 13.  The  combination  with  the  reproducer-  95 
carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft,  a  revoluble  member  mounted  to 
move  with  the  reproducer-carrier  and  having 
an  eccentric  or  cam  periphery  and  having  a 

thread-engaging  part  at  a  high  portion  of  its  100 
periphery,  means  for  holding  said  member  in 
position  with  a  low  portion  of  its  periphery 

toward  the  return  feed-shaft  during  the  re- 

producing movement  of  the  reproducer-car- 
rier, means  for  causing  said  member  to  en-  105 

"•asre  the  return  feed-shaft  at  the  end  of  the  re- 

producing  movement  of  the  reproducer-car- 
rier whereby  said  member  is  given  a  partial 

rotation  to  lift  the  reproducer  from  the  rec- 
ord and  to  bring  its  thread-engaging  part  into  1 

engagement  with  the  thread  of  the  return 
feed-shaft  for  imparting  a  return  movement 
to  the  reproducer-carrier,  means  for  holding 
said  member  against  turning  during  the  re- 

turn movement  of  the  reproducer-carrier,  115 
and  means  for  releasing  said  member  from 
the  holding  means  at  the  end  of  the  return 
movement  of  the  reproducer-carrier  to  per- 

mit said  member  to  be  given  a  further  turn- 
ing movement  by  the  return  feed-shaft  for  re-  1  s  o 

turning  the  reproducer  to  operative  position. 

14.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft,  a  cam-disk  mounted  to  move  with 

the  reproducer-carrier  and  to  turn  at  sub-  125 
stantially  right  angles  to  the  line  of  the  re- 

turn feed-shaft,  said  disk  having  a  portion  of 

its  periphery  of  progressively-increasing  ra- 
dius and  having  a  part  at  a  high  portion  of  its 

periphery  formed  to  coact  with  the  thread  of  130 
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the  return  feed-shaft  and  having  a  portion  of 
progressively-decreasing  radius  extending 
from  said  thread-coacting  portion,  means  for 
holding  said  disk  in  position  with  a  low  por- 

5  tion  of  its  cam  periphery  toward  the  return 
feed-shaft  during  the  reproducing  movement 
of  the  reproducer-carrier  and  for  holding  the 
disk  against  rotation  during  the  return  move- 

ment of  the  reproducer-carrier,  means  for 
10  causing  the  disk  to  engage  the  return  feed- 

shaft  at  the  end  of  the  reproducing  movement 
of  the  reproducer-carrier  whereby  the  disk  is 
given  a  partial  rotation  to  lift  the  reproducer 
from  the  record  and  to  bring  its  thread-coact- 

15  ing  part  into  engagement  with  the  thread  of 
the  return  feed-shaft  for  imparting  a  return 
movement  to  the  reproducer-carrier,  and 
means  for  releasing  the  disk  from  the  holding 
means  at  the  end  of  the  return  movement  to 

20  permit  the  disk  to  be  given  a  further  rotation 
by  the  return  feed-shaft  for  returning  the  re- 

producer to  operative  position. 
15.  The  combination  with  the  reproducer- 

carrier  of  a  phonograph,  of  a  threaded  return 
25  feed-shaft  having  gear-teeth  at  and  near  one 

end  thereof,  a  cam-disk  mounted  to  move 
with  the  reproducer-carrier  and  to  turn  at 
substantially  right  angles  to  the  lines  of  the 
return  feed-shaft,  said  disk  having  a  portion 

30  of  its  periphery  of  progressively-increasing 
radius  provided  with  gear-teeth  to  coact  with 
the  teeth  of  the  return  feed-shaft  and  having 
a  part  beyond  the  toothed  portion  formed  to 
coact  with  the  thread  of  the  return  feed-shaft 

3  5  and  having  a  portion  of  progressively-decreas- 
ing radius  extending  from  said  thread-coact- 
ing part,  means  for  holding  said  disk  jn  posi- 
tion with  a  low  portion  of  its  cam  periphery 

toward  the  return  feed-shaft  during  the  re- 
40  producing  movement  of  the  reproducer-car- 

rier and  for  holding  the  disk  against  rotation 
during  the  return  movement  of  the  repro- 

ducer-carrier, means  for  causing  the  disk  to 
engage  the  return  feed-shaft  at  the  end  of  the 

45  reproducing  movement  of  the  reproducer- 
carrier  whereby  the  disk  is  given  a  partial  ro- 

tation to  lift  the  reproducer  from  the  record 
and  to  bring  its  thread-coacting  part  into  en- 

gagement with  the  thread  of  the  return  feed- 
50  shaft  for  imparting  return  movement  to  the 

reproducer-carrier,  and  means  for  releasing 
the  disk  from  the  holding  means  at  the  end 
of  the  return  movement  to  permit  the  disk  to 
be  given  a  further  rotation  by  the  return  feed 

55  shaft  for  returning  the  reproducer  to  opera- 
tive position. 

16.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft,  a  member  mounted  to  move  with 

60  the  reproducer-carrier  and  to  turn  at  sub- 
stantially right  angles  to  the  line  of  the  re- 

turn feed-shaft  and  having  a  part  for  engag- 
ing the  thread  of  the  return  feed-shaft  to  im- 

part a  return  movement  to  the  reproducer- 
65  carrier  and  to  support  the  reproducer  during 

its  return  movement,  means  for  turning  said 
member  at  the  end  of  the  reproducing  move- 

ment of  the  reproducer-carrier  to  lift  the  re- 
producer from  the  record  and  to  bring  its 

thread-engaging  part  into  engagement  with  70 
the  thread  of  the  return  feed-shaft  and  for 

giving  said  member  a  further  turning  move- 
ment at  the  end  of  the  return  movement  of 

the  reproducer-carrier  for  returning  the  re- 
producer to  operative  position.  75 

17.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft,  a  cam-disk  mounted  to  move  with 
the  reproducer-carrier  and  to  turn  at  sub- 

stantially right  angles  to  the  line  of  the  re-  80 
turn  feed-shaft  and.  having  a  part  for  engag- 

ing the  thread  of  said  shaft  to  impart  a  re- 
turn movement  to  the  reproducer-carrier  and 

to  support  the  reproducer  during  its  return 
movement,  means  for  turning  said  disk  to  85 
lift  the  reproducer  from  the  record  and  to 
bring  its  thread-engaging  part  into  engage- 

ment with  the  thread  of  the  return  feed-shaft 
at  the  end  of  the  reproducing  movement  of 
the   reproducer-carrier,   means   for  holding  90 
said  disk  against  turning  during  the  return 
movement    of   the   reproducer-carrier,    and 
means  for  releasing  said  disk  from  the  hold- 

ing means  at  the  end  of  the  return  movement 
of  the  reproducer-carrier  to  permit  the  disk  95 
to  make  a  further  turning  movement  to  re- 

turn the  reproducer  to  operative  position. 
18.  The  combination  with  the  reproducer- 

carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft,  a  member  mounted  to  move  with  100 
the  reproducer-carrier  and  to  move  inde- 

pendently of  its  movement  with  the  repro- 
ducer-carrier in  a  direction  at  substantially 

right  angles  to  the  line  of  the  return  feed- 
shaft  and  having  a  part  for  engaging  the  105 
thread  of  said  shaft  to  impart  a  return  move- 

ment to  the  reproducer-carrier  and  to  sup- 
port the  reproducer  during  its  return  move- 

ment, means  for  moving  said  member  to  lift 
the  reproducer  from  the  record  at  the  end  of  no 
the  reproducing  movement  of  the  reproducer- 
carrier  and  to  bring  its  thread-engaging  part 
into  engagement  with  the  thread  of  the  re- 

turn feed-shaft,  means  for  holding  said  mem- 
ber during  the  return  movement  of  the  re-  115 

producer-carrier,  and  means  for  releasing 
said  member  from  the  holding  means  at  the 
end  of  the  return  movement  of  the  repro- 

ducer-carrier to  permit  said  member  to  make 
a  further  movement  for  the  return  of  the  re-  120 
producer  to  operative  position. 

19.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft,  a  re  voluble  lifting  device  mounted 
to  move  with  the  reproducer-carrier  and  to  125 
turn  at  substantially  right  angles  to  the  line 
of  the  return  feed-shaft  and  having  an  eccen- 

tric or  cam  periphery  and  having  a  part  at  a 
high  portion  of  its  cam  periphery  for  engag- 

ing the  thread  of  said  shaft  to  impart  a  re-  130 
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turn  movement  to  the  reproducer-carrier, 
means  for  turning  said  device  to  bring  suc- 

cessive portions  of  its  cam  periphery  into 

support  ing  engagement  w  it  h  t  he  return  I'eed- 5  shaft  to  lift  the  reproducer  from  the  record 
and  to  bring  the  thread-engaging  portion 
thereof  into  engagemenl  with  the  thread  of 
the  return  feed-shaft,  means  for  holding  said 
device   against    further  turning  movement 

to  during  the  return  movement  of  the  repro- 
ducer-carrier, and  means  for  releasing  said 

device  from  the  holding  means  to  permit  said 
device  to  he  given  a  fu  it  her  turning  move- 

ment  by  the  return  feed-shaft  to  return  the 
15  reproducer  to  operative  position. 

20.  The  combination  with  the  reproducer- 
carrier  of  a  phonograph,  of  a  threaded  return 
feed-shaft,  a  revoluble  lifting  device  mounted 
to  move  with  the  reproducer-carrier  and  to 

20  turn  at  substantially  right  angles  to  the  line 
of  the  return  feed-shaft  and  having  a  part 
for  engaging  the  thread  of  said  shaft  to  im- 

part a  return  movement  to  the  reproducer- 
carrier,  means  for  t  u ruing  said  device  to  bring 
successive   portions   thereof   into  supporting  25 
engagement  with  the  return  feed-shaft  to  lift 
the  reproducer  from  the  record  and  to  bring 
the  thread-engaging  part  of  said  device  into 
engagement  with  the  thread  of   the  return 
feed -shaft,   means   for  holding  said    device  30 
against  further  turning  movement  during  t  he 
return  movement  of  the  reproducer-carrier, 
and  means  for  releasing  said  device  from  the 
holding  means  to  permit  said  device  to  be 
given  a  further  turning  movement  by  the  re-  35 
turn  feed-shaft  to  return  the  reproducer  to 
operative  position. 

Signed  by  me  this  18th  day  of  November, 
1903. 

WM.  W.  ROSEN  FIELD. 

Witnesses: 
Geo.  T.  Pinckney, 
S.  T.  Haviland. 
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UNITED  STATES  PATENT  OFFICE. 
CURTIS  A.   SMITH,   OF  ELGIN,   ILLINOIS. 

SOUND-REPRODUCING   MACHINE. 

Wo.  831,900. Specification  of  Letters  Patent. 

Application  filed  June  5, 1905.    Serial  No,  263,686. 

Patented  Sept.  25,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Curtis  A.  Smith,  a 

citizen  of  the  United  States,  residing  at  El- 
gin, in  the  county  of  Kane  and  State  of  Illi- 

5  nois,  have  invented  certain  new  and  useful 
Improvements  in  Sound  -  Reproducing  Ma- 

chines, of  which  the  following  is  a  specifica- 
tion. 

My  present  invention  relates  to  improve- 
io  ments  in  sound-reproducing  machines,  and 

has  special  reference  to  the  production  of 
means  for  modifying  the  quality  of  the  sound 
issuing  from  the  sound-ducts  to  the  audience. 

Certain  sounds  are  modified  to  a  greater 
IS  extent  than  others  by  modifying  the  volume 

of  sound  issuing  froni  the  instrument,  and  by 
inserting  a  mute  or  stop  in  the  sound-duct 
high  shrill  sounds  and  scratching  noises  can 
be  eliminated  to  a  great  extent.     To  attain 

20  the   advantages   of   this  phenomenon  in   a 
simple  and  practical  manner  my  invention 
consists  of  a  new  and  novel  form  and  arrange- 

ment of  sound-duct,  as  will  presently  appear. 
Figure  1  is  a  rear  elevation  of  a  sound-re- 

25  producing  machine  with  my  invention  as  ap- 
plied thereto.  Fig.  2  is  a  vertical  sectional 

view  of  my  invention.  Fig.  3  is  a  detail  view 
of  a  part  of  my  invention,  showing  the  posi- 

tion of  parts  when  my  invention  is  thrown 
30  out  of  operation.  Fig.  4  is  a  detail  sectional 

view  of  the  extension-piece  with  the  mute  or 
stop  disk  in  position  and  the  exteriorly-lo- 

cated button  for  operating  same. 
In  the  drawings  the  numeral  1  is  a  sound- 

35  reproducing  machine  with  the  casting  2,  to 
which  is  usually  attached  the  amplifying- 
horn  3. 

The  numeral  4  indicates  an  extension  sec- 
tion or  piece,  the  lower  end  or  bottom  5  of 

40  which  is  made  similar  to  the  end  of  the  am- 
plifying-horn,  so  that  it  will  assemble  readily 
with  the  casting  2.  The  upper  end  6  of  the 
extension-piece  4  is  made  similar  to  the  top 
of  the  casting  2,  so  that  the  amplifying-horn 

45  can  be  attached  thereto.  In  the  opposite 
sides  of  the  extension-piece  4  are  provided 
the  apertures  or  openings  7  and  8,  one  above 
the  plane  of  the  other,  as  shown.  To  the 
outer  surface  of  the  extension-piece  4  and 

50  surrounding  the  apertures  7  and  8  are  at- 
tached by  brazing,  soldering,  or  other  ap- 

propriate method  the  small  lengths  of  me- 
tallic tubing  9  and  10.  Over  the  outer  ends 

of  the  short  tubes  9  and  10  I  pass  the  oppo- 
55  site  ends  of  the  tubing  11.  The  tubing  11 

may  be  of  any  appropriate  material — such  as 

rubber,  metal,  fabric,  or  a  combination  of 
these  materials. 

Between  the  planes  of  the  apertures  7  and 
8,  as  specifically  referred  to  in  the  claims,  I  60 
provide  the  mute  or  stop  disk  12,  which  is 
carried  upon  the  axle  13.  The  said  axle  13  is 
at  right  angles  to  the  direction  of  the  tubes  9 
and  10  and  has  its  bearings  in  the  walls  of  the 
extension-piece  4.  One  end  of  the  axle  13  is  65 
provided  with  an  exteriorly-located  button 
15,  by  means  of  which  the  disk  12  may  be 
adjusted  transversely  to  or  longitudinally 
with  the  axis  of  the  extension-piece  4. 
When  it  is  desired  to  use  my  device,  the  70 

disk  12  is  adjusted,  as  shown  in  Fig.  2,  the 
sound  is  then  compelled  to  enter  the  aper- 
ature  7,  traverse  the  tubing  11,  reenter  the 
extension-piece  4  through  the  aperture  8,  and 
from  thence  through  the  amplifying-horn  to  75 
the  audience. 

When  it  is  desired  to  operate  the  instru- 
ment without  my  sound-modifier,  there  is  no 

need  to  detach  it  from  the  instrument.  It  is 
only  necessary  to  adjust  the  disk  12,  as  80 
shown  in  Fig.  3,  when  the  sound  passes  di- 

rectly through  the  extension-piece  4  to  the 
amplifying-horn  and  thence  to  the  audience. 

It  will  be  noticed  that  in  Figs.  2  and  3  I 
show  packing-gaskets  14  both  at  the  top  and  85 
bottom  of  the  extension-piece  4,  as  I  find  it  is 
necessary  to  pack  these  joints  to  prevent  a 
murmur  of  the  reproduced  sound  escaping 
from  these  joints. 

From  the  foregoing  description,  taken  in  90 
connection  with  the  drawings,  it  is  evident 
that  I  provide  a  means  for  modifying  the  re- 

produced sound  which  is  extremely  simple  in 
construction  and  effective  in  operation. 

What  I  claim  as  new,  and  desire  to  secure  95 

by  Letters  Patent,  is — 
1 .  In  a  sound-reproducing  machine,  means 

for  modifying  reproduced  sound  consisting  of 
two  sections  of  sound  conduit  or  conveyer, 
one  of  which  sections  is  adapted  to  modify  100 
the  sound,  and  means  carried  by  the  other  of 
said  sections  for  directing  the  reproduced 
sound  through  the  modifying-section. 

2.  In  combination  with  a  sound-reproduc- 
ing machine,  means  for  modifying  repro-  105 

duced  sound  consisting  of  two  sections  of 
sound  conduit  or  conveyer,  one  of  which  sec- 

tions is  adapted  to  modify  the  sound  and  ad- 
justable means  carried  in  the  other  of  said 

sections  for  directing  the  reproduced  sound  no 
through  the  modifying  section. 

3.  In  combination  with  a  sound-reproduc- 
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ing  machine,  a  cylindrical  sound-conveyer 
wnli  means  for  locating  same  between  the  re- 

producing means  and  delivery  portion  of  said 
machine,  said  cylindrical  sound-conveyer  be- 

ing provided  with  a  length  of  sound-convey- 
ing tubing  adapted  to  modify  the  sound  and 

adjustable  means  for  directing  the  repro- 
duced sound  through  said  sound-modifying 

tubing  when  desired. 
4.  In  combination  with  a  sound-reproduc- 
ing machine,  a  sound-conveying  cylinder  pro- 

vided with  two  lateral  apertures,  one  lo- 
cated above  the  other,  a  length  of  sound-con- 

veying tubing  connecting  said  apertures  and 
adjustable  means  located  in  said  cylinder, 
which  can  be  adjusted  to  direct  the  sound 
through  said  sound-conveying  tubing,  where- 

by the  length  of  the  sound-conduit  can  be 
modified,  thereby  modifying  the  reproduced 
sound. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

CURTIS  A.  SMITH. 
Witnesses : 

Benj.  T.  Roodhouse, 
Byron  W.  Wight. 
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UNITED  STATES  PATENT  OFFICE. 
HENRY  A.  PLACE,  OF  PROVIDENCE,  RHODE  ISLAND,  ASSIGNOR  TO 

J.  NEWCOMB  BLACKMAN,  OF  NEW  YORK,  N.  Y. 

PHONOGRAPH-RECORD  CLEANER. 

Wo.  831,987. Specification  of  Letters  Patent.  Patented  Sept.  25,  1906. 

Application  filed  November  29, 1905.    Serial  No,  289,561. 

To  all  whom,  it  may  concern: 
Be  it  known  that  I,  Henry  A.  Place,  a 

citizen  of  the  United  States,  residing  at 
Providence,  in  the  State  of  Rhode  Island, 

5  have  invented  new  and  useful  Improvements 
in  Attachments  for  Sound-Reproducing  In- 

struments, of  which  the  following  is  a  speci- 
fication. 

This  invention  relates  to  improvements  in 
io  brush  attachments  for  cleaning  phonograph- 

records,  and  has  for  its  object  to  simplify  the 
construction  of  such  brush  attachments,  so 
that  they  may  be  manufactured  easily  and 
economically. 

15  With  this  object  in  view  the  invention  re- 
sides in  a  brush  attachment  for  phonographs 

and  the  like  for  cleaning  the  sound-records 
thereof  possessing  the  features  hereinafter 
described. 

20  That  which  is  regarded  as  new  will  be  set 
forth  in  the  claims. 

In  the  accompanying  drawings,  illustrating 
the  invention,  Figure  1  is  a  vertical  section, 
partly  in  elevation,  showing  a  sound-repro- 

25  ducing  instrument  constructed  in  accordance 
with  the  present  invention.  Fig.  2  is  a 
similar  view  showing  a  modified  means  of 
securing  the  brush  in  position.  Fig.  3  is  a 
detail  plan  view  showing   part  of  the  con- 

30  struction  illustrated  in  Fig.  2.  Fig.  4  is  a 
perspective  view  of  the  brush  shown  in  Figs. 
2  and  3.  Figs.  5  and  6  are  detail  views  of 
the  brush  shown  in  Fig.  1. 

In  said  drawings,  the  reference-numeral  1 
35  indicates  part  of  the  frame  of  the  sound-re- 

producing instrument. 
2  indicates  the  mandrel;  3,  the  record-cyl- 

inder mounted  on  said  mandrel ;  4,  the  mov- 
able recording- arm  which  carries  the  sap- 

40  phire-point  5 ;  6,  the  rod  on  which  the  arm  4 
slides,  and  7  indicates  a  pin  which  extends 
through  the  movable  arm  4  and  is  adapted  to 
be  adjusted  toward  or  from  the  periphery  of 
the  record  -  cylinder  3  by  means   of  an  ad- 

45  justing -screw  8,  which  engages  or  extends 
through  an  arm  9  upon  the  pin  7.  The  pin  7 
is  primarify  intended  to  receive  on  its  lower 
end  a  small  tool  for  cutting  or  removing  an 
old  sound-wave  from  the  cylinder  3,  so  as  to 

50  permit  a  new  record  to  be  placed  upon  said 
cylinder. 

The  parts  thus  far  described  are  old  and 
well  known  in  the  art,  for  which  reason  a  mi- 

nute description  thereof  is  deemed  to  be  un- 
55  necessary  herein. 

In  the  drawings  my  improved  brush  at- 
tachment for  cleaning  the  record  is  shown  in 

two  forms,  the  one  shown  in  Figs.  5  and  6 
being  particularly  adapted  for  connection 
with  the  pin  7,  hereinbefore  referred  to,  and  60 
the  other  (shown  in  Figs.  2,  3,  and  4)  being 
particularly  adapted  for  connection  to  the 
movable  sapphire-point-carrying  arm  4. 

In.  each  form  the  means  for  holding  the 
hair  or  other  brush  element  and  the  means  65 
for  attaching  such  brush  element  in  its  in- 

tended operative  position  in  the  apparatus  are 
constructed  of  a  single  integral  piece  of  ma- 

terial.    Referring  first  more  particularly  to 
Figs.  5  and  6,  this  single  integral  piece  of  ma-  70 
terial  is  fashioned  to  constitute  a  ferrule  com- 

posed of  opposed  parallel  arms  11  lla,  be- 
tween which  the  hair  10  or  equivalent  is  dis- 
posed and  firmly  held.     When  the  hair  or 

equivalent  is  arranged  between  said  arms,  it  75 
is   designed  that  the  arms  will  be   closely 
pressed  together  by  any  suitable  means  of 
compression  and  clasp  the  hair  or  equivalent 
tightly  and  hold  it  firmly.     From  this  ferrule 
the  single  integral  piece  of  material  is  con-  80 
tinned  and  fashioned  or  shaped  to  consti- 

tute the  brush-attaching  clip  in  the  figures 
of   drawings  referred  to,  being  particularly 
adapted  for  connection  with  pin  7.     This  clip 
arm  or  extension  is  numbered  12  and  at  its  85 
free  end  12a  is  flared,  as  shown,  to  facilitate 
the  application  or  connection  thereof  to  the 
pin  7  laterally,  the  arm  12  springing  to  per- 

mit the  pin  to  pass  in  between  the  arm  12 
and  the  ferrule-arm  lla.     Intermediate  the  go 
ends  of  arm  12  a  socket  13,  conforming  to  the 
contour  of  the  pin  7,  is  provided,  and  when 
the  device  is  in  position  the  pin  7  seats  in  this 
socket  and  is  hugged  closely  between  the 
arms  lla  and  12,  so  that  the  device  is  sup-  95 
ported  with  a  sufficient  firmness  to  accom- 

plish the  intended  operation,  thereof.     It  is 
obvious  in  this  particular  arrangement  that 
the  brush  may  be  adjusted  to  and  from  the 
sound-record  by  adjusting  pin  7  through  the  100 
medium  of  the  screw  8. 

Referring  now  to  Figs.  2,  3,  and  4,  and 
more  particularly  to  Fig.  4,  the  attachment 
is  designed  for  connection  with  the  arm  4  and 
is  constructed  of  a  single  integral  piece  of  ma-  105 
terial  fashioned  to  form  arms  llb  and  llc, 
said  arms  together  constituting  a  ferrule  in 
which  is  disposed  the  hair  or  equivalent 
brush  material  10,  being  held  securely  there- 

in by  subjecting  said  arms  to  compression,  no 
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pressing  them  closely  about  the  brush  mate- 
rial 10.  Intermediate  the  ends  of  the  arm 

11°  the  piece  of  material  is  bent  laterally  to 
provide  a  brace  11.  adapted  to  bear  against 

5  the  under  side  of  the  arm  4,  as  shown  in  Fig. 

2,  and  at  the  opposite  ends  of  said  brace  a 
spring-clasp  is  Formed  consisting  of  spring- 
finders  I4a,  adapted  to  clasp  and  embrace  t  he 
arm  4,  as  seen  in  Figs.  2  and  3.     This  device 

xo  may  be  readily  fitted  to  the  arm,  which  in  the 
general  type  of  machines  now  on  the  market 
tapers  from  the  sonnd-box  to  rear  end.  by 
slipping  the  fingers  over  the  arm  at  its  re- 

duced diameter  and  sliding  same  along  the 

15  arm  until  the  spring-fingers  firmly  engage  the 
arm,  when  the  device  will  be  held  firmly  in 
position  to  perform  its  intended  function. 

Having  thus  described  the  invention,  what 
I  claim  is — 

20  1.  A  brush  attachment  for  phonographs 

and  the  like  for  cleaning  the  sound-records 
thereof,  constructed  of  a  single  piece  of  ma- 

terial fashioned  with  opposed  closely-asso- 
ciated arms  between  which  the  brush  mate- 

25  rial  is  confined  and  securely  held,  and  formed 

also  with  a  spring-clasp  adapted  to  engage  a 
permanent  part  of  the  machine. 

2.  A  brush  attachment  for  phonographs 

and  the  like  for  cleaning  the  sound-records 
30  thereof,  constructed  of  a  single  integral  piece 

of  material  fashioned  into  opposed  closely- 
associated  arms  between  which  the  brush 

material  is  confined  and  held,  said  piece  of 
material  being  continued  in  the  form  of  a 

free  spring-arm,  the  free  oiu\  of  which  is  35 
flared  and  provided  intermediate  its  ends 
wit  h  a  socket . 

3.  A  brush  attachment   for  phonographs 

comprising  an  adjusting  screw-rod  connected 
to  the  recording-arm,  and  a  brush  adjustably  40 
connected  with  said  rod. 

4.  A  brush  attachment  for  phonographs 

comprising  an  adjusting  screw -rod  connected 
to  the  recording-arm,  a  stem  adjustably  con- 

nected to  said  rod,  and  a  brush  frictionally  45 
engaging  the  lower  end  of  said  stem. 

.").  A  brush  attachment  for  phonographs comprising  a  threaded  arm  connected  with 
the  recording-arm,  an  arm  projecting  from 
the  rod  and  having  threaded  engagement  50 
therewith,  a  stem  depending  from  said  arm, 
and  a  brush  frictionallv  engaging  the  lower 
end  of  said  stem. 

In  testimony  whereof  I  have  affixed  my 
signature  in  presence  of  two  witnesses. 

HENRY  A.  PLACE. 

Witnesses : 
Madeleine  Michel, 
J.  Newcomb  Blackman. 
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UNITED  STATES  PATENT  OFFICE. 
EDUARD  RUNGE,  OF  BERLIN,  GERMANY,  ASSIGNOR  TO  JEAN  PAUL  HENRI 

DE  LA  CROIX,  OF  BERLIN,  GERMANY. 

REPRODUCER   FOR   TALKING-MACHINES. 

No.  831,995. Specification  of  Letters  Patent.  Patented  Sept.  25,  1906. 

aDplication  filed  November  10, 1904.    Serial  No.  232,224. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Eduard  Runge,  man- 
ufacturer, a  subject  of  the  German  Emperor 

and  a  resident  of  242  Friedrichstrasse,  Ber- 
5  lin,  in  the  Kingdom  of  Prussia,  German  Em- 

pire, have  invented  a  certain  new  and  useful 

Reproducer  for  Talking-Machines,  of  which 
the  following  is  a  specification. 

My  invention  relates  to  a  recorder  and  re- 
io  producer  attachment  for  talking-machines 

of  the  usual  construction. 
One  of  the  objects  of  the  invention  is  the 

provision  of  means  for  automatically  adjust- 
ing the  style-holder. 

15  A  further  obj  ect  of  the  invention  is  the  pro- 
vision of  means  for  the  reception  of  the  style 

in  the  holder  and  for  maintaining  the  same  in 
a  locked  position. 

Other  objects  of  the  invention  are  the  pro- 
20  vision  of  means  simple  in  construction,  dura- 

ble, reliable,  and  inexpensive  in  the  manu- 
facture. 

With  these  and  other  objects  in  view  the 
invention  consists  in  the  construction,  com- 

25  bination,  and  arrangement  of  parts,  as  will 
be  hereinafter  referred  to  and  as  illustrated 

in  the  accompanying,  drawings,  which  dis- 
close the  preferred  embodiment  thereof. 

Similar  reference  characters  indicate  corre- 
30  sponding  parts  throughout  the  several  views. 

In  the  drawings,  Figure  1  is  a  front  view  of 

the  speaking  attachment,  the  cover  being  re- 
moved.    Fig.  2  is  a  section  on  the  line  2  2, 

Fig.    1.     Fig.    3   is   a   longitudinal   section, 
35  drawn  to  an  enlarged  scale,  of  the  style 

guide  or  socket.  Fig.  4  is  a  like  view  of  a 
second  form  of  guide  having  a  conical  inte- 

rior. Fig.  5  is  a  like  view  of  a  third  form  of 

guide   having   an   internally-projecting  top 
40  portion.  Fig.  6  is  a  front  view  of  a  speaking 

attachment  similar  to  that  shown  in  Fig.  1 , 
but  having  a  magnet  provided. 

Referring  more  particularly  to  Figs.  1  and 

2,  the  new  speaking  or  reproducing  attach- 
45  ment  consists  of  the  casing  1,  in  which  the 

diaphragm  2  is  secured,  and  of  the  tubular 
stem  or  extension  3  at  the  back  of  the  casing 

1 .  The  top  of  the  stjde-holder  4  is  connected 
in  the  usual  manner  with  the  diaphragm  2. 

50  The  casing  1,  otherwise  round,  has  an  en- 
largement 5  below,  and  holes  6  are  provided 

to  receive  the  screws  which  hold  the  cover  7. 

The  style-holder  is  made  in  one  piece  and 

consists  of  a  cross,  the  transverse  bar  8  of 
which  is  mounted  on  the  points  9  of  pins  10,  55 
screwed  into  the  casing  1.  Instead  of  this 
arrangement  any  other  suitable  means  of 
mounting  the  bar  8  may  naturally  be  em- 

ployed. The  pins  10,  like  the  bar  8,  are  of 
rigid  non-resilient  material,  so  that  the  style-  60 
holder  4  has  no  other  motion  than  the  oscil- 

lating motion  about  the  axis  of  the  bar  8. 

The  bottom  end  of  the  style-holder  is  in 
the  form  of  a  cylindrical  guide  or  socket  11, 
to  the  ends  of  which  present  the  actual  hold-  05 
ing  or  gripping  members  12  13.  The  latter 
consist,  preferably,  as  shown,  of  round  disks 
provided  with  rhombic  apertures  14  15, 
pierced  in  reverse  directions.  In  Fig.  3  the 
inner  walls  of  the  socket  11  are  parallel  to  70 
each  other,  whereas  in  the  socket  shown  in 

Fig.  4  the  walls  are  conical,  tapering  up- 
ward, so  that  projecting  portions  16  at  the 

top  of  the  socket,  such  as  are  shown  in  the 
improperly-constructed  socket,  Fig.  5,  are  75 
obviated.  The  top  or  rear  end  of  the  style 
or  needle  17  is  thus  prevented  from  butting 
against  the  interior  of  the  socket  and  taking 
up  an  incorrect  position.  The  socket  11  is 
also  provided  with  a  suitable  safety-stop  or  80 
pressing  device.  This  may  consist,  as  shown 
in  Fig.  3,  of  a  spring  18,  projecting  through 
the  wall  of  the  socket  and  bearing  against  the 

needle  17,  so  that  the  latter  when  once  in- 
serted hi  the  socket  cannot  fall  out  before  85 

the  point  19  of  the  needle  is  adjusted  on  the 

disk  of  the  machine.  In  place  of  a  mechan- 
ical stop  device  the  needle  17  or  the  socket  11 

may  be  magnetized  or  be  controlled  by  a 
magnet.  The  latter  arrangement  is  shown  90 

in  Fig.  6,  where  a  magnet  20  acts  on  the  nee- 
dle 17  and  by  attraction  prevents  it  from 

falling  out  of  the  socket  after  being  once  in- 
serted. After  the  cover  7  has  been  screwed 

on,  the  whole  of  the  parts  are  eff  ectuall 3"  closed  95 
in,  even  in  the  case  of  a  style-holder  of  con- 

siderable length.  There  is  thus  no  danger  of 
the  device  being  disturbed  by  an  accidental 
blow  or  the  like,  nor  can  dust  or  dirt  easily 
obtain  entry. 

It  must  be  clearly  understood  that  I  do 
not  desire  to  restrict  myself  to  the  precise 
construction  and  arrangement  of  the  parts 
shown,  as  the  details  of  construction  may  be 
greatly  varied  without  departure  from  the  105 
essential  features  of  the  invention. 

100 
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1  claim  as  new — 
In  a  reproducer  attachment,  a  casing  hav- 

ing mi  elongated  reduced  extension,  a  dia- 
phragm mounted  above  the  latter  and  in 

5  said  casing,  adjustable  pins  at  opposite  sides 
am!  arranged  transversely  in  said  extension, 
a  style-holder  having  a  socketed  terminal,  and 
transverse  bars  intermediate  the  extremities 

thereof,  said  bars  adapted  to  frictionally  en- 
io  gage  said   pins   for  oscillatory   movement    of 

t  he  holder  in  a  direction  at  right  angles  to  its 
axial  line,  a  style  mounted  in  the  socket,  and 
means  lor  retaining  the  style  in  the  socket. 

In  witness  whereof  I  have  hereunto  signed 
my  name,  this  22d  day  of  October,  1904,  in    15 
t  he  presence  of  two  subscribing  witnesses. 

EDUAKI)  RUNGE. 
Witnesses: 

woldemab  haupt, 
Henry  Hasper. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Joseph  H.  Milans,  a 

citizen  of  the  United  States,  residing  at  Wash- 
ington, District  of  Columbia,  have  invented 

5  certain  new  and  useful  Improvements  in 
Sound-Reproducing  Disk  Records,  of  which 
the  following  is  a,  specification,  reference  be- 

ing had  therein  to  the  accompanying  draw- 
in^s-  ... 

io       This  invention  relates  to  improvements  in 
sound-reproducing  disk  records,  and  has  for 
its  primary  object  to  overcome  the  disadvan- 

tages inherent  in  the  hit-and-miss  idea  in- 
volved in  the  manual  application  of  opaque 

15  disks  of  the  character  designated  to  a  center- 
ing-pin or  equivalent  device  carried  by  the 

rotating  platform  or  record-support  now  uni- 
versally employed  in  talking-machine  struc- tures and  the  like. 

20  Abundant  experience  has  emphatically 
demonstrated  that  quite  a  perceptible  and 
irksome  inconvenience  is  encountered  in  the 
use  of  the  opaque  disks  having  but  a  small 
opening  or  aperture  in  its  center  formed  com- 

25  plementary  to  and  designed  to  snugly  fit  the 
centering-pin  before  referred  to,  owing  to  the 
fact  that  said  pin  is  entirely  obscured  by  the 
body  of  the  disk,  and  although  of  course  said 
aperture  occasionally  receives  said  pin  imme- 

30  diately  upon  application  of  the  disk  it  is  more 
frequently  the  case  that  the  base  of  the  disk 
strikes  the  head  of  the  pin  anywhere  approxi- 

mating the  center  of  the  former,  with  the  re- 
sultant necessity  of  shifting  the  disk  back 

35  and  forth  in  various  directions  through  the 
medium  of  the  hands  of  the  operator  until 
the  aperture  more  or  less  by  chance  is  brought 
into  registration  with  the  pin  and  the  disk 
lowered  upon  the  platform  and  centered  by 

40  said  pin  preparatory  to  the  engagement  of 
the  reproducer  therewith.  Aside  from  this 
annoyance,  which  obviously  is  the  most 
striking  objection  to  disks  of  the  type  just 
mentioned,  it  is  also  to  be  observed  that  in 

45  the  course  of  an  evening  or  similar  period  of 
time  when  a  large  number  of  records  are 
played,  and  more  especially  in  sales  depart- 

ments or  places  of  public  amusement  where 
records  are  constantly  exhibited,  quite  a  little 

50  time  in  the  aggregate  is  consumed  and  lost 
owing  to  the  absence  of  provision  enabling 
immediate  application  of  the  disk  to  the  cen- 
tering-pin. 

As  stated,  it  is  with  a  view  to  overcome  all 
55  of  the  foregoing  disadvantages  afforded  by 

disks  of  the  prior  art  that  the  present  inven- 
tion has  been  devised,  and  in  its  generic  sense 

the  improvements  reside  in  the  provision  of 
instrumentalities  facilitating  the  manual  ap- 

plication of  a  normally  free  sound-reproduc-  60 
ing  disk  record,  the  main  body  of  which  is 
opaque,  to  the  centering  device  or  devices  on 
the  rotary  platform  or  disk-support,  it  being 
noted  that  by  the  term  "normally  free"  I  in- 

tend to  differentiate  disks  applied  and  re-  65 
moved  by  the  hands  of  the  operator  in  con- 

tradistinction to  such  disks  as  are  used  in 

magazine-machines  and  the  like  and  shifted 
by  the  mechanism  thereof  from  an  inactive 
to  an  active  position,  or  vice  versa.  70 

More  specifically,  the  invention  compre- 
hends a  disk  having  an  opaque  body  portion 

and  a  centrally-disposed  sight  -  opening  or 
window,  which  may  be  in  the  nature  of  an 
open  space  or  transparent  disk,  or  both,  75 
through  which  the  centering  pin  or  device 
may  be  clearly  seen  by  the  operator  from 
above  the  record,  said  transparent  disk  or 
open  space,  or  both,  as  the  case  maybe,  imme- 

diately surrounding  an  opening  or  openings  80 
formed  to  correspond  with  and  receive  the 
centering  device  or  devices  on  the  record 
support  or  platform,  a  highly  important  ad- 

vantage gained  by  the  formation  of  a  disk 
record  of  this  type,  due  to  the  provisions  en-  85 
abling  relatively  constant  observation  of  the 
centering  device  from  above  the  record,  being 
that  said  devices  may  be  of  non-circular  or  an- 

gular contour  or  separated  and  the  receiving 
portions  of  the  disk  formed  complementary  90 
thereto,  whereby  when  they  are  brought  into 
operative  relation  a  positive  drive  of  the  rec- 

ord may  be  effected  as  compared  with  the 
friction-drive  in  machines  now  on  the  mar- 

ket, thus  permitting  me  to  dispense  with  felt  95 
or  other  frictional  engaging  surfaces  usually 
carried  upon  the  upper  face  of  the  record- 
supporting  frame  or  platform. 

To  perhaps  more  readily  impart  a  clear 
and  full  understanding  of  the  invention,  I  100 
have  illustrated  in  the  accompanying  draw- 

ings, forming  part  hereof,  a  number  of  em- 
bodiments of  the  invention,  and  the  novel 

details  in  the  construction  and  arrangement 
of  the  several  parts  thereof  will  be  apparent  105 
upon  an  inspection  of  said  drawings  in  con- 

nection with  the  detailed  description  herein- 
after contained. 

In  the  drawings,  Figure  1  is  a  perspective 
view,  somewhat  fragmentary,  of  an  ordinary  no 
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graphophone,  showing  the  manner  of  apply- 
ing one  of  my  improved  disks  thereto,  the 

body  of  the  disk  being  opaque  and  the  cen- 
tering portion  thereof  transparent  and  aper- 

5  hired,  the  centerings-pin  on  the  platform 
adapted  to  enter  the  aperture  showing 
through  said  transparent  portion.  Fig.  2  is 
a  face  view  of  the  disk  record  of  Fig.  1. 
Fig.  3  is  a  central  transverse  sectional  view 

io  through  Fig.  2.  Fig.  4  is  a  face  view  of  a 
record  constituting  another  embodiment  of 
the  invention,  and  this  particular  form,  for 
the  purposes  of  the  present  application,  I 

will  style  my  "preferred  "  embodiment  of  the 
15  invention.  Fig.  5  is  a  central  transverse 

sectional  view  through  Fig.  4.  Figs.  6  and  7 
are  views  similar  to  Figs.  4  and  5  of  a  third 
embodiment  of  the  invention.  Figs.  8  and  9 
and  Figs.  10  and  11  are  similar  views  of  still 

20  further  embodiments  of  the  invention,  and 
Figs.  12,  13,  14,  and  15  are  detail  sectional 
views  illustrative  of  different  ways  of  secur- 

ing the  transparent  disks  or  windows  to  the 
opaque  record-disks. 

25  Referring  now  more  particularly  to  the 
drawings,  in  the  several  series  of  views  of 
which  like  reference  characters  designate 
like  features,  and  first  with  reference  to  Figs. 
1,  2,  and  3,  A  designates  the  body  or  box  por- 

30  tion  of  the  graphophone;  B,  the  crank  for 
winding  the  motor  therewithm;  C,  the  rota- 
table  record  support  or  platform  actuated  by 
the  motor;  D,  the  usual  felt  or  other  frictional 
material  secured  to  the  upper  face  of  said 

35  platform  or  support,  and  E  represents  the 
centering-pin  adapted  to  engage  an  aperture 
in  the  record-disk  to  hold  the  same  in  proper 
position  relative  to  and  while  engaged  by  the 
reproducer,  (it  being   unnecessary  to   show 

40  or  further  refer  to  the  latter  herein.)  F  is  a 
sound-reproducing  disk  record  of  the  usual 
character  having  a  main  body  portion  of 
opaque  material,  in  the  upper  surface  of 
which   is   provided    the    customary    record 

45  comprising  a  spiral  groove  possessing  a  sin- 
uous surface  in  accordance  with  the  sounds 

desired  to  be  reproduced  incident  to  the  ro- 
tation of  the  record  and  the  engagement  of 

the    reproducer -diaphragm    vibrating    pin 
50  with  the  groove.  Within  these  disks  there 

is  always  a  centrally-disposed  part  /,  upon 
which  a  trade-name  or  title-bearing  label  is 
usually  affixed.  In  keeping  with  my  inven- 

tion I  utilize  a  part  or  all  of  this  central  por- 
55  tion  for  a  sight-opening  or  window  G,  the 

latter  being  of  transparent  material,  such  as 
flass,  celluloid,  or  the  like.  This  window 
as  an  aperture  g  for  the  reception  of  the  cen- 

tering-pm  E  and  in  this  form  is  secured  to 
60  the  disk  F  through  the  medium  of  cemented 

interntting  flanges  g'  at  the  adjoining  edges 
thereof.  Preferably  the  lower  surface  of  the 
window  is  flush  with  the  bottom  of  the 

record-disk,  so  that  the  same  may  freely 
65  slide  or  shift  over  the  centering-pin  E,  and 

70 

85 
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the  aperture  g  is  rounded  or  flared  down- 

wardly, as  at  g" ,  to  guide  the  centering-pin 
into  its  proper  place.  It  will  be  seen  thai 
the  flange  on  the  periphery  of  the  window 
underlies  the  flange  of  the  record -disk,  so 
thai  iu  t  he  application  of  the  record  to  a  ma- 

chine the  tendency  is  always  to  keep  the  win- 
dow in  place  rather  than  loosen  it.  In  apply- 

ing the  disk  it  is  invariably  the  case  that  the 
central  or  windowed  portion  thereof  will  be  75 
approximately  centralized  relative  to  the 
centering-pin,  and  such  being  the  case  the 
pin  F  will  at  once  be  seen  therethrough  and 
its  actual  position  positively  located,  Fig.  1, 
and  it  is  simply  necessary  for  the  user  to  80 
shift  the  aperture  g  over  the  disk  and  permit 
the  record  to  fall  into  engagement  with  the 

platform  D. 
Referring  now  to  the  embodiment  illus- 

trated in  Figs.  4  and  5,  it  Will  be  seen  that  to 
the  central  portion  of  the  record  and  in  a 
suitable  opening  therewithm  a  spider  FI, 
preferably  of  metal,  is  secured,  said  spicier  in 
turn  carrying  a  transparent  disk  I,  provided 
with  separated  angular  apertures  i,  designed 

to  engage  correspondingly  shaped  and  sepa- 
rated pins  of  a  record  support  or  platform, 

the  lower  ends  of  the  apertures  being 

rounded  or  flared,  as  at  i',  Fig.  5.  By  this 
particular  arrangement  an  enlarged  open  95 
space  J  is  left  around  the  window  I,  through 

which,  as  also  through  the  window',  the  cen- 
tering devices  may  be  seen,  as  is  obvious. 

The  angularity  of  the  pin-receiving  recesses 
affords  a  flat  steady  engagement  between  the  100 
record  and  its  support,  and  this,  together 
with  their  separated  arrangement,  secures  a 
positive  drive  for  the  disk  when  placed  in 
operative  position  upon  a  machine. 

The  form  shown  in  Figs.  6  and  7  is  in  all 
respects  like  that  last  considered,  save  that  a 
single  rounded  aperture  7e  is  formed  in  the 
transparent  disk  or  wdndow  K  in  the  spider. 

In  Figs.  8  and  9  a  form  of  record  is  dis- 
closed in  wdiich  the  transparent  inner  disk  or  no 

window  L  is  of  uniform  thickness  throughout 
and  secured  against  an  overhanging  annular 
shoulder  V  of  the  record  proper.  The  open- 

ing for  the  centering  device  in  this  particular 
instance  (designated  at  I)  is  oblong  and 
rounded  at  its  ends  as  well  as  dowmwardly 
flaring,  which  also  insures  a  positive  drive. 

The  window  M  of  Figs.  10  and  11  is  se- 
cured to  the  record  after  the  same  manner  as 

that  of  the  form  illustrated  in  Figs.  1,  2,  and 

3,  the  difference  between  these  two  embodi- 
ments being  in  the  shape  of  the  receiving- 

aperture  for  the  centering-pin,  which  in  the 
present  instance  is  triangular,  as  seen  at  m, 
and  downwardly  flaring,  as  in  those  previ- 

ously pointed  out. 
The  remaining  figures — i.  e.,  12,  13,  14, 

and  15 — are  added  to  further  disclose  ways 
of  securing  the  windows  to  the  disks.  In  the 
first-named  figure  the  edges  n  of  the  window  130 
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N  are  beveled  in  a  downward  and  outward 

direction  to  engage  a  corresponding  under- 
cut edge  of  the  record.  In  Figs.  13  and  14, 

in  which  the  windows  are  respectively  desig- 
nated O  and  P,  the  record  is  shown  as  molded 

directly  around  said  windows,  the  two  being 
held  together  through  the  medium  of  differ- 

ent types  of  tongue-and-groove  interfittings 
0  p.  In  Fig.  15  the  window  Q  is  of  uniform 
thickness  throughout,  and  the  edge  of  the 
record  bordering  the  central  opening  thereof 
is  molded  around  the  peripheral  portion  of 
said  window  (indicated  at  q.) 

It  is  to  be  remembered  that  in  all  of  the 

embodiments  illustrated  in  the  last  four  fig- 
ures the  transparent  central  portions  are 

suitably  apertured  and  tapered  for  the  guid- 
ance and  reception  of  centering-pins  or  the 

like,  and,  further,  that  the  record  proper  of 
these,  as  also  of  the  other  figures  in  the  case, 
is  opaque. 

From  the  disclosures  made  herein  it  is  ap- 
parent that  the  invention  is  susceptible  of 

still  other  embodiments  than  those  illus- 
trated and  also  that  alterations  and  changes 

in  the  structural  details  set  forth  may  be 
made  without  departing  from  the  spirit  of 
the  invention.  For  example,  the  transpar- 

ent disks  or  windows  and  sight -openings 
have  in  each  instance  herein  been  illustrated 
as  circular,  because  it  is  believed  that  this  is 
probably  the  most  expedient  and  practical 
formation  thereof;  but  it  is  obvious  that  the 
contour  may  be  changed  as  desired. 

Hereinafter  in  the  hereto-appended  claims 

1  will  refer  to  "sight-openings,"  meaning 
thereby  either  the  transparent  window  or 
disk  or  the  unobstructed  space,  through 
either  of  which  the  centering-pin  may  be 

seen;  also,  where  I  refer  to  "centering"  de- 
vice or  pin  it  is  by  no  means  with  the  inten- 
tion that  this  definition  refers  to  the  location 

of  the  device  or  pin,  but  rather  the  function 
thereof — i.  e.,  to  fix  or  hold  the  record  in  a 
prearranged  and  proper  relation  to  the  re- 

producing mechanism. 
Having  thus  described  the  invention,  what 

is  claimed  as  new,  and  desired  to  be  secured 

by  Letters  Patent,  is — 
1.  As  an  article  of  manufacture,  a  sound- 

reproducing  record-disk  having  an  opaque 
body  and  also  having  an  aperture  for  a  cen- 

tering-pin, the  apertured  portion  being  ad- 
joined by  a  sight-opening. 

2.  As  an  article  of  manufacture,  a  sound- 
reproducing  record-disk  having  an  opaque 
body  and  also  having  an  aperture  for  a  cen- 

tering-pin, the  apertured  portion  being  sub- 
stantially surrounded  by  a  sight-opening. 

3.  As  an  article  of  manufacture,  a  sound- 
reproducing  record-disk  having  an  opaque 
body  and  also  having  an  aperture  for  a  cen- 

tering-pin, and  provided  with  a  transparent 
window  adjoining  said  aperture. 

4.  As  an  article  of  manufacture,  a  sound- 

reproducing  record-disk  having  an  opaque 
body  and  also  having  an  aperture  for  a  cen- 

tering-pin, and  provided  with  a  transparent 
window  surrounding  said  aperture. 

5.  As  an  article  of  manufacture,  a  sound-  70 
reproducing  record-disk  having  an  opaque 
body  and  also  having  an  aperture  for  a  cen- 

tering-pin, and  provided  with  a  transparent 
window  adjoining  said  aperture,  said  window 
being  carried  by  the  disk  and  bordered  by  an  75 
open  space  therebetween. 

6.  As  an  article  of  manufacture,  a  sound- 
reproducing  record-disk  having  an  opaque 
body  and  also  having  an  aperture  for  a  cen- 

tering-pin, and  provided  with  a  transparent  80 
window  surrounding  said  aperture,  said  win- 

dow being  carried  by  the  disk  and  surround- 
ed by  an  open  space  therebetween. 
7.  As  an  article  of  manufacture,  a  sound- 

reproducing  record-disk  having  an  opaque  85 
body  and  also  having  an  aperture  for  a  cen- 

tering-pin, the  apertured  portion  being  sur- 
rounded by  an  open  space  through  which  the 

pin  may  be  observed. 
8.  As  an  article  of  manufacture,  a  sound-  90 

reproducing  record-disk  having  an  opaque 
body  and  also  having  an  aperture  for  a  cen- 

tering-pin, the  apertured  portion  having  an 
open  space  through  which  the  pin  may  be 
observed.  95 

9.  As  an  article  of  manufacture,  a  sound- 
reproducing  record-disk,  having  an  opaque 
body,  and  provisions  for  engagement  with  a 

centering  device,  in  combination  with  fur- 
ther provision  whereby  said  device  may  be 

observed  through  the  disk. 

10.  As  an  article  of  manufacture,  a  sound- 
reproducing  record-disk  having  an  opaque 
body,  and  a  portion  adapted  to  cooperate 
with  a  centering  device,  said  cooperating  por-  105 
tion  being  adjoined  by  a  sight-opening. 

11.  As  an  article  of  manufacture,  a  sound- 
reproducing  record-disk  having  an  opaque 
body,  and  a  portion  adapted  to  cooperate 
with  a  centering  device,  said  cooperating  no 
portion  being  substantially  surrounded  by  a 
sight-opening. 

12.  As  an  article  of  manufacture,  a  sound- 
reproducing  record-disk  having  an  opaque 
body  and  a  separate  transparent  portion  car-  115 
ried  thereby  formed  to  cooperate  with  a  cen- 

tering device. 
13.  As  an  article  of  manufacture,  a  sound- 

reproducing  record  -  disk  comprising  an 
opaque  body  having  a  part  of  its  interior  cut  120 
away,  and  a  separate  transparent  portion  in- 

serted therein  and  carried  thereby  formed  to 
cooperate  with  a  centering  device. 

14.  As  an  article  of  manufacture,  a  sound- 
reproducing  record  -  disk  comprising  an  125 
opaque  body  having  a  part  of  its  interior  cut 
away,  and  a  separate  transparent  portion  in- 

serted therein  and  carried  thereby  formed  to 
cooperate  with  a  centering  device,  said 
opaque  body  having  an  edge  overlapping  a  130 

100 
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complementary  edge  carried  by  the  opaque 
hotly  to  secure  the  parts  in  place. 

15.  As  mi  article  of  manufacture,  a  sound- 
reproducing  record-disk  comprising  an 
opaque  body  baying  a  part  of  its  interior  cut 
away,  a  separate  transparent  portion  insert- 

ed therein  and  carried  thereby  formed  to  co- 
operate with  a  centering  device,  said  opaque 

body  having  an  edge  overlapping  a  comple- 
mentary edge  carried  by  the  opaque  body  to 

secure  the  parts  in  place,  and  the  latter  edge 
being  uppermost  to  oppose  the  tendency  of 
the  insert  to  loosen  and  separate  during  the 
application  of  the  disk  to  its  support. 

16.  As  an  article  of  manufacture,  a  sound- 
reproducing  record-disk  having  its  interior  of 
open-work  formation. 

17.  As  an  article  of  manufacture,  a  sound- 
reproducing  record-disk  having  its  interior 
of    open-work   formation,    said    open-work 

formation  having  a  part  for  engagement  with 
a  centering  device. 

18.  As  an  article  of  manufacture,  a  sound- 
reproducing  record-disk  having  its  interior 
of  open-work  formation,  said  open-work 
formation  having  an  apertured  disk  part  for 
engagement  with  a  centering  device. 

19.  As  an  article  of  manufacture,  a  sound- 
reproducing  disk  record  having  a  main  body 
portion,  a  transparent  portion  apertured  for 
engagement  with  a  centering  device,  and  a 
spider  intermediate  of  and  engaging  said 
main  body  portion  and  the  transparent  por- 

tion to  hold  them  in  operative  relation. 
In  testimony  whereof  I  affix  my  signature 

in  presence  of  two  witnesses. 
JOSEPH  H.  MILANS. 

Witnesses : 
J.  Percy  Campbell, 
K.  E.  Montague. 

25 
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To  nil  irlbom,  it  may  concern: 
Be  it  known  that  I,  Frans  E.  Forsell,  a 

citizen  of  the  United  States,  residing  at  379 
Weybosset  street,  Providence,  in  the  county 

5  of  Providence  and  State  of  Rhode  Island, 
have  invented  certain  new  and  useful  Im- 

provements in  Phonograph-Record  Cleaners, 
of  which  the  following  is  a  specification,  ref- 

erence being  had  therein  to  the  accompany- 
10  ing  drawings. 

This  invention  relates  to  an  attachment 

for  cleaning  the  record-roll  on  a  phonograph, 
and  has  for  its  object  to  provide  a  brush  or 
other  suitable  device  to  be  preferably  sus- 

15  pended  from  the  traveling  arm  that  carries 
the  reproducing-point. 

It  is  found  in  practice  that  when  a  record- 
roll  collects  dust  said  dust  is  apt  to  lodge  in 
the  little  recording-grooves  on  the  face  of  the 
roll,  and  if  it  is  not  thoroughly  removed  be- 

fore the  record  is  used  this  dust  and  grit 
comes  in  contact  with  the  sharp  point  or  edge 
of  the  reproducing-needle  and  wears  the 
same  off  and  quickly  destroys  it.  To  obvi- 

ate this  difficulty,  I  have  provided  a  little 
brush  which  may  be  made  of  hair,  felt,  or 
other  soft  or  suitable  flexible  material  and 

suspend  the  same  from  the  reproducer-arm. 
This  brush  is  arranged  to  come  in  direct  con- 
s'3 tact  with  the  revolving  roll,  completely  re- 

moving all  of  the  dust  and  grit  from  the 
grooves  before  they  come  in  contact  with  the 
point  of  the  said  reproducing-needle,  thus 
enabling  said  needle  to  transmit  a  sharper 

35  and  clearer  reproduction,  and  at  the  same 
time  the  life  and  efficiency  of  the  said  repro- 
ducing-points  are  greatly  increased. 

The  invention  is  fully  set  forth  in  this  speci- 
fication and  more  particularly  pointed  out  in 

4°  the  appended  claims. 
In  the  accompanying  drawings,  Figure  1  is 

a  perspective  view  showing  a  portion  of  the 
recording-roll,  the  reproducing- arm,  and  the 
cleaning-brush  in  position  on  said  arm.  Fig. 
2  is  an  enlarged  perspective  view  of  the  brush 
detached.  Fig.  3  is  the  said  brush  in  eleva- 

tion. Fig.  4  is  the  shape  of  one  of  the  pieces 
of  the  brush-frame  as  it  is  struck  from  the 
sheet  stock.  Fig.  5  represents  the  piece 
shown  in  Fig.  4  bent  in  position  to  receive  the 
bristles  or  felt  from  which  the  brush  may  be 
made.  Fig.  6  shows  the  shape  of  the  blank 
of  the  second  member  of  the  brush-frame. 
Fig.  7  shows  said  second  blank  with  the  lip 

bent  down  and  the  hook  and  eye  bent  up  in  55 
position.     Fig.  8  shows  a  detail  of  the  little 
flexible  coil-spring  by  which  said  brush  is  at- tached to  the  arm. 

Referring  to  the  drawings,  at  1  is  the  rec- 
ord-roll, mounted  in  the  usual  way  onthecyl-  60 

inder  2,  and  is  caused  to  rotate  by  a  spring, 
motor,  or  other  suitable  means.  (Not 
shown.)  At  3  is  the  usual  arm  that  carries 

the  reproducing-point  4,  which  point  engages 
the  cylinder  in  the  usual  way  to  reproduce  65 
the  sound  therefrom.  This  arm  3  traverses 

the  face  of  the  said  cylinder  and  moves  at  a 
speed  in  proportion  to  the  rotation  of  the 
same  and  is  propelled  by  the  usual  means  for 
moving  said  arm.     (Not  shown.)  70 

At  5  is  the  brush,  shown  in  Fig.  1  as  being 
located  on  the  under  side  of  the  arm  3  and 

attached  thereto  by  a  flexible  connection  6. 

This  brush  may  be  constructed  in  any  con- 
venient manner  and  of  any  suitable  material,  75 

such  as  soft  hair,  felt,  or  other  soft  or  flexible 
material. 

The  ferrule  for  holding  the  hair  or  brush 
portion  together  in  a  bunch  may  be  made  in 
many  ways;  but  I  prefer  to  construct  the  80 
same  by  cutting  a  blank  from  sheet  stock, 
with  ears  7  7,  as  shown  in  Fig.  4,  and  then 
bend  these  ears  down  and  around,  as  shown 
in  Fig.  5.  A  second  blank  is  then  struck 
from  sheet  stock,  having  a  projection  8  on  85 
one  side  thereof  terminating  in  a  hook  and  a 

second  projection  9  on  the  opposite  side  pro- 
vided with  an  eye,  as  shown  in  Fig.  6.  The 

lip  10  of  this  member  is  then  turned  down 
and  the  projecting  members  8  and  9  turned  90 
up  into  the  position  shown  in  Fig.  7.  The 
lip  10  is  then  placed  between  the  ears  7  7,  and 
the  ferrule  or  band  to  receive  and  retain  the 

brush  material  is  completed.  It  then  re- 
mains to  place  one  end  of  this  brush  material  95 

into  this  ferrule  and  set  the  same  firmly  to- 
gether in  a  press  or  by  other  means  to  bind 

the  material,  and  the  brush  is  completed. 
The  ends  11  and  12  of  the  members  form  a 

saddle  to  engage  the  under  side  of  the  arm  3  100 

and  present  a  good  broad  bearing-surface  to 
support  the  brush  thereon,  while  the  projec- 

tions 8  and  9  embrace  arm  3  to  prevent  lat- 
eral movement  of  the  brush.  In  attaching 

this  device  to  the  said  arm  any  means  may  J05 
be  used;  but  I  preferably  employ  the  use  of  a 
fine  flexible  coil-spring  6,  one  end  of  which  is 
fastened  to  the  eye  on  projection  9,  the  oppo- 



2 832,249 

io 

site  end  of  said  spring  having  a  hook  or  eye 
that  may  be  carried  over  1 1 1 « »  said  arm  and 

hooked  into  the  hook  on  projection  8.     It'  it 
is  not  convenient  to  use  a  spring  for  this  pur- 

5  pose,  a  rubber  hand  or  other  flexible  means 
may  he  used. 

This  brush  may  also  he  attached  to  phono- 
graphs using  the  disk-records  to  clean  the 

same  in  somewhat  the  same  manner  as  it  is 

applied  to  the  cylinder-machines. 
This  practical  device  is  very  inexpensive. 

It  may  he  readily  attached  to  any  phono- 
graph and  is  very  efficient  in  cleaning  the 

record,  and  thus  prolongs  the  life  of  the  point 
15  of  the  reproducing-needle  and  increases  the 

efficiency  of  the  same. 
Having  thus  described  my  invention,  what 

1  claim  as  new,  and  desire  to  secure  by  Let- 
ters Patent,  is — 

20  1.  A  device  of  the  character  described  com- 

prising a  clip  or  ferrule  having  a  brush  se- 
cured therein  and  provided  with  an  angular 

extension  formed  in  one  piece  with  one  wall 

of  said  clip  or  ferrule  and  forming  a  saddle- 
25  piece,  said  saddle-piece  being  provided  with 

oppositelv-disposed  projections  adapted  to 
embrace  a  support. 

2.  A  device  of  the  character  described  com- 

prising a  clip  or  ferrule  having  a  brush  se- 
30  cured  therein  and  provided  with  an  angular 

extension  formed  in  one  piece  with  one  wall 

of  said  clip  or  ferrule  and  forming  a  saddle- 
piece,  said  saddle-piece  being  provided  with 
oppositel}T-disposed    laterally-arranged    up- 

35  turned  projections  adapted  to  embrace  a  sup- 

port. 3 .  A  device  of  the  character  described  com- 

prising a  clip  or  ferrule  having  a  brush  se- 
cured therein  and  provided  with  a  plate  hav- 

40  ing  opposite  laterally-arranged  upturned  pro- 
jections adapted  to  embrace  a  support. 

4.  The  combination  with  a  movable  mem- 

ber of  a  sound-reproducing  instrument  of  a 
clip  or  ferrule  having  a  brush  secured  therein 
and  provided  with  oppositely-disposed  pro-  45 
jections  for  embracing  said  movable  mem- ber. 

.").  The  combination  with  a  movable  mem- 
ber of  a  sound-reproducing  instrument,  of  a 

brush  provided  with  a  saddle,  and  a  resilient  50 
member  adapted  to  hold  said  saddle  against 
the  under  side  of  said  movable  member. 

6.  The  combination  with  a  movable  mem- 
ber of  a  sound-reproducing  instrument,  of  a 

clip  formed  of  two  members  each  having  ex-  55 
tensions  forming  a  saddle,  a  brush  secured  in 
said  clip,  and  means  for  securing  said  clip  to 
said  movable  member. 

7.  The  combination  with  a  movable  mem- 
ber of  a  sound-reproducing  instrument,  of  a  60 

l  clip  formed  of  two  members  each  having  ex- 
tensions forming  a  saddle,  a  brush  secured  to 

said  clip,  and  a  resilient  member  for  securing 
said  clip  to  said  movable  member. 

8.  In  a  cleaning  device  for  phonograph-  65 
records,  the  combination  of  a  phonograph- 
record  roll,  a  reproducing-point,  a  traversing 
arm  for  carrying  said  point,  a  brush  located 
in  the  path  of  said  point  to  engage  said  roll 
and  clean  the  same,  said  brush  being  located  70 
on  the  under  side  of  said  arm,  a  saddle  on 
said  brush  for  supporting  it  against  said  arm, 
a  hook  and  an  eye  on  said  saddle,  a  flexible 
connector  passed  over  said  arm  and  engaging 
said  hook  and  eye  for  holding  said  biush  in  75 
position  on  said  arm. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

FRANS  E.  FOHSELL. 
Witnesses: 

Howard  E.  Barlow. 
E.  I.  Ogden. 
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To  (ill  whom  it  may  concern: 

Be  it  known  that  I,  Ernst  Sollors,  mer- 
chant, a  subject  of  the  King  of  Prussia,  Ger- 

man Emperor,  residing  at  Hohenzollernring 
5  67,  Cologne,  Germany,  have  invented  certain 
new  and  useful  Improvements  in  Phono- 

graphs, of  which  the  following  is  a  full,  clear, 
and  exact  description. 

The  present  invention  relates  to  an  adjust- 
ing device  for  phonographs. 

In  phonographs,  especially  such  as  are  em- 
ployed for  purposes  of  dictation,  a  great 

drawback  is  found  to  be  in  that  when  the 

phonograph  is  started  or  stopped  the  ma- 
15  chine  is  not  immediately  connected  or  dis- 

connected. The  phonograph  will,  moreover, 
invariably  at  the  moment  of  the  disconnect- 

ing make  a  little  further  forward  motion,  and 
in  like  manner  when  it  is  started  again  there 
will  be  necessary  a  certain  movement  of  the 
phonograph  before  it  again  possesses  the 
speed  at  which  the  sounds  through  the  trum- 

pet are  clearly  audible.  Obviously  this  is  a 

very  disagreeable  occurrence  in  the  reproduc- 
25  tion  of  dictated  matter,  because  by  stopping 

and  starting  some  words  are  invariably  lost. 
By  means  of  the  stopping  and  starting  device 
forming  the  subject  of  this  application  this 
drawback   is    overcome,    inasmuch    as    the 

30  phonograph  when  the  machine  is  stopped  au- 
tomatically moves  a  little  backward,  so  that 

when  it  is  started  again  the  sounds  which 
would  otherwise  be  lost  become  audible,  and 
under  certain  circumstances   also   the  last 

35  words  previously  heard  are  repeated. 
In  accordance  with  the  present  invention  I 

employ  a  controlling  device  which  when  the 
driving-motor  is  stopped  either  starts  a  sec- 

ond motor  working  in  the  opposite  direction 
I  40  of  the  driving-motor  and  also  engaging  with 

the  phonograph  or  reverses  the  driving-mo- 
tor itself  and  when  the  controlling  device 

runs  out  the  second  motor  or  the  reversed 

driving-motor  is  put  out  of  gear  by  the  con- 
45  trolling  device.  As  a  controlling  device  any 

mechanism  may  serve  which  will  automatic- 
ally stop  after  a  certain  time  and  which  isl 

adapted  to  reverse  the  driving-motor  or  to 
drive  the  second  motor. 

50  The  device  is  preferably  so  arranged  that 
the  controlling-lever  of  the  driving-motor  of 
the  phonograph  at  the  moment  of  stoppage 
releases  a  catch  acting  upon  the  controlling 

device,  whereupon  this  latter  starts  the  sec- 
55  ond  motor  or  reverses  the  original  driving- 

motor.     Moreover,  the  stopping  of  the  con- 

60 

70 

75 

trolling  device  is  effected  either  by  the  auto- 
matic engagement  of  the  catch  or  by  the  run- 

ning down  of  the  controlling  device"  itself . As  already  stated,  any  suitable  lnechanism 
maybe  employed  as  a  controlling  device,  and 
as  the  simplest  thereof  may  be  mentioned  a 
clockwork  mechanism  which  puts  the  second 
motor  in  operation  during  the  working  period 
or  reverses  the  driving-motor  or  drives  itself  65 
directly  by  mechanical  means.  The  clock- 

work must  be  arranged  automatically  to  put 
itself  out  of  gear  after  a  given  time  and  to 
stop  the  second  motor  or  the  reversed  motor. 

Reference  is  had  to  the  accompanying 
drawings,  in  which  a  suitable  device  of  this 
kind  is  illustrated,  by  way  of  example,  in  Fig- 

ure 1  in  front  elevation,  and  in  Figs.  2  and  3 
in  side  elevation. 

It  is  assumed  in  the  embodiment  illus- 
trated in  the  drawings  that  the  phonograph 

possesses  two  electric  motors  A  and  B,  revolv- 
ing in  opposite  directions.  These  two  elec- 
tric motors  A  and  B  are  connected  in  such  a 

manner  with  a  part  bearing  the  phonogram  80 
(not  shown  in  the  drawings)  that  the  phono- 

gram is  turned  by  motor  A  in  one  direction 
and  by  motor  B  in  the  opposite  direction. 
Obviously  instead  of  electric  driving  mechan- 

ical driving  may  be  employed,  whereby  the  85 
driving  mechanism  must  be  so  arranged  that 
it  will  operate  backward  or  forward. 
Upon  the  housing  is  supported  a  lever  c, 

revoluble  about  the  point  b.  If  this  lever  be 
moved  out  of  the  position  shown  in  the  draw-  90 
ings,  whereby  the  driving-motor  A  is  cut  out, 
the  catch  d,  attached  thereto,  comes  in  con- 

tact with  the  projection/'  of  the  lever/  and 
causes  this  to  revolve  upon  the  pivot  h,  so 

that  the  arm/2  is  raised.  In  the  depressed  95 
position  the  end  of  the  arm/2  rests  against  the 
projection  i  on  a  disk  Jc.  The  latter  is  placed 
upon  the  shaft  m,  which  is  driven  by  means 

of  a  spring-drum  0  by  means  of  a  train  of 
wheels  p.  Upon  the  shaft  m  is  further  placed 

a  disk  q,  which-is  provided  with  an  insulation- 
plate  r,  on  which  a  contact-spring  s  presses  in 
the  position  shown  in  the  drawings.  Be- 

tween the  disk  q  and  a  disk  t,  upon  which  an- 
other contact-spring  u  presses,  is  a  conduct- 

ing connection.  (Not  illustrated  in  the drawings.) 

As  long  as  the  lever  a  occupies  the  position 
illustrated  in  Fig.  1  the  spring  s  remains  in 
contact  with  the  insulated  plate  r.  If  the 
driving-motor  A  is  cut  out  by  means  of  the 
lever  c,  the  arm/2  is  raised  by  the  striking 

100 
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of  the  catch  (I  against  the  projection  f  of 

the  lever  /,  and  the  arm/-  releases  the  disk 
/,-,  which  revolves  under  the  influence  of 
the  train  of  gearing,  and  thereby  turns  the 

5  disk  (j,  whereupon  this  disk  conies  into  con- 
tact with  the  spring  g,  and  the  circuit  for  the 

second  motor  B,  working  in  the  opposite  di- 
rection of  the  motor  A,  is  closed.  After  the 

catch  (I  has  passed  the  projection/"'  the  load- 
10  ed  end,/"-  of  the  lever /rests  again  upon  the 

periphery  of  the  disk  /•,  and  as  soon  as  this 
disk  has  made  a  full  revolution  the  projection 

i  comes  into  abutment  with  the  end  )"',  and 
the  clockwork  is  stopped.     At  the  same  time 

15  the  current  for  the  motor  B  is  interrupted  by 

reason  of  the  spring  s  coming  into  engage- 
ment with  the  insulated  plate  r,  and  the  mo- 

tor B  is  stopped.  The  phonogram  of  the 
phonograph  has  consequently  been  turned 

20  backward  during  the  time  of  the  revolution 
of  the  disk  k.  When  the  machine  is  again 
started,  the  sounds  which  would  otherwise 
have  been  lost  become  clearly  audible,  and  by 
suitable  arrangement  of  the  wheels  of  the 

25  clockwork  also  the  last-spoken  sounds  are  re- 

peated. 
Having  thus  described  my  invention,  what 

I  claim  as  new  is — 
1.    In  reversing    mechanism    for    phono- 

graphs, the  combination  with  the  driving-  30 
motor,  and  the  lever  controlling  said  motor, 
of  means  controlling  the  reversing  movement 

of  the  phonograph,  and  means  for  locking 
said  controlling  means,  said  docking  means 

being  operated  by  the  controlling-lever  to  re-  35 
lease  said  controlling  means. 

2.  In  reversing  mechanism  for  phono- 
graphs, the  combination  with  the  driving- 

motor,  and  the  lever  controlling  said  motor, 
of  means  controlling  the  reversing  movement  40 

of  the  phonograph,  and  a  catch  normally  en- 
gaging said  means  and  adapted  to  be  released 

by  the  controlling-lever. 
3.  In    reversing    mechanism    for    phono- 

graphs, the  combination  with  the  driving-  45 
motor,  and  the  lever  controlling  said  motor, 
of  a  second  motor  for  effecting  the  reversing 
movement  of  the  phonograph,  and  means 
controlling  said  second  motor,  and  adapted 

to  have  its  operation  effected  by  the  control-  50 
ling-lever  of  the  driving-motor. 

The  foregoing  specification  signed  at  Co- 
logne, Germany,  this  13th  day  of  July,  1904. 

ERNST  SOLLORS. 

In  presence  of — William  Kneppers, 
Joh.  Schulz. 
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To  all  whom  it  may  concern.: 
Be  it  known  that  I,  Wilbtirn  N.  Denni- 

son,  a  citizen  of  the  United  States,  and  a  resi- 
dent of  Camden,  State  of  New  Jersey,  have 

5  invented  certain  new  and  useful  Improve- 
ments in  Amplifying-Horns  for  Talking-Ma- 

chines, of  which  the  following  is  a  full,  clear, 
and  complete  disclosure. 
My  invention  relates  to  amplifying-horns 

io  for  talking-machines,  and  more  especially  to 
means  for  detachably  mounting  the  horn 
upon  the  machine  and  for  connectmg  sections 
of  the  horn  in  a  readily-detachable  manner, 
as  will  be  hereinafter  described  and  claimed. 

1 5  In  the  accompanying  drawings,  which  illus- 
trate one  embodiment  of  my  invention,  Fig- 

ure 1  is  a  side  elevation  of  the  essential  parts 
of  a  talking-machine  having  my  improved 
amplifying-horn  in  use  in  connection  there- 

20  with,  and  Fig.  2  a  bottom  plan  view  of  the 
amplifying-horn  detached  from  the  machine. 

In  the  drawings,  the  reference-numeral  1 
indicates  the  motor-casing;  2,  the  turn-table 
and  record  thereon;  3,  the  sound-box;  4,  the 

25  tapering  hollow  pivoted  sound  -  box  -  sup- 
porting-tube; 5,  the  supporting-bracket  for 

said  arm  and  the  amplifying-horn;  6,  a  yoke 
for  holding  the  amplifying-horn  in  position, 
and  7  a  thumb-screw  for  securing  the  yoke  6 
to  the  bracket  5. 

The  above-described  parts  are  not  of  my 
present  invention,  which  relates  to  the  am- 

plifying-horn 11  and  the  tubular  member  or 
sound-conveyer  section  8  thereof,  being  the 
means  by  which  the  horn  is  supported  upon 
the  machine,  which  in  the  embodiment 
shown  consists  of  a  curved  or  elbow  portion 
having  means  for  engaging  a  support — for 
instance,  a  flange  9,  by  which  it  is  held  upon 

40  bracket  5  by  yoke  6.  The  section  8  flares 

outwardly,  and  its'  outer  end  receives  the 
smaU  conical  or  tapering  end  of  the  detach- 

able and  separable  body-section  11  of  the 
horn,  this  small  end  fitting  therein.     The  sec- 

45  tion  8,  it  might  be  said,  forms  a  part  of  the 
horn  as  well  as  of  the  machine,  for  while  it 
forms  the  small  end  portion  or  section  of  the 

horn  as  a  whole,  yet  it  is  secured  to  a  station- 
ary part  of  the  machine  and  is,  in  fact,  the 

50  means  for  supporting  the  body  of  the  horn 
upon  the  machine.  In  fact,  however,  the 
horn  consists  of  these  two  telescopic  separa- 

ble tapering  sections  8  and  11,  the  larger 
end  of  the  former  receiving-  within  it  the 

!  small  end  of  the  latter,  and  as  a  further  part  55 
of  my  invention  I  provide  connecting  means 
for  these  sections  comprising  interengaging 
or  interlocking  parts  carried  thereby.  These 
means  are  upon  the  large  end  of  section  8  and 
the  small  end  of  section  1 1 ,  and  as  a  preferred,  60 
convenient,  and  efficient  construction  I  em- 

ploy an  inclined  slot  10,  preferably  in  section 
8,  and  the  lug  or  pin  12  in  section  11. 

In  assembling  the  sections  of  the  horn  the 
small  end  of  the  section  11  is  inserted  within  65 
the  large  end  of  the  section  8,  the  relative 
diameters  of  the  parts  being  such  that  the 
stud  will  enter  the  outer  end  of  the  slot  10. 
If  the  parts  are  then  turned  relatively  axially , 
the  pin  or  lug  12  is  forced  along  the  slot  until  70 
prevented  moving  farther  by  the  exterior  of 
the  section  1 1  engaging  firmly  with  the  inte- 

rior of  the  section  8,  it  being  noted  that  by 
reason  of  the  pin-and-slot  construction  the 
two  sections  are  drawn  together  longitudi-  75 
nally .     The  parts  are  then  held  firmly  in  posi- 

tion and  can  only  be  disengaged  by  reversing 
the  operation  above  described. 

The  interior  diameter  of  the  section  8,  at 
the  end  of  the  slot  adjacent  its  large  end,  can  80 
of  course  be  sufficient  to  permit  the  pin  to 
enter  this  end  of  the  slot  when  the  parts  are 
brought   together;   but   if   the   material   of 
which  the  section  1 1  is  made  is  compressible, 
as  it  sometimes  is,  owing  to  the  thin  sheet  85 
material  composing  it,  the  small  end  of  the 
section  11  can  be  slightly  compressed,  so  as 
to  snap  the  pin  into  the  upper  end  of  the  slot. 
The  section  11  may  also  be  slightly  com- 

pressed when  the  pin  is  being  removed  from  90 
the  slot. 

Owing  to  the  tapering  features  of  the  two 
sections  of  the  horn,  a  joint  is  required  which 
will  not  only  allow  the  parts  to  be  easily  as- 

sembled and  separated,  but  which  will  at  the  95 
same  time  be  strong  and  durable,  and  such 
joint  is  provided  by  my  invention  in  a  simple 
and  efficient  manner,  and  although  I  have 
shown  and  described  specifically  a  pin  on  the 
small  end  of  the  section  11  and  an  inclined  100 
slot  at  the  large  end  of  the  section  8,  yet,  ex- 

cept in  the  claims  for  this  specific  construc- 
tion, my  invention  is  not  limited  thereto,  but 

What  I  claim  as  new,  and  desire  to  secure 
by  Letters  Patent  of  the  United  States,  is —  105 

1.  A  sound-conveyer  support,  a  tapering 
sound-conveyer   section   mounted   thereon, 

1  and  an  amplifying-horn  section  detachably 
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mounted  upon  said  conveyer-section,  and  re- 
movable therefrom  while  the  latter  is  mount- 

ed upon  its  support. 

_'.  An  amplirying-horn  consisting  of  a  taper- 
5  ing  sound-conveyer  section  having  means  for 

engaging  a  support,  and  an  amplify  ing-horn 
sect  ion  detachably  mounted  upon  said  taper- 

ing conveyer-section,  and  removable  there- 
from while  the  latter  is  mounted  upon  its 

10  support. 

3.  An  amplifying-horn  consisting  of  a 
sound-conveyer  section  having  means  for  en- 

gaging a  normally  stationary  support,  an  am- 
plifying-horn  section   detachably   mounted 

15  upon  said  conveyer-section,  the  ends  of  said 
conveyer  and  horn  sections  telescoping,  and 
interlocking  means  carried  by  said  sections 

and  adapted  to  hold  them  in  telescoped  re- 
lation, the  said  horn-section  be  ing  remov- 

20  a.ble  from  said  conveyer-section  while  the  lat- 
ter is  mounted  upon  its  support. 

4.  An  amplifying  -  horn  consisting  of  a 
sound-conveyer  section  having  means  for  en- 

gaging a  normally  stationary  support,  an  am- 
25  plifying  -  horn  section  detachably  mounted 

upon  said  conveyer-section,  the  ends  of  said 
conveyer  and  horn  sections  telescoping,  and 
interlocking  means  carried  by  said  section 
and  adapted  to  draw  them  together  longitu- 

30  dinally  and  hold  them  in  telescoped  relation. 
5.  An  amplifying-horn  consisting  of  sepa- 

rable, tapering  telescopic  sections,  one  of  said 
sections  having  means  for  engaging  a  sup- 

port, the  small  end  of  one  section  fitting  with- 
35  in  the  large  end  of  the  other  section,  a  pin  or 

lug  carried  by  one  of  said  sections  and  adapt- 
ed to  engage  a  slot  in  the  other  of  said  sec- 

tions for  holding  the  said  parts  in  telescoped 
relation. 

40  6.  In  an  amplifying-horn,  separable,  ta- 
pering, telescopic  sections,  the  large  end  of  one 

section  being  provided  with  a  slot,  and  the 
small  end  of  the  other  section  fitting  within 
the  said  large  end  and  being  provided  with  a 

45  pin  or  lug  to  engage  said  slot  to  hold  the  part 
in  telescoped  relation. 

7.  In  an  amplifying-horn,  separable,  ta- 
pering, telescopic  sections,  the  small  end  of 

one  section  fitting  within  the  large  end  of  the 
50  other  section,  a  pin  or  lug  carried  by  one  of 

said  sections  and  adapted  to  engage  an  in- 
clined slot  in  the  other  of  said  sections  for 

holding  the  said  parts  in  telescoped  relation. 
8.  An  amplifying-horn  comprising  a  large 

55  straight  section  and  a  small  elbow-section, 
said  elbow-section  having  means  for  engaging 
a  support,  the  small  end  of  the  large  section 
fitting  within  the  large  end  of  the  elbow-sec- 

tion and  interlocking  means  carried  by  said 
60  sections  and  adapted  to  hold  them  in  tele- 

scoped relation. 
9.  The  combination  with  a  talking -ma- 

chine, of  a  tubular  section  mounted  thereon 
and  having  an  outwardly-flaring  free  end,  and 
a  separable  amplifying-horn  section,  having 

its  small  tapering  end  detachably  fitting  with- 
in the  daring  end  of  said  tubular  section,  said 

tubular  section  forming  the  means  for  sup- 
porting said  born-section  upon' the  machine. 

10.  The  combination  with  a  talking- ma-  70 
chine,  of  a  tubular  elbow-section  mounted 
thereon  and  having  an  outwardly-flaring  free 
end,  and  a  separable  amplifying-horn  section, 
having  its  small  tapering  end  detachably  fit- 

ting within  the  flaring  end  of  the  elbow-sec-  75 
tion,  said  tubular  section  forming  the  means 
for  supporting  said  horn  -  section  upon  the 
machine. 

11.  The  combination  with  a  talking -ma- 
chine, of  a  tubular  section  mounted  thereon  80 

and  having  an  outwardly-flaring  free  end,  a 
separable  amplifying-horn  section  having  its 
small  tapering  end  detachably  fitting  within 
the  flaring  end  of  said  tubular  section,  and 
interengaging  means  between  said  sections  85 
for  holding  said  parts  together,  said  tubular 
section  forming  the  means  for  supporting  the 
said  horn-section  upon  the  machine. 

12.  In  a  tapering  tube  or  horn, telescoping 
sections  which  are  relatively  transversely  90 
elastic,  said  sections  being  provided  with  in- 

terlocking means  \vThich  are  held  in  engage- 
ment by  said  elasticity,  said  interlocking 

means  also  being  adapted  to  draw  said  sec- 
tions together  longitudinally.  95 

13.  In  a  tapering  tube  or  horn,  separable 
sections  having  elastic  relation,  the  small  end 
of  one  section  fitting  within  the  large  end  of 
the  other  section,  a  projection  carried  by  one 
of  said  sections  and  an  opening  in  the  other  100 
of  said  sections,  said  opening  and  projection 
being  adapted  to  be  retained  in  engagement 
by  the  elasticity  of  one  or  both  of  said  sec- 
tions. 

14.  In  a  tapering  tube  or  horn,  separable  105 
sections  adapted  to  telescope  with  each  other, 
the  small  end  of  one  section  fitting  within  the 
large  end  of  the  other  section,  one  of  said  sec- 

tions being  provided  with  a  slot  and  the  other 
with  a  projection,  said  projection  and  said  no 
slot  being  adapted  to  be  held  in  engagement 
by  the  spring  of  said  parts. 

15.  In  a  tapering  tube  or  horn,  separable 
sections  adapted  to  telescope  with  each  other 
and  being  transversely  elastic  relatively,  the  1 1 5 
small  end  of  one  section  fitting  within  the 

large  end  of  the  other  section,  one  of  said  sec- 
tions having  a  projection  and  the  other  a  slot, 

said  projection  and  slot  being  adapted  to  be 
held  in  engagement  by  the  spring  of  said  120 

parts. 
16.  In  a  tapering  tube  or  horn,  sections 

adapted  to  telescope  with  each  other,  a  pin 
carried  by  one  of  said  sections  and  an  inclined 
slot  in  the  other  of  said  sections,  said  pin  and   1 25 
said  slot  being  adapted  to  engage  each  other 
to  hold  said  sections  in  wedged  relation. 

17.  In  a  tapering  tube  or  horn,  sections 

adapted  to  telescope  with  each  other  and  be- 
ing relatively  elastic  transversely,  a  pin  car-  130 
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ried  by  one  of  said  sections  and  an  inclined 
slot  in  the  other  of  said  sections,  said  pin  be- 

ing retained  within  said  slot  by  said  elasticity, 
and  said  sections  being  retained  in  wedged 
relation  by  said  pin  and  slot. 

18.  A  sound-conveyer  support,  a  sound- 
conveyer  section  mounted  thereon,  an  ampli- 
fying-horn  section  detachably  mounted  upon 
said  conveyer-section  and  telescoping  there- 

with, and  means  carried  by  said  sections 
adapted  to  draw  them  together  longitudi- 

nally and  hold  them  in  telescoped  relation. 

19.  A  sound-conveyer  support,  a  sound- 
conveyer  section  mounted  thereon,  and  an 
amplifying-horn  section  detachably  mounted 
within  said  conveyer-section  and  removable 
therefrom  while  the  latter  is  mounted  upon 
its  support. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  7th  day  of  May,  1 903 . 

WILBURN  N.  DENNISON. 
Witnesses : 

Lewis  H.  Van  Dusen, 
Edw.  W.  Vaill  Jr. 

l5 
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! 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Isidor  Kitsee,  of  the 

city  and  county  of  Philadelphia,  State  of 
Pennsylvania,  have  invented  certain  new 

5  and  useful  Improvements  in  Apparatus  for 

Duplicating  Sound-Records,  of  which  the  fol- 
lowing is  a  specification. 

My  invention  relates  to  an  improvement 
in   apparatus  for   duplicating   phonograph- 

io  records. 

In  the  duplication  of  phonograph-records 
it  is  of  great  advantage  to  have  the  depres- 

sions of  the  original  record  corresponding  to 
the  sound-waves   enlarged  on  the  master- 

15  record,  from  which  copies  are  to  be  made. 
It  is  also  of  great  importance  that  it  should 
be  possible  to  make  any  desired  number  of 
copies  at  one  and  the  same  time  from  one 
master-record. 

The  two  processes,  mechanical  as  well  as 
Ithe  process  of  electroplating,  used  to-day  are 
[inconvenient  and  not  economical. 

It  is  the  aim  of  my  invention  to  overcome 
the  objections  to  the  processes  as  carried  out 

25  to-day,  as  well  as  to  make  use  of  the  advan- 
tages above  enumerated. 

Referring  now  to  the  drawings,  Figure  1  is 
a  diagrammatic  view  of  the  circuits  and  mech- 

anism for  producing  from  the  original  the 
30  master-record.  Fig.  2  is  a  vertical  sectional 

view  of  one  of  the  resistance-cups  containing 
acid  or  other  liquid.  Fig.  3  is  a  diagram- 

matic view  of  the  circuits  and  mechanism  for 
producing  a  series  of  record  copies  from  the 

35  master-record. 
In  Fig.  1,  A  is  a  phonograph-record  from 

which  the  master-records  are  adapted  to  be 
made.  B  is  the  shaft  upon  which  the  same 
revolves,  which  shaft  is  fed  transversely  by 

40  means  of  screws  or  other  mechanism.  C  is  a 
lever  which  has  the  point  D  adapted  to 
travel  in  the  grooves  of  the  record.  This 
lever  C  is  pivoted  at  E.  F  is  a  cross-bar  on 
the  outer  end  of  the  lever  C,  which  has  the 

45  downwardly  -  depending  forks  G  and  G'. 
Each  prong  of  the  fork  G  enters  a  resistance- 
cup  H,  and  each  prong  of  the  fork  G'  enters  a 
resistance-cup  H'.  Each  of  these  cups  con- 

tains a  preferable  liquid  resistance  I.     The 

50  outside  cup  H' is  connected,  with  the  interpo- 
sition of  the  battery  b,  to  one  end  of  a  coil 

surrounding  a  solenoid  J,  and  the  outside 
cup  H  is  connected  to  the  other  end  of  the 
coil  surrounding  the  solenoid  J.     The  two 

5j  inside  cups  are  connected  together  in  series. 

K  is  the  armature  adapted  to  be  attracted 
by  the  solenoid  J.     The  upper  end  of  this 
armature  is  pivotally  connected  to  the  le- 

ver L,  which  lever  is   pivoted   at  M    and 
adapted  to  be  held  in  its  normal  position  by  60 
the  spring  N.     O  is  a  contact  secured  to  the , 
end  of  the  lever  L.     P  represents  conductors, 
preferably  bars  or  wires  set  close  together, 
all  the  wires  being  connected  in  series  to  the 
resistance  Q.     One  terminal  of  these  bars  or  65 
wires  is  connected  to  one  end  of  the  coil  sur- 

rounding the  solenoid  R,  and  the  other  end 
of  the  coil  is  connected,  with  the  interposition 
of  the  battery  d,  to  the  lever  L.     S  is  an  ar- 

mature adapted  to  be  operated  upon  by  the  70 
solenoid  R,  being  pivotally  connected  at  its 
upper  end  to  the  lever  T,  which  is  pivoted  at 
U.     V  is  a  spring  for  holding  this  lever  in  its 
normal  or  upper  position.     X  is  an  engrav- 

ing-point.    D'  is  a  cylinder  of  suitable  mate-  75 
rial  adapted  to  be  engraved  and  to  be  used  in 
the  later  process  as  the  master-record.     Z  is 
the  shaft  upon  which  this  cylinder  rotates. 

In  Fig.  3,  A'  is  the  master-record,  from 
which  the  record  copies  are  adapted  to  be  80 
made.     B'  is  the  shaft  of  the  master-record. 
C  is  the  lever  with  its  reproducing-point  D'. 
This  lever  is  pivoted  at  E'  and  provided  with 
the  wheel  or  other  suitable  contact  O' .    P'  rep- 1 
resents  conducting  wires,  bars,  or  plates  in  185 

proximity  to  the  contact  O' .     These  wires  are  \ 
connected  together  through  resistance  Q'.  1 
The  lever  E'  is  connected  to  one  pole  of  the 
battery  d' ,  the  other  pole  of  which  is  con- 

nected to  the  circuit  e,  in  which  circuit  are  90 
placed  the   reproducing  devices,  consisting 

each  of  the  solenoid  R',  armature  S',  and  le- 
ver T',  the  lever  being  pivoted  at  U'  and  held 

in  its  upward  position  by  the  spring  V.    This 
lever  is  provided  with  the  engraving-point  95 
X'.     In  proximity  to  this  point  is  the  cylin- 

der D2,  adapted  to  have  depressed  or  en- 
graved thereon  a  reproduction  of  the  depres- 

sion of  the  master-record  D'.     This  cylinder 
is  provided  with  the  shaft  z' .  100 

In  the  circuit  e  the  dotted  lines  represent 
spaces  wherein  one  or  more  of  the  reproduc- 

ing devices  may  be  placed.  The  terminal  of 
the  circuit  is  connected,  preferably,  to,  the  up- 

per conducting- wire  P'.  105 
I  will  now  describe  the  operation  of  produc- 

ing the  master-record  from  the  original  rec- 
ord. The  original  record  is  produced  in  the 

usual  manner.  The  first  aim  in  producing  a 
master-record  from  an  original  record  is  to  no 
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enlarge  the  undulations  of  the  original  rec- 
ord, due  to  the  engraving-tool  actuated  ac- 

cording t<>  the  sound-waves,  or  to  have  the 
cutting-tool  of  the  master-record  to  act  on  I 

5  same  with  sufficient  force  so  as  to  make  de- 
pressions on  a  material  tough  or  hard  enough 

to  withstand  the  wear  and  tear  to  which  the 

master-record  has  to  be  subjected. 
If  the  cylinder  of  the  master-record  con- 

io  sistsofa  material  easily  to  be  defaced— sue)  , 
for  instance,  as  the  soap-wax  composition 
usually  employed  in  producing  phonograph- 
records  then  it  is  best  to  enlarge  the  undula- 

tions,  for  the  reason   that   such   a   cylinder 
15  should  he  provided  with  a  surface  not  so 

easily  defaced  as  the  waxy  cylinder.  T  i^ 

can  be  done  bv  either  electroplating  the  sur- 
face or  providing  the  same  with  a  film  of  cel- 

luloid in  a  manner  as  is  set  forth  in  my  Let- 
20  ters  Patent  No.  583,686,  of  June  1,  lS'i?,  the 

film  not  to  1)0  removed  from  the  cylinder,  or 
the  him  may  consist  of  any  other  suitable 
materials 

The  undulations  of  the  cut-away  parts  of 
25  the  original  cylinder  differ  in  depth;  but  it  is 

taken  for  granted  that  the  least  variation  is 
equal  to  about  0.001  of  an  inch.  To  increase 
this  difference  or  to  produce  through  this 
variation  a  stronger  force,  with  the  aid  of 

30  electric  currents,  two  means  can  be  em- 
ployed :  First,  the  lever  with  the  stylus  can  he 

pivoted  in  a  manner  so  that  that  part  which 
is  adapted  to  vary  the  strength  of  the  elec- 

tric current  employed  should  be  greater  than 

35  that  part  which  bears  the  reprodueing-stylus. 
Second,  a  resistance  may  be  employed  which, 
offering  the  least  resistance  to  the  variation 
of  the  upward  and  downward  movement  of 
the  lever,  is  adapted  to  give  a  comparative 

40  great  variation  of  the  current  through  a  com- 
arative  slight  movement  of  the  conductor. 
ids  resistance  may  be  multiplied.  In  the 

drawings  this  resistance  is  illustrated  as  con- 

sisting of  non-conducting  cups  H  H',  pro- 
45  vided  with  the  conducting- bottoms  filled 

with  the  liquid.  This  liquid  may  consist  of 
very  diluted  sulfuric  acid  or  any  other  suit- 

able liquid,  as  any  of  the  salt  solutions — such, 
for  instance,  as  a  solution  of  chlorid  of  so- 

50  dium  or  even  a  sulfate  of  copper,  the  only 
drawback  to  the  last-named  solution  being 
that  through  the  deposition  of  the  copper 
the  space  between  the  lower  end  of  the  fork 
and  the  bottom  of  the  cup  may  be  decreased. 

55  Let  it  be  supposed,  as  stated  above,  the 
least  variation  in  the  grooves  is  about  0.001 
of  an  inch  and  that  the  ratio  in  length  of  the 
stylus  part  and  the  conducting  part  of  the 
lever  or  rod  is  one  to  ten.     Let  it  also  be  sup- 

60  posed  that  there  are  ten  pairs  of  resistance- 
cups  employed,  each  cup  tilled  with  water 
acidulated  with  five  per  cent,  sulfuric  acid, 
and  the  conduct ing-rods  are  of  a  diameter 
not  larger  than  one-eighth  of  an  inch. 

'n 

To  give  an  illustration  of  the  variation  of  65 
the  current,  and   therefore   the   variation   of 
the  pull  of  the  solenoid  J  on  the  core  K,  I  cite 
the  following: 

The  resistance  of  an  acidulated  solution  of 

about  one-fourth-inch  diameter  is  about  sev-  70 
enty-live  ohms  per  inch.  If  now  the  ends  of 
the  forks  are  normally  about  one-sixteenth 
of  an  inch  from  the  conducting-bottom  and 
ten  pairs  of  cups  are  inserted  in  the  circuit, 
then  the  combined  resistance  of  these  cups  7- 
will  he  in  round  numbers  about  ninety  ohms, 
and  taking  the  coil  of  the  solenoid  as  twenty 
ohms  we  have  a  total  resistance  of  one  hun- 

dred and  ten  ohms.  If  the  least  variation  in 

the  movement  of  the  stylus  D  is  0.001  of  an  80 
inch  and  the  resistance  variation  of  the  forks 

li  erefore  one  one-hundredth  of  an  inch,  it 
follows  that  the  combined  variation  of  the 

twenty  forks  (two  in  each  of  the  ten  pairs)  is 
one-fifth  of  one  inch,  which  will  give  a  varia-  85 
tion  of  fifteen  ohms,  or  about  one-seventh  of 
the  whole  resistance  of  the  circuit.  Assum- 

ing now  that  t  he  pull  of  the  core  in  the  solen- 
oid is  (the  whole  current  flowing)  one  inch, 

then  it  follows  that  the  pull  into  the  solenoid  90 

if  only  six-sevenths  of  the  current  value  is 
(lowing  is  about  one-seventh  of  an  inch  less, 
(not  taking  into  consideration  that  the  ratio 
of  pull  somewhat  differs  with  the  length  of 

core  inserted.)  It  is  now-  supposed  that  the  95 
conduct ing-strips  P  consist  of  very  thin  plati- 

num-foil separated  from  each  other  by  a  non- 
conducting film — such,  for  instance,  as  shel- 

lac— and  that  twenty-one  layers  of  these 
foils,  with  their  insulation,  will  equal  one  100 
inch  in  thickness,  and  it  is  further  supposed 
that  the  connection  between  one  foil  and  the 

next  succeeding  foil  includes  a  resistance  of 
about  five  ohms.  It  follows  that  every 
movement  of  the  core  Iv,  causing,  as  it  does,  105 
a  corresponding  movement  in  the  lever  L; 
will  increase  or  decrease  the  resistance  of  the 

circuit  with  about  fifteen  ohms  for  every  one- 
seventh  of  an  inch  distance,  and  if  the  circuit 
consists  of  ten  foils  connected  together 

through  five -ohms  resistance  each  and  the 
coil  of  the  solenoid  R  is  of  about  twenty- 
ohms  resistance  it  follows  that  the  least  va- 

riation in  the  stylus  D  will  induce  a  variation 
of  nearly  one-fifth  of  the  total  resistance  of  115 
the  circuit  actuating  the  core  S.  The  pull  on 
this  core  S  can  be  made  to  suit  through  the 
increase  or  decrease  of  the  battery  d  in  the 
circuit.  I  have  given  this  illustration  only 

to  show-  what  degree  of  flexibility  can  be  ob-  12.J 
tained  from  the  device  as  illustrated.  It  is 

self-evident  that  the  ratio  of  any  one  of  the 
devices  to  each  other  can  be  changed  at  the 
will  of  the  operator.  The  variation  of  the 

depressions  on  the  cylinder  D',  therefore,  due  125 
to  the  variation  of  the  pressure  of  stylus  X 
on  said  cylinder,  can  also  be  varied  at  will 
and  can  be  made  to  suit  requirements. 

no 
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I  -wall  now  describe  the  manner  in  which 
the  record  copies  can  be  prepared  from  the 

master-record.  The  stylus  E'  is  made  part 
of  a  circuit  in  which  are  placed  the  electro- 

magnetic devices,  with  the  aid  of  which  the 
depressions  of  the  master-record  are  dupli- 

cated. In  tins  circuit  any  desired  number 
of  such  devices  can  be  placed  either  in  mul- 

tiple arc  or  in  series;  but  I  prefer  that  they 
shall  be  placed  in  series,  it  being  understood 
that  the  more  devices  there  are  in  series 

the  greater  the  electromotive  force  of  the 
battery  employed  should  be,  and  if  too  great 
a  number  are  to  be  made  at  one  and  the  same 
time  for  one  circuit  then  it  is  necessary  that 

two  or  more  circuits  are  employed.  The  far- 
ther end  of  the  lever  C  is  provided  with  the 

contact-wheel  0',  and  this  contact-wheel  is 
adapted  to  make  connection  between  one  or 

the  other  of  the  contact  -  strips  P'.  The 
whole  arrangement  so  far  is  a  duplicate  of  the 
arrangement  as  shown  in  Fig.  1 . 

Through  the  variation  of  the  resistance  in 
the  circuit  due  to  the  up-and-down  movement 

of  the  contact-wheel  O'  the  position  of  the 
levers  S  S'  is  also  varied,  and  the  depressions 
made  by  the  stylus  X'  X'  on  the  cylinders  D2 
D2  are  then  duplicates  of  the  depressions 
made  on  the  cylinder  A'. 

If  it  is  desired  that  the  copy-records  should 
be  permanent  ones,  then  it  is  best,  as  stated 
above,  to  either  electroplate  the  surface  of 
these  cylinders  or  to  paint  them  with  a  film 
durable  and  compact  enough  so  as  to  with- 

stand ordinary  wear  and  tear. 
It  is  unnecessary  for  me  to  go  into  detail  as 

to  the  process  of  electroplating,  as  such  proc- 
ess is  so  well  known  to  persons  versed  in  the 

art  as  to  require  no  further  explanation. 
In  some  cases — for  instance,  where  the 

outer  cylinder  consists  of  gutta-percha  or  a 
like  material — it  is  best  to  place  this  cylinder 
in  hot  water  and  produce  the  impression  as 
long  as  the  gutta  -percha  or  a  like  material  is 
made  pliable  with  the  aid  of  heat  and  mois- 
ture. 

It  is  of  great  importance  that  in  the  pro- 
duction of  the  master-record  the  original  rec- 

ord should  be  revolved  at  a  very  slow  speed, 
because  the  effects  of  the  fluctuation  of  the 

current  will  not  produce  the  desired  effect  in 

the  solenoids  if  the  variations  follow  each 
other  in  quick  succession. 

It  is  obvious  that  the  speed  of  the  cylinder 
adapted  to  become  the  master-record  should  55 
be  in  unison  with  the  speed  of  the  original 
cylinder.  The  same  precautions  should  also 
be  taken  in  producing  the  record  copies  from 
the  master-record. 

The  variations  of  the  depressions  on  the  60 
master-record  made  according  to  this  my  in- 

vention are  of  such  magnitude  that  any  suit- 
able device,  mechanical  or  otherwise,  may  be 

substituted  for  the  device  as  illustrated  in 

Fig.  3,  it  being  understood,  however,  that  65 
without  the  master-record  only  very  delicate 
instruments  can  be  used  in  connection  with 

the  stylus  of  the  original  record. 
Having  now  described  my  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Let-  70 

ters  Patent,  is — 
1.  A  phonographic  reproducing  device, 

comprising  a  master-record,  a  stylus  associ- 
ated therewith,  an  electric  circuit,  a  source  of 

current  for  said  circuit,  a  variable  resistance  75 
included  in  said  circuit  and  of  which  said  sty- 

lus forms  a  part,  an  electromagnet  in  said 

circuit,  a  cutting-stylus,  and  a  blank  in  op- 
erative relation  to  said  cutting-stylus,  said 

electromagnet  controlling  the  action  of  said  So 

cutting-stylus. 
2 .  A  phonographic  reproducing  device,  em- 

bracing a  master-record,  a  stylus,  an  electric 
circuit,  a  generator  for  said  circuit,  a  series  of 
electromagnets  in  said  circuit,  each  of  said  85 
electromagnets  being  in  operative  relation  to 

a  cutting-stylus,  a  series  of  blanks  in  opera- 
tive relation  to  said  cutting-styluses,  and 

means  whereby  through  the  movement  of  the 
first-mentioned  stylus  the  flow  of  the  current  90 
through  the  different  electromagnets  is  va- 

ried in  accordance  with  the  position  of  said 

stylus,  the  master-record  and  the  blanks  be- 
ing rotated  at  substantially  the  same  speed. 

In  testimony  whereof  I  hereby  sign  my  95 

name,  in  the  presence  of  two  subscribing  wit- 
nesses, this  17th  day  of  April,  A.  D.  1901. 

ISIDOR  KITSEE. 

Witnesses : 
Edith  R.  Stilley, 
Chas.  Kressenbeech. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Edmond  Hugh  Rior- 
dan,  a  citizen  of  the  United  States,  and  a 
resident  of  Idaho  City,  in  the  county  of  Boise 

5  and  State  of  Idaho,  have  invented  a  new  and 
Improved  Speed-Indicator,  of  which  the  fol- 

lowing is  a  full,  clear,  and  exact  description. 
The  invention  relates  to  talking-machines; 

and  its  object  is  to  provide  a  new  and  im- 
io  proved  speed-indicator  arranged  to  enable 

the  user  of  the  machine  to  quickly  and  con- 
veniently adjust  the  speed  of  the  motor,  and 

consequently  that  of  the  record,  to  insure 

pla}dng  of  the  record-piece  in  proper  time. 
15       The  invention  consists  of  novel  features 

and  parts  and   combinations  of  the  same, 
which  will  be  more  fully  described  herein- 

after and  then  pointed  out  in  the  claims. 
A  practical  embodiment  of  the  invention  is 

20  represented  in  the  accompanying  drawings, 
forming  a  part  of  this  specification,  in  which 
similar  characters  of  reference  indicate  corre- 

sponding parts  in  both  the  views. 
Figure  1  is  a  perspective  view  of  the  im- 

25  provement  as  applied  to  a  Victor  talking- 
machine,  and  Fig.  2  is  a  sectional  side  eleva- 

tion of  the  same. 

The  talking-machine  of  any  approved  con- 
struction is  mounted  on  the  usual  casing  A, 

30  and  the  record  B  is  held  on  a  turn-table  C, 
driven  by  a  suitable  spring-motor  arranged 
within  the  casing  A  and  adapted  to  be  wound 

up  by  winding-up  mechanism  D,  extending 
to  the  outside  of  the  casing  A.     The  speed  of 

35  the  motor  is  regulated  by  the  usual  speed- 
regulating  screw  E,  extending  through  the 
top  of  the  casing  A  and  having  on  its  upper 

end  a  head  E',  adapted  to  be  taken  hold  of 
by  the  operator  for  conveniently  screwing 

40  the  speed-regulating  screw  up  or  down  to 
regulate  the  speed  of  the  motor  in  the  usual 
manner.  Adjacent  to  this  outer  end  of  the 

speed-regulating  screw  E  is  arranged  a  ver- 
tically-disposed indicator-plate  F,  provided 

45  at  its  lower  end  with  a  flange  F',  fastened  by 
nails,  screws,  or  like  fastening  devices  to  the 

top  of  the  casing  A  between  the  regulating- 
screw  E  and  the  turn-table  C,  as  plainly  indi- 

cated in  Fig.  1 .     On  the  front  face  of  the  in- 
5°  dicator-plate  F  is  arranged  a  graduation  G, 

preferably  consisting  of  spaced  lines  num- 
bered consecutively,  as  shown  in  the  draw- 

ings, the  top  face  of  the  head  E'  of  the  regu- 
lating-screw E  indicating  on  the  said  lines  to 

55  indicate  the  speed  of  the  motor. 

In  using  the  Victor  talking-machine  the 

operator  places  a  record  B  on  the  turn-table 
C,  then  starts  the  motor.     The  operator  now 
screws  the  speed-regulating  screw  E  up  or 

j  down  until  the  proper  speed  is  obtained —  60 
that  is,  the  piece  of  music  or  the  like  is  repro- 

duced in  correct  time.     When  this  has  been 
done,  the  motor  is  stopped  and  the  user  of  the 
machine  marks  the  record  B  in  any  suitable 
manner  with  the  graduation-numeral  corre-  65 
sponding  to  the  mark  opposite  the  top  of  the 
head  E'.     Thus  when  the  marked  record  is 
later  on  again  used  on  the  machine  it  is  only 
necessary  for  the  operator  to  look  at  the  nu- 

meral marked  on  the  record,  and  then  the  70 

operator  adjusts  the  speed-regulating  screw 

E  until  the  top  of  the  head  E'  registers  with 
the  corresponding  numeral  on  the  indicator- 
plate  G.     When  the  motor  then  is  started, 
the  record  is  turned  at  the  proper  speed  to  75 
reproduce  the  piece  of  music  in  correct  time. 

The  indicator  is  very  simple  and  durable  in 
construction  and  can  be  readily  applied  to 
machines  now  in  use,  it  being  evident  that 
the  owner  of  the  machine  can  readily  mark  80 
the  records  as  above  described  to  allow  future 

reproductions  of  the  record-piece  in  proper 
time.  It  is  also  evident  that  the  indicator 

may  be  applied  to  new  machines  and  the  rec- 
ords marked  correspondingly  by  the  manu-  85 

f acturers  of  the  machines  and  before  they  are 
sold. 

Having  thus  described  my  invention,  I 
claim  as  new  and  desire  to  secure  by  Letters 

Patent —  •      90 
1.  In  a  speed-indicator  for  a  talking-ma- 

chine, the  combination  with  the  machine- 
casing  and  the  speed-regulating  screw  of  the 
motor  for  the  talking-machine  adjustable  in 
and  out  of  the  casing  to  regulate  the  speed  of  95 

the  motor,  of  an  indicator-plate  having 
means  for  attachment  to  the  machine-cas- 

ing, the  said  indicator-plate  extending  par- 
allel with  the  speed-regulating  screw  and 

provided  with  a  graduation  on  which  the  iog 
speed-regulating  screw  indicates. 

2.  In  combination  with  a  talking-machine 
having  a  casing,  a  turn-table  and  a  speed- 
regulating  screw,  of  an  indicator-plate  dis- 

posed vertically  on  top  of  the  casing  adja-  105 
cent  to  the  head  of  the  said  speed-regulating 
screw,  the  said  screw  being  adjustable 
lengthwise  of  and  parallel  with  the  said  plate, 
and  a  graduation  on  the  said  plate  with 
which  the  screw  may  be  adjusted  to  aline  the  no 
top  of  said  screw  with  said  graduation. 

3.  In  combination  with  a  talking-machine 
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having  a  casing,  a  turn-table  and  a  speed- 
regulating  screw,  of  an  indicator-plate  dis- 

posed vertically  on  top  of  the  casing  adja- 
cent to  the  head  of  the  said  speed-regulating 

screw,  the  said  plate  being  provided  at  its 
bottom  with  a  flange  attached  to  the  said 
casing,  the  said  screw  being  adjustable 
lengthwise  of  and  parallel  with  the  said  plate, 
and   a  graduation  on   the  said  plate  with 

which  t  he  screw  may  be  adjusted  to  aline  the 
top  of  said  screw  with  said  graduation. 

In  testimony  wbereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
I  w  (i  subscribing  witnesses. 

EDMOND  HUGH  RIORDAN. 
Witnesses: 

\V.\i.  Warner, 
J.  A.  Lippincott. 

10 
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No.  834,326. Specification  of  Letters  Patent. 
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To  all  ivhom  it  may  concern: 

Be  it  known  that  I,  Joseph  Sanders,  a  citi- 
zen of  the  United  States,  and  a  resident  of 

Washington,  in  the  District  of  Columbia, 
have  invented  certain  new  and  useful  Im- 

provements in  Gramophones,  of  which  the 
following  is  a  specification. 

This  invention  has  reference  to  improve- 
ments in  gramophones  of  the  type  wherein  a 

tapering  amplifying-horn  or  a  section  thereof 
is  mounted  to  swing  over  a  record-tablet  only 
in  a  plane  parallel  thereto;  and  the  object  of 
my  invention  is  to  produce  a  means  for 
mounting  the  sound-box  whereby  it  may  be 
carried  by  said  tapering  horn  or  horn-section 
and  have  freedom  of  movement  in  a  plane  at 
right  angles  to  the  plane  of  movement  of  the 
said  horn. 

The   invention    consists   in    providing   a 

20  quadrantal  neck  for  the  sound-box,  which 
neck  is  pivotally  yoked  to  the  taper  section, 
so  as  to  move  in  a  curved  path  past  the 
smaller  or  free  end  of  said  horn-section  to 

bring  the  stylus  of  the  sound-box  in  engage- 
25  ment  with  a  sound-record  groove  or  to  bring 

the  sound-box  over  onto  the  horn-section  in 

position  for  the  insertion  or  removal  of  a  sty- 
lus. To  insure  a  sound-proof  joint  between 

the  quadrantal  neck  or  sound-box  carrier  and 
30  the  tapering  horn-section,  the  meeting  faces 

are  curved  on  an  arc  the  center  of  which  is 

the  pivot  of  the  yoke  joining  the  sound-box 
carrier  to  the  horn-section.  All  this  will  ap- 

pear from  the  following  detail  description,  in 
35  which  reference  is  made  to  the  accompanying 

drawings,  forming  part  of  this  specification, 
and  in  which — 

Figure  1  is  a  side  elevation  of  a  portion  of  a 

taper  horn-section  and  the  quadrantal  neck 
40  or  sound-box  carrier  with  the  sound-box  and 

a  disk  record-tablet  shown  in  dotted  lines. 
Fig.  2  is  a  plan  view  of  the  structure  shown  in 
Fig.  1  with  the  sound-box  shown  in  full  lines 
and  the  record-disk  omitted.  Fig.  3  is  a  sec- 

tion on  the  line  x  x  of  Fig.  1,  and  Fig.  4  is  a 
section  on  the  line  y  y  of  Fig.  2. 

The  hollow  taper  arm  or  horn-section  1  is 
understood  to  be  so  supported  as  to  swing 
over  the  record-tablet  2  in  a  plane  parallel 
thereto  only,  as  is  now  common  in  the  art. 
The  free  or  small  end  of  this  arm  is  composed 
of  a  head  3,  which  is  here  shown  as  formed  in 

one  piece  with  the  horn-section,  but  which 
may  be  soldered  or  brazed  to  it,  and  it  is  of 

larger  outer  diameter  than  the  adjacent  por- 

tion of  the  taper  arm.  The  end  face  4  of 
this  head  is  curved  outwardly  on  an  arc  the 
axis  of  which  is  coincident  with  that  of  a  bolt 

or  pin  5,  passing  horizontally  and  diametric- 
ally through  the  taper  arm  a  short  distance  60 

back  of  its  free  end.  .  The  bore  of  the  taper 
arm  is  continued  through  the  head  3  and  ter- 

minates at  tbe  curved  face  4  in  a  mouth  6, 
which  flares  at  top  and  bottom,  as  shown  in 

Fig.  4,  for  a  purpose  that  will  presently  ap-  65 
pear.     The  taper  arm  1  carries  a  sound-box 
7  of  any  approved  type  through  the  inter- 

mediary of  a  quadrantal  hollow  neck  8. 
The  neck  8  has  one  end  9  of  such  size  as  to 

fit  into  and  carry  the  sound-box,  and  the  70 
other  end  10  is  expanded  to  n  atch  in  size  the 
head  3.  The  end  10  of  the  neck  8  is  held  in 

juxtaposition  to  the  head  3,  so  that  its  face 
11,  which  is  curved  on  the  same  arc  as  the 
face  4  of  the  said  head  3,  is  in  sliding  contact,  75 
or  nearly  so,  with  the  said  face  4.  This  is 

done  by  means  of  two  yoke-arrrs  12  12,  se- 
curely fastened  at  one  end  to  the  end  10  of 

the  neck  8,  as  by  the  screws  13,  and  at  the 
other  end  journaled  to  the  taper  arm  1  by  80 
the  bolt  or  pin  5,  being  pivotally  confined 
between  the  heads  of  said  bolt  and  felt  or 

other  non-resonant  washers  14  interposed  be- 
tween the  yoke  and  the  walls  of  the  taper 

arm.  This  construction  permits  the  hollow 

quadrantal  neck  (and  sound  -  box  carried 
thereby)  to  be  swung  around  the  bolt  5  as  a 
pivot  through  a  curved  path  in  a  vertical 
plane,  so  that  the  sound-box  style  15  may  be 
brought  into  position  to  engage  a  record-  90 
groove,  (in  which  case  the  end  10  of  the  neck 
8  covers  the  free  end  of  the  taper  arm,)  or  the 
neck  and  sound-box  maybe  swung  upward, 
over,  and  downward  upon  the  top  of  the 
taper  arm,  as  shown  in  dotted  lines,  Fig.  1,  95 
in  which  latter  position  a  worn  style  may  be 

readily  removed  from  the  sound-box  or  a  new 
style  inserted. 

The  passage  through  the  hollow  neck  8 
may  be  substantially  round  and  of  the  same 
diameter  as  the  lateral  diameter  of  the  mouth 

of  the  taper  arm.  It  therefore  communi- 
cates with  a  part  only  of  the  mouth  6  in  a 

vertical  direction.  This  permits  the  neck  to 
be  moved  vertically  over  the  mouth  of  the 
taper  arm  for  a  limited  distance  without  in 
any  way  restricting  the  free  passage  of  the 
sound  from  the  sound-box  to  the  taper  arm, 
and  thereby  provides  for  the  vertical  move- 

ments of  the  sound-box  due  to  mechanical  no 
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inaccuracies  Found  in  all  record-tablets  and 
Bound-reproducing  machines,  and  also  pro- 

vides for  the  use  of  record-tablets  of  various 
t  liickncss. 

5        In  order  to  limit  the  downward  movement 
of   the   neck    and   sound-box,   a   stop-pin    16 
may  be  provided  on  the  head  3  below  and  in 
the  path  of  one  of  the  yoke-arms  12. 

In  order  to  protect  the  taper  arm  from  be- 
io  ing  marred  by  the  contact  of  the  edge  of  the 

end  10  of  the  neck  S,  the  said  edge  is  slightly 
indented,  as  indicated  at  17,  Fig.  2. 

Accuracy  of  fit  between  the  two  faces  4 
and  11  is  not  essential,  since  they  nay  even 

iS  be  separated  slightly  without  interfering  ap- 

preciably with  the  transi'nission  of  the  sound from  the  neck  to  the  taper  arm,  and  of  course 
these  two  faces  may  be  curved  laterally  as 
well  as  vertically. 

20  Instead  of  using  my  invention  in  connec- 
tion with  a  sound-amplifying  horn  of  the 

taper-arm  type  a  straight  horn  n  ay  be  used, 
in  which  case  it  will  be  mounted  to  move 

across  the  record-tablet  only  in  a  plane  par- 
25  allel  thereto. 

Having  described   my  invention,  what  I 
claim  is — 

1.  In  a  sound-reproducing  machine,  the 
combination  with  a  tapering  sound-amplifier 

30  constrained  to  move  over  a  record-tablet  in 
a  plane  parallel  thereto  and  terminating  at 
its  smaller  end  in  a  mouth  in  line  with  the 

bore  of  said  amplifier,  of  a  sound-box  support 
carried  by  said  amplifier  and  movable  across 

35  the  said  mouth  thereof  into  and  out  of  com- 
munication therewith,  substantially  as  de- 

scribed. 

2.  In  a  sound-reproducing  machine,   the 
combination  with  a  tapering  sound-amplifier 

40  constrained  to  move  over  a  record-tablet  in 
a  plane  parallel  thereto  and  terminating  at 
its  smaller  end  in  a  mouth  in  line  with  the 
bore  of  said  amplifier,  of  a  quadrantal  neck, 
for  supporting  a  sound-box,  carried  by  said 

45  amplifier  and  movable  across  the  said  mouth 

into  and  out  of  communication  therewith, 
substantially  as  described. 

3.  In  a  sound -reproducing  machine  the 
combination  with  a  sound-amplifier  having  a 
flaring  mouth  at  its  smaller  end,  and  a  sound-  50 
box  carrier  movable  across  said  flaring  mouth 
in  one  plane  only  and  having  a  sound-con- 

veying passage  through  it  of  less  area  than 
that  of  the  flaring  mouth,  substantially  as 
described.  55 

4.  In  a  sound-reproducing  machine,  the 
combination  with  a  sound-amplifier,  of  a 
sound-box  carrier  pivoted  to  the  sound-am- 

plifier and  movable  across  the  same  in  a 
curved  path,  the  meeting  faces  of  the  carrier  60 
and  amplifier  being  curved  on  an  arc  de- 

scribed about  the  axis  of  the  carrier,  substan- 
tially as  described. 

5.  In  a  sound-reproducing  machine,  the 
combination  with  a  sound-amplifier  formed  65 
with  a  curved  end  face,  a  sound-box  carrier 
having  a  correspondingly- curved  face,  and 
yoke-arms  fast  to  the  sound-box  carrier  and 
pivotally  connected  to  the  amplifier,  where- 

by the  sound-box  carrier  is  constrained  to  70 
move  in  a  curved  path  over  the  end  face  of 
the  amplifier,  substantially  as  described. 

6.  In   a   sound-reproducing  machine   the 
combination  with  a  tapering  sound-amplifier 
movable  in  one  plane  only  over  a  sound-rec-  75 
ord,  and  having  its  smaller  end  formed  with 
a  curved  face  and  flaring  mouth,  of  a  sound- 

box carrier  composed  of  a  hollow,  quadrantal 
neck  having  a  curved  face  movable  over  the 
curved  face  of  the  amplifier  contiguous  there-  80 
to,  and  yoke-arms  fast  on  the  neck  and  pivot- 
ally  connected  to  the  amplifier,  substantially 
as  described. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of  85 
two  subscribing  witnesses. 

JOSEPH  SANDERS. 
Witnesses : 

Abraham  Kaufman, 
Helen  Franz. 
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Specification,  of  Letters  Patent.  Patented  Oct.  30,  1906. 

Application  filed  September  9,  1905.    Serial  No,  277,800. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  Frank 

Nehr,  a  resident  of  Newark,  in  the  county  of 
Essex  and  State  of  New  Jersey,  have  in- 

5  vented  certain  new  and  useful  Improve- 
ments in  the  Production  of  Phonographic 

Sound-Records,  of  which  the  following  is  a 
description. 
My  invention  relates  to  apparatus  for  use 

to  in  the  molding  of  phonographic  sound-rec- 
ords, and  more  particularly  to  apparatus  for 

carrying  out  a  molding  process  described 
and  claimed  in  United  States  Letters  Pat- 

ent No.  683,615,  dated  October  1,  1901,  to 
15  Miller  and  Aylsworth,  wherein  a  tubular 

mold  is  caused  to  descend  into  a  bath  of  mol- 
ten material,  which  fills  the  same  and  con- 

geals upon  its  interior  in  a  coating  or  layer, 
which  adheres  to  the  same  while  the  mold  is 

20  lifted  out  of  the  bath,  after  which  the  record 
may  be  finished  upon  its  interior  surface 
and  removed  from  the  mold  by  radial  con- 

traction or  shrinkage. 
Heretofore  in  producing  records  accord- 

ing to  this  process  it  has  not  been  possible  to 
mold  the  upper  end  of  the  record  to  the  shape 
desired  in  the  finished  article,  the  practice 
being  to  form  a  rough  end  which  must  after- 

ward be  removed  in  any  suitable  manner,  as 
by  a  cutter  or  trimmer  of  any  suitable  de- 
scription. 
My  invention  has  for  its  object  the  pro- 

vision of  means  whereby  such  upper  end 
may  be  molded  into  a  form  suitable  for  the 

35  finished  article — that  is,  a  surface  which  will 
present  a  smooth  and  polished  appearance 
and  which  will  be  free  from  depressions,  ele- 

vations, discolorations,  and  all  forms  of 
roughness  or  irregularity.     With  this  end  in 

40  view  I  have  made  a  large  number  of  experi- 
ments to  obtain  a  mold-cap  which  when 

placed  upon  a  tubular  coreless  mold  will  be 
capable  of  molding  the  upper  end  of  the 
sound-record  in  the  maimer  referred  to  for 

45  an  indefinite  number  of  operations.  From 
these  experiments  I  have  determined  that 
the  mold-cap  should  have  a  concave  surface, 
the  outer  edge  of  which  during  the  molding 
operation  adjoins  and  forms  a  continuation 

50  of  the  bore  of  the  mold.  Preferably  the 
body  of  the  mold  should  extend  above  at 
least  the  lower  part  of  said  concave  surface, 
so  that  when  the  cap  is  removed  from  the 

mold  the  molded  end  of  the  record  or  that 
portion  which  forms  the  end  after  the  ream-  55 
ing  operation  will  be  protected  by  the  mold 
against  accidental   injury  during  the  han- 

dling of  the  same  prior  to  the  removal  of  the 
finished  article  from  the  mold.     I  have  also 
determined  that   the  said  concave  surface  60 
may  be  of  such  form  as  to  entrap  a  portion 
of  the  air  contained  in  the  bore  of  the  mold 
as  the  same  descends  into  the  molten  mate- 

rial, in  which  case  the  air  is  permitted  to  es- 
cape  through   air-holes   extending  through  65 

the  body  of  the  mold-cap.     I  have  also  ob- 
tained good  results  by  providing  a  second 

groove  concentric  with  the  first  groove  and 
separated  therefrom  by  a  partition  which 
tapers  to   a  comparatively  sharp   edge.     I  70 
have  also  discovered  that  the  concave  sur- 

face should  be  perfectly  smooth  and  highly 
polished  and  preferably  nickel-plated,  and 
also  that  the  mold-cap  should  be  kept  cool 
during  the  molding  operation,   as  by  pro-  75 
viding  the  same  with  a  water-jacket. 

My  invention  consists  in  the  features  here- 
inafter described  and  claimed. 

Reference  is  hereby  made  to  the  accom- 
panying drawings,  in  which —  80 

Figure  1  is  a  vertical  section  showing  a 
mold  supported  in  a  mold-carrier  and  sur- 

rounded by  a  water-jacket  in  the  usual 
manner  and  provided  with  a  cap  constructed 
in  accordance  with  my  invention.  Fig.  2  is  85 
an  elevation,  on  an  enlarged  scale,  of  the 
mold-cap  shown  in  Fig.  1.  Fig.  3  is  a  bot- 

tom plan  view  of  Fig.  2,  and  Fig.  4  is  atop 
plan  view  of  the  same. 

In  all  the  views  corresponding  parts  are  90 

designated  by  the  same  reference-numerals. 
In  carrying  out  the  process  of  Patent  No. 

683,615,  above  referred  to,  the  usual  prac- 
tice is  to  provide  a  tubular  mold  1,  carrying 

upon  its  interior  surface  a  negative  copy  of  95 
the  sound-record  which  it  is  desired  to  du- 

plicate. This  mold  is  open  at  the  bottom  to 
permit  the  molten  material  used  for  forming 
the  duplicate  to  enter  the  mold,  the  mold  be- 

ing supported  by  a  suitable  carrier  or  sup- 
port 2,  which  is  provided  with  a  seat  3  for 

the  lower  end  of  the  mold  and  an  opening  4 
to  allow  the  molten  material  to  enter  the 

mold.  A  removable  water-jacket  5  sur- 
rounds the  mold  in  order  to  keep  the  same  at  105 

a  temperature  considerably  below  that  of  the 
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molten  mixture.  The  parts  thus  described, 
speaking  broadly,  are  well  known  in  this  art 
and  form  no  part  of  my  invention.  The  par- 

ticular form  of  mold  illustrated  is  believed  to 
5  be  novel,  however,  and  is  described  and 

claimed  in  an  applicat  ion  of  Edward  L.  Aiken 
Bled  October  12,  1005,  Serial  No.  282,365. 

The  mold-cap  6  consists  of  a  circular  body 
of  a  size  suitable  to  lit  \\  it  hin  the  upper  end 

io  of  the  mold  1  and  close  the  same.  The  lower 

surface  of  this  cap  is  provided  with  two  circu- 
lar grooves  7  and  8.  A  central  opening  9' 

extends  through  the  body  of  the  cap.  The 
outer  surface  of  the  groove  7  is  so  situated  as 

1 5  to  form  a  continuation  of  the  interior  surface 
of  the  mold  1.  At  the  deepest  portion  of  the 
groove  7  is  a  small  V-shaped  groove  9,  and 
communicating  with  said  groove  9  are  a 
large  number  of  air-holes  10,  which  extend 

20  through  the  body  of  the  cap  6.  The  grooves 
7  and  8  are  separated  by  a  web  or  partition 
1 1 ,  whose  lower  edge  is  comparatively  sharp 
and  occupies  substantially  the  same  horizon- 

tal plane  as  the  outer  edge  of  the  groove  7 
25  and  inner  edge  of  the  groove  8.  Tne  cap  6 

may  be  constructed  of  any  suitable  metal  or 
alloy,  such  as  brass,  and  its  entire  lower  sur- 

face is  highly  polished  and  nickel-plated,  so 
as  to  present  at  all  times  a  bright  untarnished 

30  surface.  ,The  cap  6  is  provided  with  a 
curved  rod  12,  by  which  it  may  be  conven- 

iently handled.  The  cap  6  is  also  provided 
with  a  water-jacket  13,  preferably  integral 
therewith,     and    is    supplied    with    water 

35  through  a  flexible  tube  16  and  an  inlet-pipe 
14,  the  water  leaving  the  jacket  through  an 
exit-pipe  15  and  flexible  tube  17. 

In  molding  a  record  with  the  apparatus 
shown  the  temperature  of  the  wax  and  the 

40  duration  and  immersion  of  the  mold  will  be 

such  that  the  mold  will  receive  upon  its  inte- 
rior surface  a  coating  of  congealed  wax  18. 

Upon  removing  the  mold  from  the  bath  of 
molten  material  the  said  coating  adheres  to 

45  the  mold,  and  as  soon  as  the  wax  has  cooled 
sufficiently  the  cap  6  may  be  removed  by  a 
longitudinal  movement  and  the  neck  19  of 
the  molded  article  may  be  removed  by  giving 
it  a  slight  twist,  whereupon  it  breaks  off,  gen- 

50  erally  at  or  near  the  point  20.  The  interior 
of  the  record  is  then  reamed  out  by  a  prop- 

erly-shaped knife,  while  the  wax  is  still  soft, 
so  that  its  interior  surface  assumes  the  shape 
indicated  by  dotted  lines  21.     It  will   be 

55  noted  that  the  line  21  falls  just  outside  of  the 
groove  9  and  air-holes  10,  so  that  any  im- 

pression which  may  have  been  produced  by 
these  parts  will  not  appear  upon  the  finished 
article.     Furthermore,  that  portion  of  the 

60  congealed  wax  from  which  the  record  is 
formed  is  entirely  wdtliin  the  body  of  the 
mold,  so  as  to  be  protected  thereby  at  all 
stages  of  manufacture. 

After  the  reaming  operation  tiie  record 
65  may  be  removed  from  the  mold  in  an  entirely 

finished  condition  by  cooling,  thereby  pro- 
ducing a  relative  contraction  of  the  record 

with  respect  to  the  mold  and  then  withdraw- 
ing the  record  from  the  mold  by  a  longitudi- 
nal movement.  70 

Having  now  described  my  invention,  what 
1  claim  as  new  therein,  and  desire  to  secure 
by  Letters  Patent,  is  as  follows: 

1.  As  a  new  article  of  manufacture,  a  mold- 
cap  provided  with  a  circular  groove  rounded  75 
in  cross-section  and  a  water-jacket, substan- 

tially as  set  forth. 
2.  As  a  new  article  of  manufacture,  a  mold- 

cap     provided     with     adjacent     concentric 
grooves,  the  outer  groove  having  an  air-pas-  80 
sage  extending  through  the  body  of  the  cap, 
substantially  as  set  forth. 

3.  As  a  new  article  of  manufacture,  a  mold- 
cap  provided  with  a  water-jacket  and  adja- 

cent concentric  grooves,  tne  outer  groove  85 
having  an  air-passage  extending  through  the 
body  of  the  cap,  substantially  as  set  forth. 

4.  As  a  new  article  of  manufacture,  a  mold- 
cap    provided    with     adjacent     concentric 
grooves,  the  lower  edges  of  the  outer  groove  90 
occupying  substantially  the  same  horizontal 
plane,  substantially  as  set  forth. 

5.  As  a  new  article  of  manufacture,  a  mold- 
cap     provided    with     adjacent    concentric 
grooves  the  lower  edges  of  said  grooves  oc-  95 
cupying  substantially  the  same  horizontal 
plane,  substantially  as  set  forth. 

6.  As  a  new  article  of  manufacture,  a  mold- 
cap  provided  with  adjacent  concentric 
grooves,  the  lower  edges  of  which  occupy  100 
substantially  the  same  horizontal  plane  and 
the  outer  groove  having  an  air-passage  ex- 

tending through  the  body  of  the  cap,  sub- 
stantially as  set  forth. 

7.  As  a  new  article  of  manufacture,  a  mold-  105 
cap  provided  with  concentric  grooves  sepa- 

rated by  a  web  which  tapers  to  a  compara- 
tively sharp  edge,  substantially  as  set  forth. 

8.  As  a  new  article  of  manufacture,  a  mold- 
cap  provided  with  concentric  grooves  sepa-  no 
rated  by  a  web  which  tapers  to  a  compara- 

tively sharp  edge,  the  outer  groove  having 
an  air-passage  extending  through  the  body 
of  the  cap,  substantially  as  set  forth. 

9.  As  a  new  article  of  manufacture,  a  mold-  1 1 5 
cap  provided  with  a  water-jacket  and  wdth 
concentric  grooves  separated  by  a  web  which 
tapers  to  a  comparatively  sharp  edge,  sub- 

stantially as  set  forth. 
10.  As  a  new  article  of  manufacture,  a  120 

mold-cap  provided  with  a  water-jacket  and 
with  concentric  grooves  separated  by  a  web 
which  tapers  to  a  comparatively  sharp  edge, 
the  outer  groove  having  a  series  of  air-holes, 
substantially  as  described.  125 

11.  As  a  new  article  of  manufacture,  a 

mold-cap  provided  with  a  circular  groove 
rounded  in  cross-section,  the  deepest  portion 
of  said  groove  being  provided  with  a  V- 
shaped  groove  and  a  series  of  air-holes  ex-  130 
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tending  from  said  V-shaped  groove  through 
the  body  of  the  cap,  substantially  as  set  forth. 

12.  As  a  new  article  of  manufacture,  a 
mold-cap  provided  with  a  circular  groove 

5  rounded  in  cross-section  and  having  a  pol- 
ished nickel-plated  surface,  substantially  as 

set  forth. 
13.  As  a  new  article  of  manufacture,  a 

mold-cap  provided  with  adjacent  concentric 
io  grooves,  the  said  grooves  having  polished 

nickel-plated  surfaces,  substantially  as  set 
forth. 

14.  As  a  new  article  of  manufacture,  a 
mold-cap  provided  with  a  circular  groove 

15  having  a  rounded,  polished,  nickel-plated 
surface  and  a  series  of  air-holes  extending 
therefrom  through  the  body  of  the  cap,  sub- 

stantially as  set  forth. 
15.  The  combination  of  a  tubular  mold 

20  and  a  removable  circular  mold-cap  having  a 
smooth  concave  surface,  the  outer  edge  of 
which  forms  a  continuation  of  the  bore  of  the 
mold,  substantially  as  set  forth. 

16.  The  combination  of  a  tubular  mold 

25  and    a    removable    circular    water- jacketed 
mold-cap  having  a  smooth  concave  surface, 
the  outer  edge  of  which  forms  a  continuation 
of  the  bore  of  the  mold,  substantially  as  set 
forth. 

30  17.  The  combination  of  a  tubular  mold 
and  a  removable  circular  mold-cap  having  a 

smooth  concave  surface,  the  outer  edge  of 
which  forms  a  continuation  of  the  bore  of  the 

mold,  and  an  air-passage  extending  from  said 
surface  through  the  body  of  the  cap,  substan-  35 
tially  as  set  forth. 

18.  The  combination  of  a  tubular  mold 
and  a  removable  circular  mold-cap  having  a 
polished,  nickel-plated  concave  surface,  the 
outer  edge  of  which  forms  a  continuation  of  40 
the  bore  of  the  mold,  substantially  as  set 
forth. 

19.  The  combination  of  a  tubular  mold 

and  a  removable  circular  mold-cap  having  a 
smooth  concave  surface,  the  outer  edge  of  45 
which  forms  a  continuation  of  the  bore  of  the 
mold,  the  body  of  the  mold  extending  above 
said  concave  surface,  substantially  as  set 
forth. 

20.  The  combination  of  a  tubular  mold  50 
and  a  removable  circular  mold-cap  having  a 
smooth  concave  surface,  the  outer  edge  of 
which  forms  a  continuation  of  the  bore  of  the 
mold,  the  body  of  the  mold  extending  above 
at  least  the  lower  part  of  said  concave  sur-  55 
face,  substantially  as  set  forth. 

This   specification   signed   and  witnessed 
this  5th  day  of  September,  1905. 

WILLIAM  F.  NEHR. 
Witnesses : 

J.  F.  Randolph, 
Delos  Holden. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  C.  English,  a 

citizen  of  the  United  States,  and  a  resident  of 
the  city  of  Camden,  State  of  New  Jersey, 

5  have  invented  certain  new  and  useful  Im- 
provements in  Talking-Machines,,  of  which 

the  following  is  a  full,'  clear,  and  complete disclosure. 

The  object  of  my  invention  is  to  provide 
to  such  a  construction  in  connection  with  talk- 

ing-machines or  other  similar  sound  record- 
ing and  reproducing  machines  that  the  sound- 
box will  at  all  times  in  traversing  the  grooves 

of  the  record  be  held  accurately  in  such  a  po- 
15  sition  that  the  plane  of  the  stylus  or  needle 

will  be  substantially  tangent  to  the  direction 
of  rotation  of  a  turn-table,  and,  therefore, 
tangent  to  the  turns  of  the  record-groove. 

Heretofore  in  talking-machines  the  arm 
20  which  supports  the  reproducing  mechanism 

has  usually  been  pivoted  upon  a  vertical 

pivot,  which  causes  the  sound-box  to  swing 
in  the  arc  of  a  circle  about  said  pivot,  and  as 

the  proper  line  on  which  the  sound-box  and 
25  needle  should  move  in  traversing  a  record  of 

the  disk  type  is  a  radius  or  straight  line 
toward  the  center  of  the  record  it  is  evident 

that  the  stylus  of  the  sound-box  or  repro- 
ducer in  such  former  constructions  would  be 

30  in  a  plane  tangent  to  the  record-grooves  at 
only  one  point  in  its  movement  across  the 
record.  This  relation  between  the  stylus 

or  needle  and  the  record-grooves  seems  to 
interfere  somewhat  with  an  accurate  repro- 

35  duction  of  the  sounds  recorded  on  the  record, 
especially  at  the  beginning  and  ending  of  the 

record,  because  the  stylus-bar  was  not  actu- 
ated in  a  direction  exactly  at  right  angles  to 

the  plane  of  the  diaphragm. 
4°  My  invention  has  substantially  overcome 

this  difficulty,  and  by  its  use  the  stylus  is 
forced  to  move  in  substantially  a  straight 
line  across  the  face  of  the  record,  said  straight 
line  being  a  radius,  while  at  the  same  time  the 

45  plane  of  the  needle  or  stylus,  as  well  as  the 
sound-box  diaphragm,  are  substantially  in 
planes  tangent  to  the  record-groove  on  the 
radius  referred  to. 

Briefly,  my  invention  comprises  an  arm 
5°  for  supporting  the  reproducing  mechanism 

which  is  composed  of  two  parts  jointed  or 

pivoted  together,  the  sound-box  also  being 
pivoted  in  relation  to  the  parts  of  said  sup- 

porting-arm, and  also  means  for  connecting 

the  sound-box  with  a  fixed  point,  so  that  said  55 
sound-box  is  held  accurately  and  firmly  in  its 
correct  position  while  traversing  the  entire 
width  of  the  record. 

For  a  full,  clear,  and  exact  description  of 
one  embodiment  of  my  invention  reference  60 
may  be  had  to  the  following  specification  and 
to  the   accompanying  drawings,  forming  a 

part  thereof,  in  which  Figure  1  is  a  side  eleva- 
tion of  a  talking-machine,  showing  my  im- 

proved device  in  use  in  connection  therewith.  65 
Fig.  2  is  a  plan  view  of  the  same.     Fig.  3  is  a 
longitudinal  sectional  view  of  the  supporting- 
arm  detached  from  the  other  parts  of  the  ma- 

chine and  showing  the  manner  of  joining  the 
sections  of  said  arm/    Fig.  4  is  a  detailed  70 

plan  view  of  the  same,  and  Fig.  5  is  a  sec- 
tional view  showing  the  manner  of  forming    ■ 

the  joint  between  the  sound-box  and  the  sup- 

porting-arm. Referring  to  the  drawings,  the  numeral  1  75 

indicates  a  casing  for  the  talking-machine 
motor,  above  which  is  revolubly  carried  the 
turn-table  2,  adapted  to  receive  the  usual 
disk-record  3.     At  one  side  of  the  casing  1  is 
fixed  an  upwardly-extending  arm  or  bracket  80 
4,  which  has  a  horizontal  tubular  portion  5 

connected  therewith,  and  also  a  vertical  tubu- 

iar  portion  6,  recessed,  as  at  6',  to  receive  the 
amplifying-horn  7,  which  is  provided  with  a 
flanged  end  T ,  adapted  to  be  seated  in  the  85 
said  recess  6'.     A  yoke  or  plate  28,  secured 
to  the  upper  end  of  the  vertical  tubular  por- 

tion 6,  embraces  the  upper  surface  of  the 

flange  7'  and,  holding  the  horn  in  position 
within  said  recess  6',  permits  the  horn  to  be  90 
swung  horizontally  about  the  upper  end  of 
said  bracket  4. 

The  supporting-arm  for  the  reproducer 
consists  primarily  of  two  hollow  sections  or 
tubes  8  and  9;  which  are  jointed,  as  at  10,  by  95 
means  of  two  cylindrical  boxes  or  casings  1 1 
and  12,  the  first  of  which,  11,  is  open  at  its 
lower  end  and  the  latter  of  which  is  open  at 

its  upper  end.  The  edges  of  said  cylindrical 
portions  are  provided  with  inclined  edges,  as  100 
indicated  at  13,  which  are  held  in  contact 

with  each  other  by  means  of  a  pivot-screw 
14  or  other  similar  device. 

The  part  9  of  the  reproducer-arm  is  sur- 
rounded by  a  sleeve  or  bushing  15,  which  is  105 

provided  with  a  flange  16,  adapted  to  abut 
against  the  end  of  the  tubular  projection  5. 
The  inner  end  of  the  bushing  15  is  provided 
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with  an  elongated  notch  or  recess  17,  the  ends 
of  which  arc  adapted  to  form  stops  to  limit 
the  movement  of  a  pin  is,  carried  by  the  tu- 

bular portion  9.  'Phis  pin  is  prevents  the 
5  section  9  of  the  supporting-arm  from  turning 

on  its  axis  in  either  direction  beyond  certain 
limits.  The  outer  end  of  the  tubular  part  S 

is  preferably  provided  with  a  slightly-en- 
larged rectangular  portion  19,  which  has  an 

io  opening  20  in  one  of  the  vertical  sides  thereof. 
Within  this  opening  20  is  pivoted  a  short 
tube  21,  which  is  provided  on  its  inner  end 
with  a  spherical  portion  22,  through  the  ver- 

tical axis  of  which  passes  a  pivot-pin  23,  said 
15  pivot-pin  also  entering  the  wall  or  side  of 

the  rectangular  end  19  of  the  tubular  part  8. 
The  sound  box  or  reproducer  24  is  firmly  at- 

tached to  the  short  tube  21  in  any  suitable 
manner. 

20  As  means  for  giving  the  sound-box  a  posi- 
tive horizontal  movement  in  a  direction 

transverse  to  its  axis  and  to  hold  the  same 

in  the  correct  position  in  relation  to  the  rec- 
ord-groove I  provide  a  link  25,   which  is 

25  pivoted  at  one  end  to  a  fixed  point,  prefer- 
ably on  the  stationary  cylindrical  portion  1 2 

of  the  tubular  part  9,  as  indicated  at  26,  and 
at  its  other  end  is  pivotally  attached  to  a 
short  stud  27,  projecting  downwardly  from 

30  the  sound-box  tube  21. 
The  positions  of  the  pivot-screw  26  and  the 

stud  27  in  relation  to  the  pivots  14  and  23 
are  such  as  to  form  substantially  a  parallelo- 

gram and  to  give  a  motion  to  the  tube  22 
35  similar  to  that  produced  in  the  instrument 

known  as  the  "pantograph."  However, the 
relation  between  the  pivot  just  mentioned  is 
not  exactly  a  parallelogram,  for  it  will  be  seen 
that  if  such  were  the  case  the  sound-box  and 

40  stylus  carried  thereby  would  still  move  in 
the  arc  of  a  circle  ahout  the  pivot  14.  These 
pivots  are  therefore  arranged  in  such  a  man- 

ner and  the  parallelogram  is  distorted  to 
such  an  extent  as  to  produce  a  slight  inward 

45  transverse  movement  of  the  stud  27  and  the 

tube  21,  which  compensates  for  the  curva- 
ture due  to  the  motion  of  the  tubular  part  8 

in  the  arc  of  a  circle  about  the  pivot  14.  This 
is  accomplished   by  making  the  horizontal 

50  distance  between  the  pivot-pin  23  and  the 
pivot-stud  27  slightly  greater  than  between 
the  pivot-screws  14  and  26  and  also  by  ad- 

justing the  pivot-screw  26  in  exactly  the 
right  position  in  relation  to  the  pivot  14. 

55  It  will  now  be  seen  that  when  the  stylus  of 
the  sound-box  is  placed,  as  is  usually  done, 
at  the  outer  end  of  the  spiral  groove  on  the 
turn-table  said  groove  will  cause  the  sound- 

box to  move  inward  toward  the  center  of  the 

60  record  as  the  record  revolves,  and  such  move- 
ment, as  far  as  the  outer  end  8  of  the  support- 

ing-arm is  concerned,  will  be  about  pivot  14; 
but  by  reason  of  the  fact  that  the  sound-box 
24  is  pivoted  at  23  and  also  because  the  tube 

65  21    is  rigidly   connected   with   a  stationary 

pivot  26  said  sound-box  and  stylus  or  needle 
will  he  given  just  sufficient  motion  in  a  direc- 

tion toward  the  pivot  14  as  to  compensate 
for  the  curvature  of  the  arc,  which  would 
otherwise  be  described  about  the  pivot  14.  70 
At  the  same  time,  owing  to  the  movement  of 
the  sound-box  ahout  the  pivot  23,  the  plane 
of  the  needle,  and  consequently  the  plane 
of  the  diaphragm,  is  always  kept  tangent  to 

the  record-groove  at  the  point  of  contact  of  75 
the  end  of  stylus  with  said  groove. 

When  it  is  desired  to  remove  a  needle  from 

the  stylus-bar  or  replace  one  there,  the  tu- 
bular  part  9  may  be  rotated  upon  its  axis 
within  the  sleeve  15,  and  the  tubular  part  8  80 
will  thereby  be  allowed  to  swing  upwardly 
instead  of  horizontally.  This  wall  present 

the  end  of  the  stylus-bar  in  a  convenient  po- 
sition to  have  a  needle  inserted  or  removed. 

The  rotary  motion  of  the  tubular  part  9  upon  85 
its  axis  is  limited  by  a  pin  18  in  a  direction 
when  the  sound-box  is  moved  downwardly, 
as  well  as  when  raised.  The  sleeve  1 5  is  made 

to  fit  snugly  within  the  tubular  projection  5, 
but  is  removable  therefrom,  so  that  the  same  90 
may  be  withdrawn  longitudinally  and  the 

whole  reproducing-arm  disconnected  from 
the  bracket  4. 

Having  thus  described  one  embodiment  of 
my  invention,  it  will  be  seen  that  various  95 

changes  may  be  made  in  the  form,  arrange- 
ment, and  proportion  of  parts  without  de- 

parting from  the  spirit  and  scope  of  my  in- 
vention, and  it  will  be  obvious  that  the 

means  for  giving  the  correct  motion  to  the  100 
sound-box  may  be  applied  to  supporting- 
arms  which  are  not  hollow,  as  well  as  to  the 

tubular  sound-conveying  arm ;  but 
What  I  claim,  and  desire  to  protect  by 

Letters  Patent  of  the  United  States,  is —  105 
1.  In  a  talking-machine,  the  combination 

with  a  reproducer  and  pivoted  reproducer- 
arm  swinging  in  a  plane  parallel  to  the  face 
of  the  record,  of  means  for  keeping  the  stylus 
of  said  reproducer  substantially  tangent  with  1 10 
the   record-groove   as   the   said    reproducer 
moves  across  the  record. 

2.  In  a  talking-machine,  the  combination 
with  a  reproducer,  of  a  swinging  reproducer- 
arm  to  which  said  reproducer  is  pivoted,  and  115 
means  for  moving  said  reproducer  about  its 

pivot  so  as  to  keep  the  plane  of  its  stylus  sub- 
stantially tangent  to  the  record-groove  as  the 

reproducer  moves  across  the  record. 

3.  In  a  talking- machine,  the  combination  120 
with  a  reproducer,  of  a  jointed  reproducer- 
arm  having  the  reproducer  pivoted  adjacent 
the  end  thereof,  and  means  for  moving  said 
reproducer  upon  its  pivot  so  that  the  plane 
of  its  stylus  is  maintained  substantially  tan-  125 
gent  with  the  record-groove  as  the  repro- 

ducer moves  across  the  record. 

4.  In  a  talking-machine,  the  combination 
with  a  reproducer,  of  a  swinging  reproducer- 
arm  having  the  reproducer  pivoted  adjacent  130 
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the  end  thereof,  and  means  connecting  said 
reproducer  with  a  fixed  point  for  moving 
said  reproducer  upon  its  pivot  so  that  the 
plane  of  its  stylus  is  maintained  substan- 

5  tially  tangent  with  the  record-groove  as  the 
reproducer  moves  across  the  record. 

5.  In  a  talking-machine,  the  combination 
with  a  reproducer,  of  a  pivoted  reproducer- 
arm  having  the  reproducer  pivoted  adjacent 

to  the  end  thereof,  means  pivotally  connected 
with  the  reproducer  and  with  a  fixed  point 
adjacent  the  end  of  the  pivot  of  said  repro- 

ducer-arm for  moving  said  reproducer  about 
its  pivot,  so  that  the  plane  of  its  stylus  is 

15  maintained  substantially  tangent  with  the 
record-groove  as  the  reproducer  moves  across 
the  record. 

6.  In  a  talking-machine,  the  combination 
with  a  reproducer,  of  a  reproducer-arm,  a 

20  portion  of  which  is  fixed  and  a  portion  of 
which  is  pivoted  with  the  first-named  por- 

tion, the  pivoted  portion  of  said  arm  having 
.  the  reproducer  pivoted  adjacent  the  end 
thereof,  and  means  connecting  said  repro- 

25  ducer  and  the  fixed  portion  of  said  arm  for 
moving  said  reproducer  upon  its  pivot  so 
that  the  plane  of  its  stylus  is  maintained  sub- 

stantially tangent  with  the  record-groove  as 
the  reproducer  moves  across  the  record. 

3c  7.  In  a  talking-machine,  the  combination 
with  a  reproducer,  of  a  hollow  pivoted  tube 
upon  which  said  reproducer  is  pivotally 
mounted,  said  reproducer  having  a  passage 
communicating  with  the  interior  of  said  arm, 

35  and  means  for  moving  said  reproducer  upon 
its  pivot  so  that  the  plane  of  its  stylus  is 
maintained  substantiallv  tangent  with  the 

record  -  groove  as  the  reproducer  moves 
across  the  record. 

40  8.  In  a  talking-machine,  with  a  repro- 
ducer, of  a  hollow  jointed  reproducer-arm, 

one  portion  of  which  is  fixed  in  a  suitable 
support,  the  free  end  of  said  arm  having  the 
sound-box  pivotally  connected  with  the  end 

45  thereof,  and  having  a  passage  communicat- 
ing with  the  interior  of  said  arm,  and  means 

for  moving  said  reproducer  upon  its  pivot,  so 
that  the  plane  of  its  stylus  is  maintained 
substantially  tangent  with  the  record-groove 

50  as  the  reproducer  moves  across  the  record. 
9.  In  a  talking-machine,  the  combination 

with  a  reproducer  having  a  short  tube  con- 
nected therewith,  of  a  hollow  swinging  repro- 

ducer-arm having  said  tube  pivoted  adjacent 
55  the  end  thereof,  said  tube  having  communi- 

cation with  the  interior  of  said  arm,  and 
means  pivotally  attached  to  said  tube,  and 
to  a  fixed  point  for  moving  said  reproducer 
about  the  pivot  of  said  tube,  so  that  the 

60  plane  of  its  stylus  is  maintained  substan- 
tially tangent  with  the  record-groove  as  the 

reproducer  moves  across  the  record. 

10.  In  a  talking-machine,  the  combination 
with  a  reproducer,  of  a  short  tube  attached 

65  thereto,  of  a  hollow  jointed  reproducer-arm 

having  said  tube  pivoted  adjacent  the  end 
thereof  and  having  communication  with  said 
tube,  and  a  link  connecting  said  tube  with 

the  stationary-  portion  of  said  hollow  arm  ad- 
jacent the  axis  of  said  joint  for  moving  said  70 

reproducer  upon  its  pivot,  so  that  the  plane 
of  its  stylus  is  maintained  substantially  tan- 

gent with  the  record-groove  as  the  repro- 
ducer moves  across  the  record. 

11.  In  a  talking-machine,  the  combination  75 
with  a  icproducer,  of  a  hollow  reproducer- 
arm,  comprising  two  parts,  the  adjacent  ends 
of  said  parts  terminating  in  hollow  cylindrical 
boxes  having  corresponding  open  ends,  one  of 
the  parts  of  said  arm  having  the  reproducer  80 
pivotally  connected  therewith,  and  having 
the  interior  thereof  in  communication  with 

the  interior  of  the  sound-chamber  of  the  re- 

producer, and  means  connecting  said  sound- 
box with  one  of  said  cylindrical  casings  for  85 

moving  the  reproducer  upon  its  pivot  so  that 

the  plane  of  its  st}dus  is  maintained  substan- 
tially tangent  with  the  record-groove  as  the 

reproducer  moves  across  the  record. 
12.  In  a  talking-machine,  the  combination  90 

with  a  reproducer,  of  a  hollow  jointed  repro- 
ducer-arm, a  bushing  surrounding  one  of  the 

parts  of  said  arm,  rigid  supporting  means  in- 

closing said  bushing,  and  a  stop,  the  part's  of which  are  carried  respectively  by  said  arm  95 

and  said  bushingfor  limiting  the  rotary  move- 
ment of  said  arm  upon  its  axis. 

13.  In  a  talking-ma  chine,  the  combination 
with  a  reproducer,  of  a  hollow  reproducer- 
arm  having  a  joint  therein,  a  fixed  support  100 
for  one  part  of  said  jointed  arm,  a  lateral 
opening  adjacent  the  free  end  of  said  arm,  a 
short  tube  having  a  spherical  end  pivoted  in 
said  opening,  said  tube  being  adapted  to  carry 
the  reproducer  upon  its  opposite  end,  and  105 

means  connecting  said  tube  with  the  station- 
ary portion  of  said  arm  for  moving  said  repro- 

ducer upon  its  pivot,  so  that  the  plane  of  its 
stylus  is  maintained  substantially  tangent 
with  the  record-groove  as  the  reproducer  no 
moves  across  the  record. 

14.  In  a  talking-machine,  the  combination 
with  a  reproducer,  of  a  pivoted  reproducer- 
arm,  a  support  pivoted  to  said  arm  to  which 
the  reproducer  is  attached,  and  a  connection  1 1 5 
between  said  support  and  a  fixed  point,  the 
relation  between  the  pivot  of  said  arm,  the 
pivot  of  said  support,  and  the  ends  of  said 
connection  forming  substantially  a  parallelo- 

gram, so  that  said  reproducer  is  maintained  120 
substantially  tangent  with  the  record-groove 
as  the  reproducer  moves  across  the  record. 

15.  In  a  talking-machine,  the  combination 
with  a  reproducer,  of  a  hollow  pivoted  repro- 

ducer-arm, a  short  tube  pivoted  adjacent  the  125 
free  end  of  said  arm,  and  having  communica- 

tion with  the  interior  thereof,  the  reproducer 
being  carried  on  the  outer  end  of  said  tube, 
and  a  link  pivoted  at  one  end  of  said  tube,  and 
at  its  other  end  to  a  fixed  point  adjacent  the  130 
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pivot  of  said  hollow  arm,  the  relative  positions 
between  said  pivots  and  the  pivoted  ends  of 
said  link  being  substantially  at  the  corners  of 
a  parallelogram,  the  outer  end  of  which  is 

5  slightly  greater  than  the  inner  end  so  that 
said  reproducer  is  maintained  substantially 
tangent  with  the  record-groove  as  the  repro- ducer moves  across  the  record. 

16.  In  a  talking-machine,  the  combination 
io  with  a  reproducer- arm  and  a  bushing  sur- 

rounding one  end  of  said  arm,  of  alixed  sup- 
port having  a  tubular  portion  with  which  said 

bushing  is  adapted  to  telescope,  and  a  second 
tubular  portion  communicating  with  the  first, 

1 5  the  end  of  said  second  tubular  portion  being 
recessed  to  receive  and  communicate  with  the 

end  of  the  amplifying-horn  and  means  for  se- 
curing said  horn  within  said  recess. 

17.  In  a  talking-machine,  the  combination 
with  a  hollow  reproducer-arm,  of  a  fixed  sup- 

port having  a  tubular  extension,  a  bushing 
carried  by  one  of  the  parts  of  said  arm,  and 
within  which  said  arm  is  rotatably  mounted, 
said  bushing  being  adapted  to  tightly  fit 
within  said  tubular  projection,  an  amplifying- 
horn,  and  a  second  tubular  projection  com- 

municating with  the  first  and  adapted  to 
hold  and  communicate  with  the  end  of  said 

amplifying-horn. 
18.  In  a  talking-machine,  the  combination 

with  a  swinging  or  pivotally-mounted  repro- 
ducer-arm and  its  coacting  pivotally-mount- 

20 

25 

3° 

ed  record-propelled  sound-box,  of  means  for 
guiding  the  stylus  in  a  radial  path  across  the 
record-surface.  35 

19.  In  a  talking-machine,  the  combination 
of  a  sound-box  carrier,  comprising  a  rigid 
arm  or  bracket,  an  auxiliary  arm  pivotally 
attached  to  one  end  of  said  rigid  arm,  a  sound- 

box pivotally  mounted  upon  the  outer  end  of  40 
said  auxiliary  arm,  and  a  rod  or  link  con- 

nected at  its  outer  end  with  said  sound-box, 
and  at  its  inner  end  pivotally  secured  to  said 
carrier  near  the  pivotal  point  of  the  auxiliary 
arm  but  eccentric  thereto.  45 

20.  In  a  talking-machine,  the  combination 
of  a  sound-box  carrier,  comprising  a  rigid  hol- 

low arm  or  bracket,  an  auxiliary  hollow  arm 
pivotally  attached  at  one  end  to  said  rigid  arm, 
and  having  communication  therewith,  a  50 
sound-box  pivotally  mounted  upon  the  outer 
end  of  said  auxiliary  arm,  and  having  com- 

munication therewith,  and  a  rod  or  link  con- 
nected at  its  outer  end  with  said  sound-box, 

and  at  its  inner  end  pivotally  secured  to  said  55 
carrier  near  the  pivotal  point  of  said  auxiliary 
arm  but  eccentric  thereto. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  10th  day  of  November,  1904. 

JOHN  C.  ENGLISH. 

Witnesses: 
John  F.  Grady, 
Harry  Cobb  Kennedy. 
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UNITED  STATES  PATENT  OFFICE. 
EDWIN  H.  MOBLEY,  OF  MORTON,  PENNSYLVANIA. 

DIAPHRAGM   FOR  TRANSMITTING  SOUND-WAVES. 

No.  834,629. Specification  of  Letters  Patent. 

Application  filed  September  17, 1903.    Serial  No.  173,501, 

Patented  Oct.  30, 1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edwin  H.  Mobley,  of 

Morton,  Delaware  county,  State  of  Pennsyl- 
vania, have  invented   an  Improvement  in 

5  Diaphragms  for  Transmitting  Sound-Waves, 
of  which  the  following  is  a  specification. 

One  of  the  difficulties  which  has  been  met 

in  preserving  the  clearness  and  distinctness 
as  well  as  the  natural  tone  or  "timbre"  of 

io  sounds  transmitted  by  vibratory  diaphragms 
has  been  due  to  the  fact  that,  owing  to  the 
construction  of  the  diaphragm,  it  assumes  a 
more  or  less  curved  or  arched  position  while 

vibrating  under  the   action  of  the   sound- 
15  waves,  which  results  in  the  deflection  of  the 

sound-waves  and  their  consequent  interfer- 
ence with  one  another. 

If  the  diaphragm,  or  that  portion  of  it 
which  is  effective  in  the  transmission  of  the 

20  sound-waves,  vibrates  in  the  plane  of  its  sur- 
face, or  without  curvature  in  the  diameter 

of  its  plane,  the  waves  will  not  be  deflected, 
but  will  be  transmitted  in  direct  lines.  While 

this  result  can  and  possibly  has  been  ob- 
25  tained  in  diaphragms  of  special  construc- 

tion where  the  central  vibratory  portion  has 
been  connected  with  the  clamping  edge  or 

outer  support  by  separate  connecting- 
springs,   such  constructions  are  unsatisfac- 

30  tory  not  only  because  of  their  complicated 
and  expensive  construction,  but  also  because 

the  openings  afforded  by  these  spring  connec- 
tions permit  a  portion  of  the  sound-waves  to 

pass   through  without   acting   on   the   dia- 
35  phragm.  Not  only  are  such  sound-waves 

lost,  but  the  openings  permit  air-currents  to 
pass  through,  which  affect  the  sound-waves 
transmitted  by  the  vibrations  of  the  dia- 
phragm. 

40  It  is  the  object  of  my  invention  to  provide 
a  diaphragm  composed  of  a  single  integral 

sheet  without  openings  or  attenuated  por- 
tions in  which  the  central  part  may  vibrate 

under  the  action  of  the  sound-waves  without 

45  appreciable  curvature  in  the  lines  of  its  diam- 
eter or  plane  of  its  surface. 

The  diaphragm  is  formed  of  a  thin  sheet  of 
strong  resilient  material,  having  its  central 
portion  united  with  the  clampmg  edge  by 

50  an  integral,  continuous,  and  unattenuated 
spring  portion  of  substantial  width,  so  that 
the  central  portion  is  strengthened  or  stayed 
against  curvature  and  the  radial  movements 
necessary  to  permit  the  vibrations  are  taken 

.55  up  in  the  integral  uniting  spring  portion. 

The  diaphragm  may  be  used  in  any  instru- 

ment for  transmitting  sound-waves,  such  as 
the  reproducing  and  recording  heads  of  pho- 

nographs, graphophones,  and  gramophones, 
and  the  sound-boards  and  tympana  of  mu-  60 
sical  instruments. 

In  the  drawings,  Figure  1  is  a  plan  view  of 
a  diaphragm  embodying  my  invention.  Fig. 
2  is  a  transverse  section  of  the  same. 

The  diaphragm  is  composed  of  a  thin  disk  65 
or  sheet  of  metal  or  other  suitable  material 

having  the  necessary  strength  and  resiliency. 
It  is  of  uniform  thickness  throughout  the 
body,  and  the  central  portion  a,  by  which  the 
vibrations  are  transmitted,  is  connected  with  70 
the  outer  edge  b,  by  which  the  diaphragm  is 
clamped  in  place,  by  an  integral  spring  por- 

tion c.     This  spring  portion  c  is  of  substan- 
tial width,  so  as  to  allow  for  sufficient  move- 

ment during  the  vibration  of  the  central  por-  75 
tion  to  enable  the  said  central  portion  to 
maintain  a  flat  uncurved  surface.     This  is 

illustrated  in  dotted  lines  in  Fig.  2,  from 
which  it  will  be  seen  that  the  radial  motion  is 

taken  up  entirely  in  the  portion  c,  and  the  80 
central  operative   part  a  is  not  arched  or 
bent,  as  is  the  case  with  integral  diaphragms 
as  they  have  heretofore  been  constructed. 
The  practical  effect  of  thus  maintaining  the 
central  portion  of  the  diaphragm  in  a  flat  un-  85 
curved  condition  during  its  vibrations  is  to 
transmit  the  sound-waves  at  right  angles  to 
the  face  of  the  diaphragm  and  not  to  deflect 
them  laterally,  as  would  be  the  case  if  they 
were  transmitted  by  a  curved  or  arched  sur-  90 
face.     By  reason  of  this  the  sounds  trans- 

mitted are  more  clear  and  distinct  and  their 

natural  quality  or  timbre  is  more  perfectly 

preserved. d  is  an  annular  corrugation  about  the  center  95 
of  the  diaphragm  at  a  substantial  distance 
from  the  outer  edge,  and  h  represents  a  series  of 
radial  corrugations  extending  from  the  cen- 

ter of  the  diaphragm  to  said  annular  corruga- 
tion.    These  radial  corrugations  form   the  100 

central  stiffened  vibratory  portion,  and  the 

spring  portion  c  is  between  the  annular  corru- 
gation d  and  the  outer  edge.     A  second  an- 

nular corrugation  d'  may  be  formed  near  the 
outer  edge,  the  spring  portion  c  being  the  flat  105 

unconjugated  annulus  between  said  corruga- 

tions d  and  d'. Attention  is  particularly  directed  to  the 
fact  that  the  diaphragm  is  composed  of  a 
single  integral  piece  of  uniform  thickness  and  1  ic 
that  the  spring  connection  between  the  cen- 

tral portion  and  supporting  edge,  which  pre- 
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serves  the  flat  position  of  the  central  portion 
du ling  the  vibrations,  is  formed  without 
weakening  or  reducing  the  metal. 
The  diaphragms  may  be  stamped  or 

spun  up. 
What  I  claim  as  new,  and  desire  to  secure 

by  Letters  Patent,  is  as  follows: 
1.  A  diaphragm  for  transmitting  sound- 

waves consisting  of  a  thin  sheet  of  strong  re- 
silient material,  having  an  annular  corruga- 

tion near  the  outer  edge,  a  smaller  annular 
corrugation  within  said  outer  corrugation, 
and  a  series  of  radial  corrugations  extending 
from  the  center  of  the  diaphragm  to  said 
smaller  annular  corrugation,  said  small  annu- 

lar corrugation  and  radial  corrugations  form- 
ing a  central  stiffened  vibratory  portion,  and 

the  annular  portion  between  said  annular 

corrugations  forming  a  resilient  connecting 
portion  between  the  stiffened  center  and  the outer  edge 

2.  A  diaphragm  for  transmitting  sound- 
waves consisting  of  a  thin  sheet  of  strong  re- 
silient material  having  an  annular  corruga- 

tion about  the  center  at  a  substantial  dis- 
tance from  the  outer  edge,  and  a  series  of  ra- 

dial corrugations  extending  from  the  center 
of  the  diaphragm  to  said  annular  corruga- 

tion, said  corrugations  forming  a  central  stiff- 
ened vibratory  portion. 

In  testimony  of  which  invention  I  here- 
unto set  my  hand. 

EDWIN  H.  MOBLEY. 
Witnesses: 

Ernest  Howard  Hunter, 
M.  J.  Eyre. 

20 

25 

3° 
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UNITED  STATES  PATENT  OFFICE. 
EDWARD  WEISLOWITS,  OF  NEW  YORK,  N.  Y.,  ASSIGNOR  TO  NETTE 

WEISLOWITS,  OF  NEWARK,  NEW  JERSEY. 

SEPARABLE   PHONOGRAPH-HORN. 

No.  835,338. Specification  of  Letters  Patent.  Patented  Nov.  6,  1906. 

Application  filed  November  23,  1905.    Serial  No.  288,760. 

To  all  whoin  it  may  concern: 
Be  it  known  that  I,  Edward  Weislowits, 

a  citizen  of  the  United  States,  residing  in 
Manhattan  borough,  in  the  county  of  New 

5  York  and  State  of  New  York,  have  invented 
new  and  useful  Improvements  in  Separable 

Phonograph-Horns,  of  which  the  following  is 
a  specification. 

This  invention  enables  a  horn  to  be  brought 
io  to  practically  flat  condition  or  its  elements 

or  sections  to  be  slipped  apart  and  super- 
posed to  occupy  but  little  space. 

This  invention  is  set  forth  in  the  following 
specification  and  claims,  and  illustrated  in 

15  the  annexed  drawings,  in  which — 
Figure  1  is  a  longitudinal  section  of  a  horn 

embodying  this  invention.  Fig.  2  is  an  en- 
larged view  of  part  of  Fig.  1.  Fig.  3  is  a  sec- 

tion along  x  x,  Fig.  1.     Fig.  4  shows  a  horn 
20  element  or  section  partly  out  of  place  or  not 

slipped  fully  home.  Fig.  5  is  a  view  of  two 
sections  or  horn  elements  partly  engaged. 
Fig.  6  is  a  detail.  Fig.  7  shows  a  modifica- 
tion. 

25  The  horns  or  sound -throwing  trumpets 
used  in  connection  with  phonographs  take 
up  considerable  room.  Particularly  in  trans- 

porting or  carrying  the  instrument  about  the 
horn  is  more  or  less  of  an  incumbrance.    . 

30  According  to  this  invention  the  horn  is 
composed  of  readily-separable  elements  or 
sections.  Eleven  such  elements  are  shown 

in  the  drawings,  consecutively  numbered; 
but  the  number  is  immaterial. 

35  Each  element  has  at  one  edge  a  channel  h 
and  at  the  other  a  bead  c.  Each  element 

having  its  bead  shd  into  a  channel  of  an  ad- 
joining element  at  one  edge  and  the  bead  of 

the  opposite  element  being  in  its  turn  slipped 
40  into  the  channel  of  the  first-named  element, 

and  so  on,  the  horn  is  built  up.  These  ele- 
ments are  tapered  as  required  for  the  horn 

or  funnel  shape. 
Element  1  has  soldered  or  secured  thereto 

45  a  ring  d  at  its  narrow  or  rear  end.  Element 

2  has  at  the  small  end  a  ring  e.  When  ele- 
ments 1  and  2  are  slipped  together,  these 

two  rings  come  concentric  to  one  another 
with  a  certain  space  between  the  rings.     Into 

50  this  space  pass  the  tail  or  narrow  ends  of  the 
other  elements  3  to  11  as  they  are  slipped  or 
pushed  into  place.  The  ring  d  is  flanged  at 
its  narrow  end,  and  this  flange  has  cuts,  as 
seen  at/,  Fig.  3. 

A  funnel-shaped  tube  g  has  a  suitable  55 
catch — as,  for  example,  pins  h.  The  tube  is 
passed  small  end  first  into  the  large  end  or 
mouth  of  the  horn  when  built  up  and  through 
the  rings,  the  pins  7i  passing  through  cuts  or 
slits/,  and  a  turn  is  then  given  to  lock  the  60 
tube  and  horn  on  the  plan  of  a  bayonet- 
joint.  These  parts  can  thus  be  easily  con- 

nected or  disconnected. 

One  of  the  elements — for  example,  1 — can 
have  an  eye  or  suspending  ring  i,  as  gener-  65 
ally  applied  for  supporting  the  horn  when  in 
use. 

The  tube  is  shown  with  a  flange  or  shoulder 
at  which  is  a  packing  &,  such  as  a  rubber 
ring.     When  this  flange  sits  against  ring  e,  70 
the  packing  makes  tight  closure  against  the 
horn  1  to  1 1  or  its  inner  side. 

When  the  sections  are  pulled  apart,  they 
can  be  laid  flat  upon  one  another  and  packed 
into  small  compass.  75 

At  each  bead  h  the  respective  element  or 
horn-section  has  a  guide  m,  which,  according 
to  Fig.  6,  might  be  a  piece  of  wire;  but,  as  seen 
in  Fig.  7,  the  guide  could  also  be  formed  by 
suitably  pressing  or  bending  part  of  the  80 
stock  or  sheet-metal  pieces  composing  the 
elements. 

At  the  front  or  mouth  end  of  the  horn  the 
sections  are  shown  with  stops  or  alining 
laps  0,  which  when  the  parts  are  assembled  85 
or  slipped  together  arrest  the  parts  in  line 
or  with  the  tail  or  inner  end  portions  properly 
in  place  between  the  rings.  These  laps  or 
stops  0  can  be  made  of  any  desirable  form  or 
finish.  90 

The  horn  when  dismembered  can  be  car- 
ried in  a  small  compass,  such  as  a  narrow  box 

with  handle.  Any  suitable  catch  or  fasten- 
ing for  the  tube  can  be  used  in  place  of  the 

bayonet-joint  shown.  All  such  variations  95 
are  included  in  the  invention,  such  as  varia- 

tions of  size,  material,  and  the  like. 
What  I  claim  as  my  invention,  and  desire 

to  secure  by  Letters  Patent,  is — 
1.  A  phonograph-horn  comprising  sec-  100 

tions  or  elements  adapted  to  be  slipped  and 
form  engagement  with  one  another,  two  of 
the  sections  having  concentric  rings  between 
which  parts  of  the  other  sections  can  enter  or 
sit.  105 

2.  A  phonograph-horn  comprising  sepa- 
rable sections,  a  ring  on  the  end  portion  of 

one  of  the  sections,  and  a  tube  adapted  to  be 
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'5 

20 

detachably  connected  to  the  ring,  said  tube 
being  made  to  form  a  continuation  of  the 
horn  and  having  a  packing  or  ring  for  tight 
closure  against  the  assembled  horn  elements. 

.5.  A  phonograph-horn  comprising  sepa- 
rable sections,  a  ring  on  one  of  the  sections, 

and  a  t  ube,  said  ring  and  tube  having  a  bayo- 
net-joint or  separable  connection. 

4.  A    phonograph-horn    comprising    sec- 
io  tions,  concentric  rings  fastened  one  each  to 

two  of  the  sections,  and  a  tube  having  a 
flange  adapted  to  sit  against  one  of  the  rings, 
and  having  a  stud  or  pin  for  engaging  another 
of  said  rings. 

5.  A  phonograph-horn,  comprising  a  plu- 
rality of  elements  adapted  to  detachably  en- 

gage with  one  another  and  each  of  which  is 
provided  at  one  end  with  an  alining  stop,  the 
stop  carried  by  one  element  projecting  over 
and  engaging  the  adjacent  element. 

6.  A  phonograph-horn  comprising  a  plu- 
rality of  interengaging  detachable  sections, 

each  of  said  sections  provided  at  one  side 
with  a  channel  extending  in  the  direction  of 
the  length  thereof  and  further  provided  with 
a  guide  in  close  proximity  to  the  channels, 
and  each  of  said  sections  further  having  its 
opposite  side  provided  with  a  bead  extending 
in  the  direction  of  the  length  thereof,  said 
bead  adapted  to  engage  in  the  channel  of  an 
adjoining  section. 

7.  A  phonograph-horn  comprising  a  plu- 
rality of  interengaging  detachable  sections, 

one  of  said  sections  having  fixedly  secured 
35  thereto  and  projecting  from  one  end.  thereof  a 

ring  adapted  to  receive  the  corresponding 
ends  of  the  other  sections,  and  a  tube  adapt- 

ed to  be  detachably  connected  to  the  said 
ring. 

40       8.  A  phonograph-horn  comprising  a  plu- 

25 

3° 

rality  of  interengaging  detachable  sections, 
one  of  saiil  sections  having  fixedly  secured 
thereto  and  projecting  from  one  end  there- 

of a  slitted  ring  adapted  to  receive  the  cor- 
responding ends  of  the  other  sections,  and  45 

adapted  to  be  adjustably  connected  to  said 
ring  and  provided  with  a  pin. 

9.  A  phonograph-horn  comprising  a  plu- 
rality of  interengaging  detachable  sections, 

one  of  said  sections  having  fixedly  secured  50 
thereto  and  projecting  from  one  end  thereof 
a  ring,  another  of  said  sections  having  fixedly 
secured  near  one  end  thereof  a  ring  arranged 
in  advance  of  the  other  ring,  forming  thereby 
a  space  between  the  rings  into  which  the  ends 
of  the  other  sections  are  positioned,  and  a 

tube  adapted  to  be  detachabl}r  connected  to 
one  of  said  rings  and  bearing  against  the 
other  of  said  rings. 

10.  A  phonograph-horn  comprising  a  plu- 
rality of  interengaging  detachable  sections, 

one  of  said  sections  having  fixedly  secured 
thereto  and  projecting  from  one  end  thereof 
a  ring,  another  of  said  sections  having  fixed ly 
secured  near  one  end  thereof  a  ring  arranged 
in  advance  of  the  other  ring,  forming  thereby 
a  space  between  the  rings  into  which  the 
ends  of  the  other  section  are  positioned,  and 
a  tube  provided  with  a  flange  carrying  a  pack- 

ing, said  tube  adapted  to  be  detachably  con- 
nected to  one  of  said  rings,  bearing  against 

the  other  of  said  rings  and  having  the  pack- 
ing engaging  the  inner  face  of  said  sections. 

In  testimony  whereof  I  have  hereunto  set 
my  hand  in  the  presence  of  two  subscribing 
witnesses. 

EDWARD  WEISLOWITS. 
Witnesses : 

George  Hulsberg, 
Edward  Wiesner. 
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No.  835,544. Specification  of  Letters  Patent. 

Application  filed  March  27,  1906,    Serial  No.  308,362. 

Patented  Nov.  13,  1906. 

To  all  ichom  it  mar/  concern: 
Be  it  known  that  I,  Thomas  H.  Macdon- 

ald,  a  citizen  of  the  United  States  of  Amer- 
ica, and  a  resident  of  Bridgeport,  Fairfield 

county,  Connecticut,  have  invented  a  new 
and  useful  Improvement  in  Sound-Repro- 

ducers, which  improvement  is  fully  set  forth 
in  the  following  specification. 

This  invention  has  reference  to  the  con- 
struction of  sound-reproducers  for  use  with 

sound-records  of  the  varying-depth  type. 
Such  reproducers  have  heretofore  been  con- 

structed so  that  the  reproducer  as  a  whole  or 
the  stylus-carrying  member  thereof  is  piv- 

oted and  rests  by  gravity  on  the  sound-rec- 
ord. This  gravity-reproducer  has  certain 

well-known  utilities,  such  as  adjusting  itself 
to  and  faithfully  tracking  the  sound-groove 
and  bearing  with  uniform  pressure  upon  the 
tablet.  These  results  are  practically  indis- 

pensable to  successful  sound-reproduction. 
Efforts  have  heretofore  been  made  to  sub- 

stitute spring  tension  for  the  weight  and  at 
the  same  time  secure  the  above-mentioned  in- 

dispensable results.  So  far  as  I  am  aware, 
these  efforts  have  not  been  entirely  success- 

ful from  a  commercial  standpoint,  since  the 
structures  were  either  too  complicated  for 
use  in  the  hands  of  any  but  skilled  experts  or 
else  were  too  expensive  to  manufacture,  and 
in  some  instances  both  of  these  objections 
obtained. 

The  object  of  the  present  invention  is  to  se- 
cure by  the  use  of  spring  tension  the  same 

practical  results  heretofore  obtained  by  the 
use  of  a  weight,  while  at  the  same  time  pro- 

viding a  structure  which  is  simple  in  opera- 
tion and  may  be  cheaply  constructed. 

The  inventive  idea  involved  in  the  present 
invention  may  find  some  variety  of  mechan- 

ical expression,  but,  generally  speaking,  it 
consists  in  combining  with  the  diaphragm 
and  a  stylus  connected  therewith  a  pin  jour- 
naled  to  turn  in  the  frame  of  the  reproducer 
in  a  plane  approximately  perpendicular  to 
the  diaphragm,  which  pin  carries  a  spring 
tending  to  press  the  stylus  against  the  sound- 
record.  This  affords  a  structure  that  may 
be  cheaply  manufactured,  is  perfectly  simple 
in  operation,  and  is  thoroughly  effective  since 

60 

the  spring  and  all  the  connected  parts  move 
with  the  pin,  which  is  journaled  in  the  frame, 
as  above  described. 

Furthermore,  the  present  invention  not 
only  secures  high  efficiency  in  sound-repro-  55 
duction,  but  it  results  also  in  an  economical 
and  durable  construction.  The  floating 
weight  is  dispensed  with  and  its  place  is 
taken  by  a  relatively  light  plate  to  which  the 
stylus-bar  is  pivoted.  Moreover,  the  spring 
acts  when  the  reproducer  is  not  in  use  to 
hold  the  supporting-plate  firmly  against  a 
stop,  thereby  preventing  rattling  and  greatly 
diminishing  the  liability  to  injury.  A  repro- 

ducer of  the  improved  construction  can  op-  65 
erate  at  one  angle  to  the  horizon  as  well  as 
at  another,  whereas  the  ordinary  gravity-re- 

producer will  only  operate  advantageously 
at  the  particular  angle  for  which  the  weight 
has  been  calculated. 

In  the  best  form  in  which  the  invention 

has  thus  been  applied  the  reproducer  and  dia- 
phragm have  no  movement  perpendicular  to 

the  tablet,  the  stylus  being  pivoted  to  a  sup- 
porting-plate hinged  so  as  to  move  perpen- 

dicularly to  the  tablet  and  the  spring  being 
applied  to  this  supporting-plate.  When  the 
reproducer  is  brought  into  its  operative  posi- 

tion, the  pressure  of  the  stylus  on  the  tablet 
lifts  the  supporting-plate  from  its  rest  or  stop  80 
and  puts  the  spring  under  tension  or  com-  . 
pression,  as  the  case  may  be. 

The  spring  is  attached  not  to  a  fixed  part 
of  the  frame,  but  to  a  pin  or  bar  which  is 
hinged  or  swiveled  to  turn  on  an  axis  at 
right  angles  (or  approximately  so)  to  the  dia- 

phragm. The  stylus  is  pivoted  to  this  same 
bar,  so  that  the  spring  being  carried  entirely 
by  the  swinging  part  of  the  reproducer  has 
no  tendency  to  force  the  reproducing-point 
out  of  the  sound-groove.  On  the  contrary, 
experiment  shows  that  the  construction  here- 

in described  gives  better  results  in  tracking 
than  reproducers  previously  in  use. 

In  the  accompanying  drawings,  which  95 
form  part  of  this  specification,  Figure  1  is  a 
sectional  view  through  the  center  of  the  dia- 

phragm, illustrating  a  reproducer  constructed 
in  accordance  with  the  invention.  Fig.  2  is 
a  bottom  plan  view  thereof.     Fig.  3  is  a  par- 
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tial  end  view  of  the  binge.  Fig.  4  is  a  detail 
of  the  guard  and  stop.  Fig.  5  is  a  view  in 
cross-section  of  a  modified  form,  of  the  mount- 

ing. Fig.  6  is  a  detail  in  section  of  the  hinge 
5  thereof. 

The  frame  25  and  diaphragm  26  of  the  re- 
producer are  or  may  he  of  ordinary  construc- 

tion. The  stylus-lever  8  is  pivoted  to  a  stud 
9,  attached  to  the  supporting-plate  10,  the 

io  latter  heing  hinged  at  12  to  a  pin  28,  which  is 
journaled  in  a  tube  or  bushing  29,  screwed 
into  the  frame  25.  Supporting-plate  10  is 
therefore  pivoted  so  as  to  turn  freely  on  an 
axis  substantially  at  right  angles  to  the  dia- 

15  phragm.  Stylus-lever  8  is  connected  to  the 
diapliragm  by  a  flexible  connection  13,  as 
usual.  Hinge-pin  28  has  a  downward  pro- 

jection 30,  to  which  is  attached  one  end  of 
spiral  spring  16,  whose  other  end  is  attached  to 

20  plate  10.  This  spring  tends  to  hold  the  sty- 
lus in  contact  with  the  sound-record,  but 

being  carried  entirely  by  the  swinging  part  of 
the  reproducer  it  has  no  tendency  to  force  the 
stylus  out  of  the  sound-groove.     Hinge-pin 

25  28  has  an  elongated  bearing  in  tube  29,  so  as 
to  prevent  binding  due  to  the  pull  of  the 
spring.  The  top  of  tube  or  bushing  29  is 
closed  by  a  screw  31. 

Figs.  5  and  6  illustrate  a  modified  construc- 
30  tion  of  the  hinge.  Pin  28  instead  of  being 

journaled  in  the  tube  29  is  pivoted  at  its 
ends  between  centers  32  33.  One  of  these 
centers  passes  through  the  top  of  tube  29 
and  the  other  through  a  strap  34,  attached  to 

35  the  frame  25  and  passing  under  pin  28,  which 
has  a  bend  or  offset  at  this  point.  This  con- 

struction gives  the  result  of  the  elongated 
bearing  with  less  friction  than  the  construc- 

tion shown  in  Figs.  1  and  2. 
40  The  free  end  of  hinged  plate  10  has  a  pin 

14,  which  projects  through  a  hole  in  guide- 
plate  15.  This  hole  is  of  ample  width  to  af- 

ford free  lateral  play  to  the  plate.  The  up- 
per side  of  this  hole  is  made  V-shaped  to 

45  guide  the  swinging  parts  to  a  central  position 
when  raised  by  the  lifting-cam.  This  in- 

sures the  proper  position  of  the  stylus  when 
dropped  upon  the  record. 

The  frame  25  of  the  reproducer  which  car- 
50  ries  the  diaphragm  is  attached  to  the  usual 

carriage  35,  and  in  this  case  the  attachment 
is  a  rigid  one,  so  that  the  diaphragm  is  not 
movable  toward  and  from  the  sound-record 
except  in  response  to  vibratory  motions  of 

55  the  stylus.  The  lifting-cam  7  acts  upon  the 
tailpiece  36  of  plate  10,  lifting  the  latter 
(and  the  stylus  with  it)  Avithout  moving  the 
diaphragm  and  its  support. 

The  mounting  herein  described  has  advan- 
6  c  tages  even  when  the  pressure  of  the  stylus 

against  the  sound-record  is  due  entirety  to 
gravity. 

Having  thus  described  my  invention,  I 

claim- — 
1.  In  a  sound-producer,  the  combination  65 

with  the  diaphragm  and  stylus-lever  connect- 
ed therewith,  of  a  support  to  which  said  sty- 

lus-lever is  pivoted,  a  hinge-pin  journaled  at 
approximately  right  angles  to  the  diaphragm, 
said  stylus-support  being  pivoted  directly  to  70 
said  pin,  and  a  spring  attached  at  one  end  to 
said  pin  and  at  the  other  to  said  support . 

2.  In  a  sound-reproducer,  the  combination 
with  the  diaphragm,  of  a  stylus-lever  attached 
thereto,  a  supporting-plate  to  which  said  sty-  75 
lus-lever  is  pivoted,  a  pin  having  bearings  in 
the  frame  of  the  reproducer  approximately  at 
right  angles  to  the  diaphragm,  said  plate  be- 

ing pivoted  to  said  pin  so  as  to  move  freely 
toward  and  from  the  sound -record,  and  80 
means  carried  wholly  by  the  swinging  part  of 
the  reproducer  for  pressing  the  stylus  against 
the  sound-record. 

3.  The  combination  with  the  diaphragm, 
of  a  stylus  connected  therewith,  a  supporting-  85 
plate  to  which  the  stylus  is  attached,  a  hinge- 
pin  having  an  elongated  bearing  in  the  frame, 
said  plate  being  pivoted  directly  to  said  pin, 
and  means  carried  wholly  by  said  pin  for 

pressing  the  stylus  against  the  sound-record.     90 
4.  The  combination  with  the  diaphragm,  of 

a  stylus  connected  therewith,  a  supporting- 
plate  for  said  stylus,  a  hinge-pin  having  an 
elongated  bearing  in  the  reproducer-frame, 
said  plate  being  pivoted  directly  to  said  pin,  95 
and  a  spring  attached  at  one  end  to  said  pin 
and  at  the  other  to  said  plate. 

5.  The  combination  with  the  diaphragm 

and  stylus  connected  therewith,  of  a  pin  jour- 
naled in  the  frame  approximately  perpendicu-  100 

lar  to  the  plane  of  the  diaphragm,  and  a 
spring  carried  by  said  pin  and  tending  to 
press  the  stylus  against  the  sound-record. 

6.  The  combination  with  the  diaphragm 

and  stylus  connected  therewith,  of  a  pin  jour-  105 
naled  in  the  frame  approximately  perpendicu- 

larly to  the  diaphragm,  a  support  for  said  sty- 
lus pivoted  directly  to  said  pin  and  movable 

toward  and  from  the  sound-record,  a  spring 
carried  by  said  pin  and  pressing  said  stylus  1 10 
toward  the  sound-record,  and  means  for  lift- 

ing said  stylus  against  the  pressure  of  said 
spring  without  moving  the  diaphragm. 

7.  The  combination  with  the  diaphragm 

and  stylus  connected  therewith,  of  a  pin  jour-  1 1 5 
naled  in  the  frame  approximately  perpendicu- 

larly to  the  diaphragm,  a  support  for  said 
stylus  pivoted  directly  to  said  pin  and  mov- 

able universally  independently  of  said  dia- 
phragm, means  for  lifting  said  support,  and  a  120 

guide  for  centering  said  support  and  stylus 
when  lifted. 

8.  In  a  sound-reproducer,  a  frame,  a  dia- 
phragm supported  therein,  a  pin  at  right  an- 
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gles  to  the  plane  of  the  diaphragm  and  jour- 
naled  to  turn  in  the  frame  at  a  point  exterior 
to  the  periphery  of  the  diaphragm,  a  plate 
pivoted  to  said  pin,  a  stylus  supported  by 
said  plate  and  connected  to  said  diaphragm, 
and  a  spring  carried  by  said  pin  and  acting  on 
said  plate  to  hold  the  stylus  in  contact  with 
the  record. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 10 

mg  witnesses. 
THOMAS  H.  MACDONALD. 

Witnesses : 
A.  B.  Keough, 
C.  A.  GlBNER. 
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Application  filed  December  30, 1905.    Serial  No.  293,964. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Justin  J.  Hammer,  a 

citizen  of  the  United  States,  residing  at  Red 
Bluff,  in  the  county  of  Tehama  and  State 

5  of  California,  have  indented  new  and  useful 
Improvements  in  Graphophones,  of  which 
the  following  is  a  specification. 

The  invention  relates  to  an  improvement 
in  graphophones  comprehending  specifically 

io  a  means  for  intensifying  the  sound  repro- 
duced by  the  instrument. 

The  main  object  of  the  present  invention  is 

the  production  of  a  sound-box  of  a  particular 
construction  in  the  use  of  which  the  sound- 

15  waves  are  taken  from  each  side  the  dia- 
phragm, whereby  to  intensify  the  quantity 

and  improve  the  quality  of  the  sound. 
The  invention  will  be  described  in  the  fol- 

lowing specification,  reference  being  had  par- 
20  ticularly  to  the  accompanying  drawings,  in 

which — 
Figure  1  is  a  plan  view  showing  a  grapho- 

phone  provided  with  my  improved  sound- 
reproducer.  Fig.  2  is  an  enlarged  section  on 

25  line  2  2  of  Fig.  1.     Fig.  3  is  a  section  on  line 
3  3  of  Fig.  2. 

Referring  to  the  drawings,  it  will  be  noted 

that  my  improved  sound-reproducer  is  de- 
signed primarily  for  use  in  connection  with 

30  the  graphophone,  as  1,  of  the  type  using  the 
ordinary  disk  record,  as  2. 

The  invention  specifically  comprehends  a 
new  and  improved  sound-box,  which  is  shown 
in  Fig.  3  and  consists  of  duplicate  disk-like 

35  members  3,  circumferenthdly  reduced  on 
their  approximate  faces  to  provide  recesses 

4  and  centrally  provided  with  the  concen- 
trically-arranged laterally-projecting  sleeve 

5.     The  face  of  each  disk  between  the  sleeve 

40  5  and  the  inner  edge  of  the  recess  4  is  cut 
away  to  provide  an  enlarged  recess  6,  said 
recesses  together  forming  the  sound-cham- 

ber of  the  box. 

The  disks  are  secured  together  by  screws 

45  7,  passed  through  radially-projecting  ears  8, 
extending  from  each  of  the  disks  and  de- 

signed to  be  transversely  alined.  The  re- 
cesses 4  of  said  disks  are  designed  to  receive 

annular  strips  of  suitable  deadening  mate- 
50  rial  8,  as  rubber,  between  which  the  dia- 

phragm 9  of  the  sound-box  :s  clamped  in 
securng  the  disks  together. 

The  usual  head  10  is  secured  centrally  of 
the  diaphragm,  from  which  depends  an  arm 

55  11,  carrying  the  usual  removable  stylus  12, 
the  arm  projecting  to  one  side  of  the  dia- 

phragm and  passing  through  an  opening  13 
formed  in  one  0  the  sleeves  5.  Duplicate 
horns  14  are  used  in  connection  with  the 
sound-box  the  smaller  end  15  of  each  of  60 

which  _ is  preferably  of  flexible  material  and 
of  a  size  to  snugly  fit  the  sleeves  5  of  the 
sound-box,  that  end  15  which  fits  under  the 
sleeve  formed  with  the  perforation  13  being 
also  provided  with  an  opening  16,  designed  65 
to  register  with  the  openings  13  to  permit 
passage  of  the  arm  11.  As  thus  constructed 
and  arranged  the  sound-waves  occasioned  by 
the  movement  of  the  diaphragm  will  be 
taken  from  both  sides  of  said  diaphragm  and  70 
delivered  simultaneously  through  the  horns 
14,  thereby  materially  intensifying  the  qual- 

ity of  the  sound  delivered.  Furthermore,  as 
the  sleeves  5  and  sound-chambers  6  on  each 
side  of  the  diaphragm  are  exactly  duplicated  75 
in  size  and  construction,  there  will  be  no  re- 

tarding or  reflection  of  the  sound-waves  on 
one  side  of  the  diaphragm  which  are  not  du- 

plicated on  the  other,  whereby  the  effect  of 
the  dis  phragm  is  identical  in  both  sound-  80 
chambers,  with  the  result  to  materially  im- 

prove the  quality  of  the  same. 
The  duplicate  horns  14  are  preferably  sup- 

ported on  a  cross-bar  17,  pivotally  mount- 
ed upon  a  stud  18,  having  hinged  connection  85 

with  an  arm  19,  fixed  to  the  graphophone, 
whereby  to  enable  the  horn  to  follow  the 
sound-box  in  its  accommodation  to  the  irreg- 

ularities of  the  record. 

Having  thus  described  the  invention,  what  90 

is  claimed  as  new  is — 
1.  A  sound-box  comprising  duplicate  disks 

formed  with  centrally-arranged  laterally-pro- 
jecting sleeves,  each  of  said  disks  being  formed 

with  a  central  recess  arranged  to  provide  a  95 

sound-chamber,  a  diaphragm  secured  be- 
tween and  held  by  the  disks  when  connected, 

the  sound-chamber  of  each  disk  being  iden- 
tical on  each  side  of  the  diaphragm,  a  horn 

arranged  for  connection  with  each  sleeve,  100 

and  a  stylus-arm  secured  to  the  box  and  pro- 
jecting through  an  opening  formed  in  one  of 

the  sleeves. 

2.  A  sound-box  comprising  duplicate  disks 
formed  with  centrally-arranged  laterally-pro-  105 
jecting  sleeves,  each  of  said  disks  being  cir- 
cumfereitially  reduced  to  provide  a  recess, 

and  centrally  reduced  to  provide  a  sound- 
chamber,  the  sound-chamber  being  of  greater 
depth  than  the  recess,  said  disks  being  adapt-  1 1  o 
ed  to  be  secured  together  to  register  their  re- 

spective recesses  and  sound-chambers,  annu- 
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lar  strips  of  deadening  material  seated  in  the 
recesses  of  the  respective  disks,  a  diaphragm 
secured  between  said  strips,  and  dividing  the 
sound-chambers  into  duplicate  sound-cham- 

bers arranged  respectively  on  opposite  sides 
of  the  diaphragm,  a  sleeve  projecting  from 
each  disk  in  open  communication  with  the 
sound-chamber,  and  a  stylus-arm  secured  to 

the  diaphragm  and  projecting  through  an 
opening  formed  in  one  of  the  sleeves. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

JUSTIN  J.  HAMMER. 
Witnesses: 

Simon  Hammer, 
H.  H.  Hammer. 

10 
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To  all  whom  it  may  concern: 
Be  it  known  that  T,  Frank  L.  Oapps,  a  citi- 

zen of  the  United  States,  residing  at  Newark, 
in  the  county  of  Essex  and  State  of  New  Jer- 

5  sey,  have  invented  certain  new  and  useful 
Improvements  in  Phonographs  for  Duplicat- 

ing Phonographic  Records,  of  which  the  fol- 
lowing is  a  specification. 

My  invention  relates  to  improvements  m 
io  phonograph-machines,  and  particularly  to  a 

machine  for  duplicating  phonographic  rec- 
ords. 

One  of  the  most  important  features  in  my 
invention  is  the  device  for  supporting  the  re- 

i  5  producing  and  recording  styli  in  operative  re- 
lation to  the  cylinders.  This  device  is  so  ar- 

ranged and  constructed  that  the  recording- 
stylus  will  be  free  to  move  under  the  control 
of  the  reproducing  stylus  in  a  direction  ap- 

20  proximately  perpendicular  to  the  tangent  of 
the  record-blank  at  the  point  of  contact  of 
the  recording  -  stylus  therewith  and  will  at 
the  same  time  be  held  against  movement  in 
the  direction  of  the  tangent.     This  result  is 

25  accomplished,  preferably,  by  a  lever  mechan- 
ism comprising  two  levers  pivoted  together 

in  the  line  approximately  perpendicular  to 
the  tangent  of  the  record-blank  at  the  point 
of  contact  with  it  of  the  recording-stylus,  one 

30  lever  supporting  a  reproducing-stylus  and 
the  other  lever  a  recording-stylus,  and  inde- 

pendent supports  for  said  levers.  The  sup- 
port for  one  of  the  levers  is  preferably  an  ad- 

justable one,  and  a  weight  is  also  preferablj' 
35  applied  to  one  of  the  levers  to  insure  uniform 

operation.  This  lever  device  couples  the 
styli  together  and  enables  them  to  automat- 

ically adjust  themselves  to  cylinders  of  differ- 
ent  sizes   and    thicknesses.     This   arrange- 

40  ment  affords  a  free  vibration  for  the  record- 
ing-stylus in  a  directioii  (perpendicular  to 

the  tangent)  least  affected  by  the  rotation 
of  the  blank,  and  the  device  is  therefore 
particularly  free  from  choking  and  is  capable 

45  of  faithfully  recording  all  of  the  delicate  rich 
tones  which  render  a  record  full  and  satis- 

factory. These  finer  tones  are  lost  if  the  re- 
cording-stylus is  not  free  to  vibrate  under  the 

influence  of  the  reproducer. 
50  Another  feature  of  great  importance  in 

my  invention  is  the  shape  and  manner  of 
supporting  the  recording-stylus  to  produce  a 
clean  shearing  cut  in  the  record  as  distm- 
guished  from  a  scraping  cut.     The  stylus  is 

55  formed  with  an  enlarged  frusto-conical  cut- 

ting-head, and  is  so  supported  that  the  cut- 
ting edge  will  recede  from  the  perpendicular 

to  the  tangent  at  the  point  of  contact  with  the 
blank.  A  stylus  of  this  structure  supported 
in  this  manner  and  free  to  vibrate  perpendic-  60 
ularly  to  the  tangent,  as  above  explained, 
produces  a  perfect  record. 

The  invention  will  be  understood  by  refer- 
ence to  the  accompanying  dra wings, wherem — 

Figure  1  is  a  front  elevation  of  my  im-  65 
proved  record-duplicating  phonograph-ma- 

chine. Fig.  2  is  a  sectional  end  elevation  of 
the  same.  Fig.  3  is  a  detail  plan  elevation. 
Fig.  4  is  a  detail  end  view  snowing  the  re- 

movable centering  journal-pins  for  the  two  7c 
mandrels.  Fig.  5  is  an  enlarged  longitudinal 
sectional  view  of  the  recording-stylus.  Figs. 
6  and  7  are  detail  views  of  a  modified  ar- 

rangement for  supporting  the  reproducing 
and  recording  styli.  Fig.  S  is  a  detail  repre-  75 
sentation  of  another  modification.  Figs.  9 
and  10  are  detail  views  representing  a  portion 
of  the  reproducing-stylus  arm  pivoted  to  the 
main  portion  to  allow  a  slight  sidewise  move- 

ment. 80 

1  is  the  base  of  the  framework  of  any  suit- 
able construction. 

2  is  a  shaft  journaled  in  the  central  bear- 
ing 3  and  carrying  at  one  end  one  of  the 

mandrels  4.  85 

5  is  a  centering  journal-pin  mounted  in  the 
standard  6  and  engaging  with  one  end  of  the 
shaft  2. 

7  is  a  gate  or  bar  hinged  to  the  frame,  and 
carrying  the  centering  journal-pin  8,  which  90 
supports  the  mandrel  end  of  the  shaft  2.  The 
gate  7  is  locked  in  closed  position  by  the 
hinged  finger  9,  as  in  the  ordinary  construc- tion of  a  pnonograph. 

10  is  the  driving-screw  formed  on  a  portion  95 
of  the  shaft  2. 

11  is  a  driving-pulley  driven  by  band  12, 
which  passes  over  another  pulley  13,  mounted 
on  the  power-shaft  14. 

15  and  16  are  bracket-arms  adjustably  se-  100 
cured  together  by  the  screw  17.    The  bracket 
15  is  mounted  upon  the   centering-pin   5. 
while  the  bracket  16  is  formed  with  a  jour- 

nal-head 16a. 
18  and  19  are  similar  brackets  adjustably  105 

secured  together  by  the  screw  20,  the  bracket 
18  being  mounted  upon  the  journal-pin  8. 
The  bracket  19  carries  a  longitudinally-ad- 

justable journal-pin  21,  having  right-angled 
shoulder  22,  through  which  passes  an  adjust-  no 



836,089 

io 

?o 

3° 

35 

40 

5° 

55 

ing-screw  23,  which  engages  in  the  threaded 
opening  in  t  be  bracket  19. 

2-1  Is  the  upper  mandrel-shaft,  and  25  is 
the  mandrel  carried  thereby. 

26  is  a  cem  ral  bearing  for  shaft  24,  and  27 
is  a.  reduced  end  of  shaft  24,  which  passes 

through  the  journal-head  lGa  of  bracket  16. 
28  is  a  leaf-spring  secured  to  bracket  15 

and  bearing  on  the  reduced  end  27  to  give 
the  shaft  2  1  .  tendency  to  move  longitudi- 

nally. The  centering-pin  21  engages  a  jour- 
nal-recess in  the  opposite  end  of  shaft  24. 

29  is  a  pulley  keyed  to  shaft  24,  and  30  is  a 
band  passing  around  said  pulley  and  around 
a  similar  pulley  31,  carried  by  the  shaft  2,  by 
means  of  which  the  shaft  24  will  be  driven  in 

the  same  direction  and  at  the  same  speed  as 
the  shaft  2. 

32  and  33  are  respectively  the  record  and 

blank  mounted,  respectively,  on  the  man- 
drels 25  and  4.  By  adjusting  the  position  of 

the  pin  21  it  will  be  observed  that  the  shaft 

24.  carrying  with  it  the  mandrel  25  and  rec- 
ord 32,  can  be  adjusted  longitudinally  to  in- 

25  sure  the  proper  engagement  of  the  reproduc- 
ing-styhis  therewith. 

35  is  a  carriage  of  any  suitable  construc- 
tion clamped  at  36  to  a  guide-tube  37,  which 

operates  on  the  customary  guide-rod  38. 
39  is  the  customary  spring-arm  secured  to 

the  guide-tube  37  and  carrying  at  its  forward 
end  the  driving-nuts  40,  which  are  adapted 
to  engage  with  the  rotary  driving-screw  10, 
and  thereby  push  the  carriage  along. 

41  is  a  suitable  guide  on  the  front  portion 
of  the  carriage  which  engages  the  front  bar 

42  of  the  ordinar}'  phonograph  -  machine. 
The  carriage  will  therefore  slide  upon  the  rod 
38  and  front  bar  42. 

45  is  a  supporting-bar  formed  with  a  lon- 
gitudinal slot  46  and  secured  to  the  lug  47  of 

the  carriage  35  by  means  of  the  clamping- 
screwr  48,  which  passes  through  the  slot  46. 
The  forward  end  of  the  bar  45  is  formed  with 

a  }roke  50,  injvhicri  is-piv^ted-a-^eight  51  on 
the  pins  52^ 

"53  is~!3ie~  reproducing-lever  carrying  the reproducing  sapphire  stylus  54  and  pivotally 
connected  at  its  end  55  with  the  forward  end 

of  the  pivot  ally-supported  weight  51.  The 
lever  53  has  a  right-angled  extension  53a,  to 
which  is  pivotally  connected  the  recording 
lever  or  arm  56,  which  carries  in  a  suitable 

socket  formed  in  one  end  the  sapphire  re- 
cording-stylus 57.  The  forward  end  of  lever 

56  rests  on  a  rounded  or  sharp  edge  58  of  the 
supporting-arm  59,  which  is  pivoted  in  the 
sliding  block  or  bracket  60  and  is  provided 
with , a  V  or  other  suitable  spring  61  and  an 

60  adjusting-screw  62  for  regulating  its  posi- 
tion and  adjusting  the  position  of  the  styli. 

The  recording-stylus  57  is  preferably  formed 
of  a  cylindrical  link  57a  and  an  enlarged 
frusto-conical  cutting-head  57b,  which  may 

65  be  hollowed  out,  as  shown  in  Fig.  5. 

The  sliding  block  or  bracket  60  is  mounted 
in  a  suitable  slot  formed  in  the  bracket  65 

and  adjusted  forward  and  back  in  said 
bracket  by  the  screw  66,  which  engages  a  lug 
on  the  bracket  60.  The  bracket  65  is  verti-  70 
cally  adjusted  on  the  supporting-arm  67  by 
means  of  the  screw  68  and  slot  69. 

70  is  a  telltale-reproduer  having  a  dia- 
phragm of  any  suitable  construction  from 

the  center  of  which  projects  an  eye  71.  75 

72  is  a  thread  attached  to  the  pivot-pin 
connecting  levers  53  and  56  ana  passing 
through  the  eye  71  and  provided  at  its  free 
end  with  a  small  weight  73. 

74  is  a  hearing-tube  suitably  connected  to  80 
the  reproducer  70  and  adapted  to  have  suit- 

able earpieces  attached,  by  means  of  which 

the  vibrations  of  the  reproducing-arm  can  be 
heard  and  the  proper  operation  of  the  device 
detected.  85 

75  is  a  short  rock-shaft  suitably  journaled 
in  bearings  76  in  the  carriage  and  carrying 
the  rock-arms  77  and  78.  The  rock-arm  77 
carries  a  rod  79,  which  passes  under  the 

spring-arm  39  and  is  adapted  to  lift  the  driv-  90 
ing-nuts  40  out  of  engagement  with  the 
screw  10  when  the  rock-shaft  75  is  moved. 

The  rock-arm  78  extends  forward  and  en- 

gages under  the  extension  of  the  pivot-pin 
55,  which  connects  the  weight  51  and  lever  95 

53  and  by  reason  of  such  engagement  disen- 
gages the  styli  from  the  record  and  blank. 

Keyed  to  the  right-hand  end  of  the  rock- 
shaft  75  is  an  operating-lever  80,  pivoted  at 
its  lowTer  end  81  to  a  link  82,  wdiich  latter  has  100 
a  crooked  forward  end  83,  adapted  to  extend 

around  a  pivot-pin  84. 
85  is  an  operating-finger  pivotally  mount- 
ed upon  the  pin  84  and  connected  at  86  with 

the  end  of  link  82.  105 

87  is  a  spiral  spring  attached  to  lever  80 
and  link  82  for  holding  them  in  the  position 
indicated  in  full  lines  in  Fig.  2  wdien  all  parts 
are  in  inoperative  position  or  in  the  position 
indicated  in  dotted  lines  in  said  figure  when  no 
the  parts  are  in  operation. 

In  Figs.  6  and  7  I  have  shown  a  slight 
modification  of  the  device  for  operatively 

supporting  the  styli.  In  this  form  of  the  de- 
vice the  pivoted  supporting-arm  59  has  a  115 

bifurcated  forward  end  90,  to  which  the 
weighted  lever  91  is  pivoted  by  means  of  the 
pin  92.  The  reproducing-lever  53  is  pivoted 
to  the  outer  end  of  the  lever  90  and  is  also 

pivotally  connected  to  the  recording-lever  120 
56,  as  in  the  preferred  form.     The  forward 
end  of  the  record-lever  56  rests  on  the  pin  92. 

In  Fig.  8  I  have  shown  a  further  modifica- 
tion, in  which  the  reproducing-stylus  54  and 

recording-stylus  57  are  carried  in  opposite  125 
ends  of  a  single  lever  95,  wrhich  is  pivotally 
mounted  in  the  forward  end  of  a  balanced 

weight  96,  pivoted  upon  the  pin  97.  98  is  a 
heel  projecting  from  the  lever  95,  and  100  is 
a  thread  extending  from  said  heel  over  a  pul-  130 
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ley  101  and  provided  with  a  weight  102, 
which  holds  the  styli  to  their  work  in  a  man- 

ner somewhat  similar  to  preferred  form. 
In  Figs.  9  and  10  I  have  shown  the  pre- 

5  ferred  form  of  reproducing-stylus,  in  which  a 
forward  end  of  the  lever  105,  carrying  the 
stylus  54,  is  pivoted  to  the  rear  portion  106 
by  means  of  a  pin  107,  which  engages  in  a 
suitable  socket  in  the  lever  portion  106  and  a 

io  small  plate  108.  The  pivot-pin  107  extends 
approximately  at  right  angles  to  the  tangent 
or  the  cylindrical  record  at  the  point  which 
the  stylus  54  comes  in  contact  and  enables 
the  stylus  to  readily  find  its  way  into  the 

15  groove  of  the  record. 
It  will  be  observed  that  the  stylus-sup- 

porting levers  53  and  56  are  connected  to  or 
supported  from  suitable  stationary  points, 
which  prevent  movement  in  the  direction  of 

20  the  tangent  to  the  record-blank  at  the  point 
of  contact  therewith  of  the  recording-stylus. 
It  will  also  be  observed  that  the  two  levers 

are  pivoted  together  in  the  line  approxi- 
mately perpendicular  to  the  tangent.     In  re- 

25  cording  or  duplicating  with  my  improved 
machine  the  tendency  of  the  rotating  blank 
is  to  move  the  recording-stylus  out  of  the 
wax  upon  an  arc  drawn  from  the  point  of 
pivot    connecting    the    two    levers.     Move- 

30  ment  in  this  arc  is  prevented  by  reason  of  the 
weight  and  the  engagement  of  the  reproduc- 

ing-stylus with  the  record  which  is  being 
copied.  The  only  movement  therefore  that 
the  stylus  can  have  is  in  a  line  perpendicular 

35  to  the  tangent  at  the  point  of  contact  of  the 
stylus  with  the  record,  this  being  the  freest 
and  best  motion  for  producing  a  perfect  rec- 

ord, because  it  is  least  affected  by  the  move- 
ment of  the  record,  and  the  stylus  being  con- 

40  strueted  and  supported  to  make  a  clear 
shearing  cut  it  will  be  obvious  that  a  perfect 
reproduction  of  the  original  record  will  be 
obtained. 

It  is  to  be  understood  that  I  do  not  limit 

45  myself  to  the  specific  forms  of  mechanisms 
hereinbefore  described,  but  that  various  me- 

chanical changes  may  be  made  within  the 
scope  of  the  claims  without  departing  from 
the  spirit  of  the  invention. 

50  Having  thus  fully  described  my  invention, 
the  following  is  what  I  claim  as  new  therein 
and  desire  to  secure  by  Letters  Patent : 

1.  In  a  machine  for  duplicating  phono- 
graphic records,  the  combination  of  the  two 

55  levers  pivotally  connected  and  carrying  re- 
spectively a  recording-stylus  and  a  reproduc- 

ing-stylus, and  an  arm  engaging  one  of  said 
levers  and  tending  to  move  the  recording- 
stylus  forward  (in  opposition  to  the  direction 

60  of  travel  of  the  blank)  in  an  arc  drawn  from 

the  connecting-pivot  of  the  two  levers,  said 
arm  resisting  movement  of  the  recording- 
stylus  in  the  opposite  direction  m  said  arc, 
and  said  recording-stylus  being  free  to  vi- 

65  brate  in  a  line  perpendicular  to  the  tangent 

at  the  point  of  contact  of  the  stylus  with  the 
blank,  substantially  as  and  for  the  purpose 
set  forth. 

2.  In  a  machine  for  duplicating  phono- 
graphic records,  the  combination  of  the  two  70 

levers  pivoted  together  and  carrying  respec- 
tivety  a  reproducing-stylus  and  a  recording- 
stylus,  means  for  supporting  the  levers  in 
operative  position  and  holding  them  to  their 
work,  a  telltale  reproducing-diaphragm,  an  75 
eye  attached  to  said  diaphragm,  a  thread 

passing  loosely  through  said  eye  and  con- 
nected to  the  pivoted  levers,  and  a  weight  at- 
tached to  the  free  end  of  said  thread,  sub- 

stantially as  set  forth.  80 
3.  In  a  machine  for  duplicating  phono- 

graphic records,  the  combination  of  the  two 
levers  pivotally  attached  and  carrying  respec- 

tively a  reproducing-stylus  and  a  recording- 
stylus,  a  weight  engaging  the  reproducing-  85 
lever,  a  vertically- adjustable  bracket,  a 
horizontally- adjustable  block  or  bracket 
mounted  thereon,  and  an  adjustable  support 

pivoted  to  said  horizontally- adjustable 
block  or  bracket  and  engaging  and  support-  90 
ing  one  end  of  the  recording-lever,  substan- 

tially as  set  forth. 
4.  A  recording  -  stylus  for  phonographs 

having  an  enlarged  frusto-conicai  cutting- 
head,  in  combination  with  a  cylindrical  rec-  95 
ord  -  blank  and  means  for  supporting  the 
stylus  in  operative  position  on  the  blank 
with  its  cutting  edge  receding  from  the  per- 

pendicular to  the  tangent  at  the  point  of 
contact,  substantially  as  set  forth. 

5.  In  combination  with  a  cylindrical  rec- 
ord-blank, a  recording-stylus  for  phonographs 

having  an  enlarged  frusto-conicai  cutting- 
head  supported  with  its  cutting  edge  reced- 

ing from  the  perpendicular  to  the  tangent  at  105 
the  point  of  contact  with  the  blank,  and  free 
to  vibrate  approximately  in  the  line  of  said 
perpendicular,  substantially  as  set  forth. 

6.  In  a  phonograph,  the  combination  of 
the  mandrel,  the  driving-screw,  the  carriage,  no 
the  spring-arm  mounted  upon  the  carriage 
and  carrying  the  driving-nut,  the  stylus  sup- 

ported from  the  carriage,  a  rock-shaft,  rock- 
arms  on  the  rock-shaft  adapted  to  engage 
the  stylus -support  and  spring-arm,  an  op-  115 
erating  crank-arm  also  keyed  to  the  rock- 
shaft,,  a  pivoted  ringer,  a  link  pivotally  con- 

nected to  the  ringer  and  operating  crank-arm, 
and  a  spring  connecting  the  link  and  operat- 

ing crank-arm,  substantially  as  set  forth.  120 
7.  In  a  phonograph,  the  combination  of 

the  lower  mandrel,  the  centering-pin  jour- 
nals for  said  mandrel,  brackets  supported 

upon  said  centering-pins,  and  means  for  sup- 
porting an  upper  mandrel  upon  said  brack-  125 

ets,  substantially  as  set  forth. 
8.  In  a  phonograph,  the  combination  of 

the  lower  mandrel,  the  centering-pin  jour- 
nals for  said  mandrel,  bracket-arms  15  and 

18  mounted  upon  the  pin-journals,  bracket-  130 

100 
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anus  16  and  19  adjustably  mounted  upon 
the  arms  15  and  18  respectively,  and  an  up- 

per mandrel  journaled  in  the  arms  16  and 
lit,  substantially  as  set  forth. 

it.  A  cutting-style  for  sound-records  hav- 
ing at  one  end  a  thin  laterally-projecting  cir- 

cular head  having  its  periphery  formed  with 
a  cut  t ing  edge. 

10.  A  cut  t  ing-style  lor  sound-records  hav- 
ing at  one  end  a  thin  laterally-projecting 

head  having  its  periphery  sharpened  and  its 
face  concaved. 

1 1 .  A  cutting-style  for  sound-records  pro- 

vided at  one  end  with  a  laterally-extending 
disk-shaped  head  havingits  periphery  sharp-  15 
ened  to  form  a  cutting  edge. 

12.  A  cutting-style  for  sound-records  pro- 
vided at  one  end  with  a  Laterally-extending 

disk-shaped  head  having  its  periphery  sharp- 
ened to  form  a  cutting  edge  and  having  its  20 

face  concaved. 

FRANK  L.  CAPPS. 

Witnesses: 
Wm.  E.  Knight, 
J.  Green. 
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To  all  whom,  it  may  concern: 
Be  it  knoAvn  that  I,  Walter  S.  Tyler,  of 

Bridgeport,  Connecticut,  have  invented  a 
new  and  useful  Improvement  in  Apparatus 

5  for  Molding  Sound-Records,  which  invention 
is  fully  set  forth  in  the  following  specification. 

My.  invention  relates  to  improvements  hi 
apparatus  for  producing  duplicate  cylindrical 
sound-records  by  impressing  blank  cylinders 

io  against  the  inner  surface  of  a  matrix,  and 
particularly  blank  cylinders  having  a  thin 
wall  and  made  of  materials  such  as  celluloid, 
my  object  being  generally  to  improve  the 
efficiency  of  such  apparatus  in  forming  upon 

FS  the  record-blank  an  accurate  impression  of 
the  surface  of  the  matrix. 

The  improvements  constituting  the  inven- 
tion may  be  readily  comprehended  from  the 

detailed  description  and  draAvmgs.     The  lat- 
20  ter  show  the  preferred  embodiment. 

Figure  1  is  a  vertical  sectional  view  of  the 
apparatus,  and  Fig.  2  is  a  schematic  view  of 
means  adapted  to  be  used  in  preparing  blank 
record-cylinders  for  use  in  the  apparatus  of 

25  Fig.  1. 
The  construction  of  the  apparatus  will  be 

described  in  explaining  its  manner  of  use  in 
forming  duplicate  cylindrical  sound-records. 

The  raw  material  from  which  the  blanks 

30  are  formed  is  preferably  in  the  form  of  cellu- 
loid tubes.  These  tubes  are  forced  over  a 

tapered  cylindrical  mandrel  4,  preferably  of 
solid  metal,  having  a  shank  or  stem  of  smaller 
diameter  adapted  to  fit  into  one  end  of  a  sec- 

35  tion  of  pipe  5,  the  other  end  of  the  latter  be- 
ing supported  in  any  suitable  manner,  as  in 

the  jaws  of  a  vise.  Pipe  5  must  be  of  such 
length  as  to  accommodate  the  entire  length 
of  the  celluloid  tube.     By  this  operation  ir- 

40  regularities  in  the  size  and  cylindrical  form  of 
the  tubes  will  be  removed  by  releasing  pipe  5 
from  the  vise  and  the  pipe  then  replaced  in 
the  vise  with  mandrel  4  between  nozzles 
6  6,  from  which  jets  of  steam  are  projected  to 

45  heat  the  mandrel.  After  a  tube  is  thus 
shaped  and  stretched,  which  operation  is  fa- 

cilitated by  heating  of  the  mandrel,  it  is  cut 
up  into  suitable  lengths,  which  are  washed, 
dried,  and  coated  with  a  solution  of  dye  of 

50  the  proper  color  dissolved  m  acetone  or  simi- 
lar liquid,  which  is  a  solvent  of  celluloid. 

These  blanks  after  becoming  perfectly  drj^ 
are  ready  to  receive  an  impression.     A  blank 

19  thus  formed,  and  preferably  previously 
coated  with  a  very  thin  film  of  oil  to  prevent  55 
sticking  in  the  mold,  is  placed  in  the  matrix  or 
mold  7,  Fig.  1,  the  latter  bearing  on  its  inner 
surface  a  ridge  the  counterpart  of  the  sound- 
record  groove  to  be  impressed  in  the  blank. 
The  matrix  is  supported  upon  and  its  lower  60 
end  closed  by  a  base-plate  8,  having  therein 
a  circular  recess  9 ,  which  at  its  greatest  diam- 

eter is  large  enough  to  receive  the  lower  ex- 
tremity of  the  matrix.     The  peripheral  edge 

of  this  recess  is  formed  with  two  annular  65 
shoulders,  an  outer  shoulder  10,  upon  which 
the  matrix  rests,  and  an  inner  shoulder  11, 
between  which  and  the  lower  edge  of  the  ma- 

trix there  is  left  an  annular  space  12,  the  lat- 
ter having  vents  or  outlets   13   extending  70 

through  the  base-plate.     Within  the  shoul- 
der 11  and  bounded  by  the  vertical  wall  of 

said  shoulder  the  recess  9  is  of  a  diameter  ap- 
proximately equal  to  the  internal  diameter  of 

the  matrix.     A  pipe  14,  tapped  through  the  75 
base-plate  S,  communicates  with  a  valve-con- 

trolled steam-pipe  15  and  a  valve-controlled 
compressed-air  pipe  16. 

The  upper  end  of  the  matrix  is  closed  by  a 
plate  or  cap  20,  having  an  arrangement  of  80 
recess  and  shoulders  similar  to  that  of  the 

base-plate.     21  is  a  circular  recess  in  the  un- 
der side  of  said  cap,  having  two  peripheral 

annular  shoulders,  an  outer  one,  22,  which 
bears  against  and  supports  the  cap  upon  the  85 
upper  extremity  of  the  matrix,  and  an  inner 
one,  23,  between  which  and  the  end  of  the  ma- 

trix there  is  left  an  annular  space  24,  having 
vents  or  outlets  25  extending  through  the 
top  plate   or   cap.     A   depending  flange   26  90 
around  the  edge  of  the  cap  fits  closely  around 
the  end  of  the  matrix. 

A  blank  19,  which  should  be  of  a  length 
slightly  greater  than  the  length  of  the  matrix 
plus  that  portion  of  the  depths  of  recesses  21  95 
and  14  which  is  beyond  the  ends  of  the  ma- 

trix, having,   as  before   sated,  been  placed 
hi  the  matrix,  the  latter  seated  in  the  base- 

plate, and  the  cap  adjusted  to  position  above 
the  matrix,  it  will  be  found  that  the  blank  100 
by  reason  of  its  length  will  hold  the  shoulder 
22  slightly  above  the  end  of  the  matrix. 
Downward  pressure  is  applied  to  the  cap  by 
means  of  a  wedge  27  engaging  an  opening 
through  stem  28  (to  which  latter  the  cap  is  105 
secured)    and   acting  against   a  fixed  rigid 



836,417 

overhanging  arm  29.     This  pressure  forces 
and  compacts  the  ends  of  the  blank  tightly 
against  the  bottom  walls  of  the  recesses  9 
and  21,  forming  tight  joints  at  these  points, 

5  and  finally  seats  shoulder  22  against  the  end 
of  matrix  7.  Steam  at  suitable  pressure  is 
now  admitted  through  pipes  15  and  14  to 
soften  and  expand  the  celluloid  blank.  Any 
escape  of  steam  that  may  take  place  around 

io  the  ends  of  the  blank  and  out  through  the 
annular  spaces  12  and  24  is  quickly  checked 
by  the  suction  caused  by  the  escaping  steam 
drawing  the  softened  celluloid  into  the  crev- 

ices through  which  the  steam  is  escaping, 
1 5  thereby  sealing  said  crevices  against  further 

escape  of  steam.  In  this  manner  the  cellu- 
loid may  be  caused  to  slightly  protrude  into 

the  spaces  12  and  24.  After  the  steam  has 
sufficiently  softened  the  celluloid  and  ex- 

20  panded  the  blank  to  take  an  accurate  im- 
pression of  the  surface  of  the  matrix  the 

steam  is  turned  oft'  by  closing  the  valve  in pipe  15.  Air  under  desired  pressure  is  now 
admitted  through  pipes  16  and  14,  by  open- 

25  ing  the  valve  in  the  former,  to  maintain  suffi- 
cient internal  pressure  to  hold  the  celluloid 

record-cylinder  in  engagement  with  the  sur- 
face of  the  matrix  while  said  record-cylinder  is 

cooling  and  hardening.     A  small  opening  30 
30  through  cap-plate  20  permits  the  constant 

escape  of  a  very  limited  quantity  of  steam 
and  later  of  compressed  air.  While  this  es- 

cape of  fluid  is  not  sufficiently  rapid  to  cause 
a  material  or  detrimental  fall  of  pressure,  it 

35  does  effect  a  circulation  of  the  fluids  through 
the  matrix,  which  facilitates  the  mainte- 

nance, in  the  case  of  steam,  of  the  desired  heat- 
ing temperature,  and,  in  the  case  of  com- 

pressed air,  of  a  better  cooling  temperature. 
40  The  cooling  may  be  hastened  by  filling  or 

circulating  through  the  jacket  31  (screw- 
threaded  onto  the  matrix  7)  cold  water  or 
other  cooling  liquid.  After  the  record  has 
sufficiently  cooled  and  hardened  to  retain  its 

45  shape,  the  internal  pressure  of  the  com- 
pressed air  having  been  maintained  during 

the  hardening,  the  supply  of  compressed  air 
is  turned  off  by  closing  the  valve  in  pipe  16, 
the  cap  20  is  raised,  and  the  record  removed. 

50  The  record  will  have  contracted  sufficiently 
to  disengage  it  from  the  surface  of  the  ma- 

trix, so  that  it  may  be  readily  removed  by 
longitudinal  movement.  The  removal  may 
be  facilitated  by  giving  the  interior  surface 

55  of  the  matrix  a  slight  taper. 
In  the  above-described  operation  of  form- 

ing the  sound-record  all  air  trapped  between 
the  surface  of  the  matrix  and  the  outer  sur- 

face of  the  blank  cylinder  will  by  the  expan- 
60  sion  of  the  blank  into  tight  engagement  with 

the  matrix  -  surface  be  forced  to  the  ends 
of  the  matrix,  where  it  will  escape  through 
the  annular  spaces  12  and  24  and  vents  13 
and  25. 

As  will  be  observed, the  duplicate  cylindrical  65 
sound  -  record    made  in  my  apparatus  does 
not  have  at  its  ends  the  customary  inturned 
flanges  for  fitting  the  mandrel  of  a  talking- 
machine.     The  formation  of  such  flanges  in 
the  usual  way  on  records  of  this  type  adds  70 
greatly  tot  heir  expense,  due  to  the  additional 
steps  of  turning  in  the  ends  of  cylinders  and 
then  reaming  the  inner  edges  of  these  flanges 
to  form  openings  of  the  proper  size  to  fit  the 
machine-mandrel.     Furthermore,  to  prevent  75 
wabbling  of  the  sound-record  and  consequent 
interference  with  the  operation  of  the  repro- 

ducing mechanism  the  openings  formed  by 
the  flanges  must  be  accurately  concentric  to 
the  surface  of  the  record -cylinder.     In  re-  80 
producing  on   ordinary   machines  from   my 
records,  which    are   greatly    cheapened    by 
omission  of  the  flanges  mentioned,  I  propose 
to  employ  an  auxiliary  mandrel  or  support 
closely    but   removably   fitting   within    the  85 
sound-record  and  having  a  longitudinal  cen- 

tral opening  removably  fitting  the  machine- 
mandrel.     The  sound-record  bears  through- 

out against  a  solid  cylindrical  surface  of  the 
auxiliary  mandrel,  and  any  irregularities  in  90 
the  record-cylinder,  due,  for  example,  to  aging 
or  warping,  will  be  rectified  by  the  accurate 
surface  of  the  auxiliary  mandrel.     The  re- 

productions from  records  of  this  type  thus 
backed  will  be  louder  and  the  tone  better  95 

than  reproductions  from  similar  records  hav- 
ing end  flanges,  and  thus  touching  the  man- 
drel only  at  the  ends. 

What  I  claim  as  new  is — 
1 .  In  apparatus  for  molding  sound-records   1  c  o 

by  impressing  a  cylindrical  blank  against  the 
inner  surface   of  a  cylindrical   matrix,   the 
combination  of  a  cylindrical  matrix,  a  plate 
for  closing  the  matrix  at  one  end  having 
therein  a  recess  into  which  one  end  of  the  105 

blank  is  adapted  to  closely  fit  and  extend  be- 
yond the  end  of  the  matrix,  the  junction  be- 

tween the  plate  and  matrix  forming  an  annu- 
lar vented  space  adapted  to  surround  the  cy- 

lindrical blank  a  short  distance  from  its  said  no 

end  and  communicate  with  the  space  be- 
tween the  outer  surface  of  the  blank  and  in- 

ner surface  of  the  matrix  in  the  operation  of 
forming  a  duplicate  record. 

2.  In  apparatus  for  molding  sound-records  1 1 5 
by  impressing  a  cylindrical  blank  against  the 
inner  surface   of  a  cylindrical   matrix,   the 
combination  of  a  cylindrical  matrix,  a  plate 
for  closing  the  matrix  at  one  end  having 
therein  a  cylindrical  recess  having  approxi-  1  20 
mately  the  internal  diameter  of  the  matrix 
into  which  recess  one  end  of  the  blank  is 
adapted  to  closely  fit  and  extend  beyond  the 
end  of  the  matrix,  the  junction  between  the 
plate  and  matrix  forming  an  annular  vented  1  25 
space  adapted  to  surround  the  cylindrical 
blank  a  short  distance  from  its  said  end  and 
communicate   with  the  space  between  the 
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outer  surface  of  the  blank  and  inner  surface 

of  the  matrix  in  the  operation  of  forming  a 
duplicate  record. 

3.  In  apparatus  of  the  class  described,  the 
5  combination  of  a  cylindrical  matrix,  a  base- 

plate for  closing  the  lower  end  and  a  cap  for 

closing  the  upper  'end  of  the  matrix,  both 
said  plate  and  cap  having  therein  a  recess 
into  which  the  ends  of  the  cylindrical  blank 

to  are  adapted  to  closely  fit  and  extend  beyond 
the  ends  of  the  matrix,  the  junctions  be- 

tween the  base-plate  and  matrix  and  cap  and 
matrix  forming  annular  vented  spaces  adapt- 

ed to  surround  the  cylindrical  blank  at  short 
15  distances  from  its  opposite  ends  respectively 

and  each  communicate  with  the  space  be- 
tween the  outer  surface  of  the  blank  and  the 

inner  surface  of  the  matrix  in  the  operation 
of  forming  a  duplicate  record. 

20  4.  In  apparatus  of  the  class  described,  the 
combination  of  a  cylindrical  matrix,  a  base- 

plate for  closing  the  lower  end  and  a  cap  for 
closing  the  upper  end  of  the  matrix,  both 
said  plate  and  cap  having  therein  a  recess 

25  having  approximately  the  internal  diameter 
of  the  matrix  into  which  recess  the  ends  of 

the  cylindrical  blank  are  adapted  to  closely 
fit  and  extend  beyond  the  ends  of  the  ma- 

trix, the  junctions  between  the  base-plate 
30  and  matrix  and  the  cap  and  matrix  forming 

annular  vented  spaces  adapted  to  surround 
the  cylindrical  blank  at  short  distances  from 

its  opposite  ends  respectively  and  each  com- 
municate with  the  space  between  the  outer 

35  surface  of  the  blank  and  the  inner  surface  of 

the  matrix  in  the  operation  of  forming  a  du- 
plicate record. 

5.  In  apparatus  of  the  class  described,  the 
combination  with  a  cylindrical  matrix,  of  a 

40  plate  for  closing  one  end  of  the  matrix  having 
a  recess  therein  into  which  one  end  of  the  cy- 

lindrical blank  is  adapted  to  closely  fit  and 

extend  beyond  the  end  of  the  matrix,  a  shoul- 
der on  one  part  bearing  against  the  other 

45  part  forming  between  the  adjacent  surfaces 
of  the  plate  and  matrix  an  annular  space 
adapted  to  surround  the  blank  near  its  said 
end,  said  space  having  outlets  or  vents. 

6.  In  apparatus  of  the  class  described,  the 

combination  with  a  cylindrical  matrix,  of  a  50 
base-plate  for  closing  one  end  and  a  cap  for 
closing  the  other  end  of  the  matrix,  an  annu- 

lar flange  on  the  cap  depending  about  the  up- 
per end  of  the  matrix,  said  base-plate  and 

cap  each  having  therein  a  recess  into  which  55 
the  respective  ends  of  the  cylindrical  blank 
are  adapted  to  closely  fit  and  extend  beyond 
the  ends  of  the  matrix,  and  bearing-shoul- 

ders holding  the  parts  apart  to  form  between 
adjacent  surfaces  of  the  matrix  and  cap  and  60 
the  matrix   and  base-plate  annular  spaces 
adapted  to  surround  the  blank  near  its  ends 
respectively,  said  spaces  having  vents. 

7.  In  apparatus  of  the  character  described, 
the  combination  with  a  cylindrical  matrix  65 
and  end  plates  for  closing  the  ends  thereof,  of 
a  small  constantly  open  outlet  or  vent-open- 

ing of  fixed  or  invariable  size  communicating 
with  the  chamber  of  the  matrix  within  a  rec- 

ord-cylinder therein,  whereby  the  uninter-  70 
rupted  and  regular  escape  through  said  vent 
of  pressure-exerting  fluid  introduced  into  the 
matrix  in  the  operation  of  making  an  im- 

pressed sound-record  effects  a  regular  circu- 
lation of  said  fluid  through  the  matrix.  75 

8.  In  apparatus  of  the  class  described,  the 
combination  with  a  cylindrical  matrix  or 
mold,  of  means  for  closing  the  ends  thereof, 
means  for  admitting  a  heating  fluid  and  a 
cooling  fluid  to  the  interior  of  the  matrix,  and  80 
independent  means  for  applj^ng  a  cooling 
liquid  to  the  exterior  of  the  matrix. 

9.  In  apparatus  of  the  class  described,  the 
combination  with  a  cylindrical  matrix  or 
mold,  of  means  for  closing  the  ends  thereof,  85 
means  for  admitting  a  heating  fluid  and  a 
cooling  fluid  to  the  interior  of  the  matrix, 

and  a  jacket  about  the  matrix  adapted  to  re- 
ceive a  liquid  independent  of  the  admission 

of  cooling  fluid  to  the  interior  of  the  matrix.  90 
In  testimony  whereof  I  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

WALTER  S.  TYLER. 

Witnesses : 
F.  H.  Osborne, 
F.  W.  Rock. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Eugene  C.  Smith,  a 

citizen  of  the  United  States,  residing  in  the 
borough  of  Manhattan,  city  of  New  York, 
county  and  State  of  New  York,  have  invent- 

ed certain  new  and  useful  Improvements  in 
Phonographs,  of  which  the  following  is  a 
specification,  reference  being  had  to  the  ac- 

companying drawings,  wherein — 
Figure  1  is  a  top  view  of  the  toy.  Fig.  2  is 

a  side  elevation  of  the  same.  Fig.  3  is  a  trans- 
verse section  of  the  phonographic  cylinder 

and  feathered  spindle  on  which  it  is  carried; 
and  Figs.  4  to  8,  inclusive,  are  views,  partly 
in  side  elevation  and  partly  in  section,  illus- 

trating other  embodiments  of  my  invention. 
My  invention  relates  to  phonographic  de- 

vices, and  more  particularly  to  a  device  to  be 
carried  in  the  hand  which  when  whirled 

about  will  reproduce  in  sounds  the  phono- 
grams impressed  upon  a  phonographic 

"record.'' 
The  object  of  the  invention  is  to  provide 

such  a  device  of  simple  and  cheap  construc- 
tion, easily  manufactured,  portable,  and 

adapted  to  answer  the  purposes  of  a  toy;  and 
the  invention  consists,  broadly,  in  the  use, 
with  a  handle,  of  a  phonographic  record  and  a 

"transmitter"  connected  to  a  stylus  arm  or 
lever,  the  transmitter  or  record  having  ro- 

tary motion,  whereby  the  stylus  is  caused  to 
pass  over  the  phonogram  and  the  transmitter 
is  actuated. 

Preferably  my  invention  consists  in  mount- 
35  ing  the  record  non-rotatively  on  the  handle 

and  yoking  the  transmitter  freely  to  the  han- 
dle, so  that  on  whirling  the  device  about  the  j 

transmitter  will  have  a  movement  of  rotation  j 
concentrically  about  the  axis  of  the  record . 

In  that  form  of  my  invention  embodied  in 
Figs.  1,  2,  and  3  of  the  drawings,  A  desig- 

nates the  handle  of  the  device,  which  may  be 

made  of  any  suitable  form,  and  A'  a  spindle 
fixed  thereon  and  projecting  to  any  desired 
distance. 

B  is  a  phonographic  record,  in  this  instance 
shown  as  of  the  ordinary  cylindrical  form. 

The  record  is  held  fast  on  the  spindle  A'  by 
means  of  the  feather  a'  or  in  any  other  well- 
known  way.  The  spindle  projects  both 
above  and  below  the  record  to  afford  a  bear- 

ing for  a  yoke  or  clevis  C.  This  is  made  of 
wire  or  other  suitable  material  and  has  the 

eyes  c  at  its  ends,  the  eyes  loosely  surround- 
ing the  spindle  A' .  55 

D  is  a  rocking  arm  or  stylus-lever  support- 
ed by  the  bar  c'  of  the  clevis  between  the 

clevis  and  the  face  of  the  record.  The  man- 
ner of  this  support  is  non-essential;  but  it 

must  be  such  that  the  lever  has  a  pivoted  or  60 
rocking  bearing  on  the  clevis  and  to  be  free  to 
move  parallel  to  the  face  of  the  record.  As 
shown,  this  is  accomplished  by  recessing  the 
lever,  as  at  d,  so  that  the  clevis-bar  d  may  fit 
in  said  recess,  the  lever  being  then  free  to  65 
rock  slightly  on  said  clevis  and  to  move  on  a 
line  parallel  to  the  record-face.  The  stylus- 
lever  is  of  a  width  at  the  recess  d  sufficient  to 
nearly  fill  the  space  between  the  clevis  and 
the  face  of  the  record.  By  this  means  the  70 
lever  is  prevented  from  falling  out  of  posi- 
tion. 

D'  is  the  reproducing-stylus,  which  may  be 
of  any  material  or  shape  desired.  I  have 
shown  it  as  a  pin  inserted  through  the  end  of  75 
the  lever.  At  the  other  end  of  the  lever  is  a 

ring  D2,  and  to  said  ring  is  attached  by  any 
suitable  connection  E  the  transmitter  F, 
which,  as  shown,  is  the  ordinary  transmitter 
used  for  toy  telephones  and  comprising  a  cyl-  80 
inder/,  of  wood,  metal,  or  other  suitable  ma- 

terial, having  a  tightly-stretched  diaphragm 
at  one  end. 

The  connection  E  may  be  a  direct  connec- 
tion comprised  of  cord,  catgut,  wire,  or  other  85 

suitable  material.  I  have  illustrated  it, 
however,  as  made  of  a  wire  or  rod  having  a 
hook  e  at  one  end  for  engagement  with  the 

ring  D2  and  a  hook  or  loop  e'  at  its  outer  end, 
which  hooks  over  a  ring/2,  fast  to  the  center 

of  diaphragm/'. 
In  order  that  the  stylus  may  "  track"  prop- 

erly and  that  the  lever  D  may  be  moved  par- 
allel to  the  face  of  the  record  as  the  transmit- 

ter is  rotated,  I  provide  the  record  B  with  a 
spiral  thread  or  groove  0,  in  the  bottom  of 

which  the  line  of  phonogram  b'  is  impressed 
or  incised.  The  depth  of  this  groove  b  when 
the  device  is  being  used  prevents  the  stylus 
from  escaping  from  the  phonogram-track, 
and  as  the  groove  is  spiral  it  moves  the  stylus- 
lever  D  positively  across  the  face  of  the  rec- 

ord as  the  transmitter  is  revolved.  This 

groove  may  be  of  any  suitable  cross-section; 
but  I  have  shown  it  as  concave.  In  practice  105 

the  stylus-pin  D'  would  be  so  adjusted  that 
90 

95 

100 
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that  end  of  the  lever  would  bear  slightly  in 
said  groove.     It  will  be  seen  that  by  pushing 
in  the  free  end  of  the  lever  D  the  stylus  will 
be  raised  out  of  groove  b  and  the  lever  be  free 
to  be  adjusted  to  any  position  along  the 
cross-bar  c'  of  the  clevis. 

In  operation  the  stylus-lever  is  placed  at 
its  lowermost  position  on  the  clevis,  assum- 

ing that  the  phonograms  start  from  that  end 
of  the  spiral  groove.  The  device  is  then 
grasped  by  the  handle  and  the  transmitter  F 

whirled  about  the  spindle  A'  and  record  B  as 
a  center.  The  centrifugal  force  of  such 
whirling  motion  pulls  on  the  connection  E, 
and  that  pulling  on  the  free  end  of  lever  D 
forces  the  stylus  against  the  phonogram  of 
the  record,  while  the  rotary  motion  of  the 
transmitter  draws  the  stylus  along  and  over 
the  phonogram,  the  vibrations  of  which  are 
transmitted  to  the  lever  D,  the  connection  E, 
and  the  diaphragm  of  the  transmitter  F, 
whereby  the  vibrations  are  translated  into 
sound-vibrations  in  the  manner  understood  by 
those  conversant  with  the  phonographic  art. 

I  intend  my  device  as  a  toy  or  for  the  pur- 
pose of  reproducing  certain  popular  cries, 

calls,  or  campaign-phrases  and  to  be  operated 
after  the  manner  of  the  well-known  "buz- 

zers" or  watchmen's  rattles. 
While  I  have  shown  in  Figs.  1,2,  and  3  a 

convenient  form  of  my  invention,  I  do  not 
wish  to  be  limited  thereto  or  to  any  particu- 

lar form  of  record,  clevis,  stylus-lever,  con- 
nection, or  transmitter  or  to  the  relative  ar- 

rangement of  these  shown,  as  all  of  these  ele- 
ments may  be  modified  without  departing 

from  the  spirit  of  my  invention. 
As  instances  of  some  other  embodiments 

of  my  invention  I  may  refer  to  Figs.  4  to  7. 
In  the  device  shown  in  Fig.  4  the  stylus- 

lever  D  is  mounted  upon  the  yoke  C,  so  that 
it  can  have  no  longitudinal  movement  there- 

on, and  the  yoke  can  have  no  longitudinal 

movement  on  the  spindle  A'.  Hence  as  it  is 
carried  around  the  record  the  engagement  of 
the  end  of  the  lever  with  the  spiral  groove  b 
of  the  record  will  cause  the  latter  to  travel 

longitudinally  along  said  spindle  A',  upon 
which  it  is  mounted  to  have  no  rotary  move- 
ment. 

Figs.  5,  6,  and  7  illustrate  some  of  the  ap- 
plications of  my  invention  to  devices  for 

using  "disk"  records  B'  in  place  of  the  "cyl- 
inder" record  B. 

In  the  device  shown  in  Fig.  5  the  disk  rec- 
ord B'  is  secured  against  rotation  upon  the 

top  of  the  handle  A,  and  the  yoke  C  has  one 
end  axially  journaled  in  the  end  of  the  han- 

dle and  the  other  end  secured  to  a  ring  C2, 
60  free  to  turn  on  the  handle,  a  weight  C3  being 

secured  to  the  outer  portion  of  the  yoke  to 
facilitate  the  rotation  of  the  same  and  steady 
its  movement.  The  stylus  is  carried  by  a 

bar  D3,  which  is  longitudinally  guided  on  the 
65  yoke,  but  has  a  certain  amount  of  freedom  in 

45 
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ii  direction  transverse  to  the  yoke.  This  bar 

is  connected  to  the  diaphragm  /',  which  is 

preferably  mounted  in  a  transmitter  F',  hav- ing such  inertia  that  the  vibrations  of  the  dia- 
phragm will  not  materially  affect  it.  The  70 

wave-like  contour  of  the  phonogram-groove 
of  the  record  will  therefore  cause  movement 
of  the  bar  D8  in  a  direction  transverse  to  the 
yoke  and  consequent  vibration  of  the  dia- 

phragm. 75 
Fig.  (>  illustrates  the  application  of  the 

same  idea  to  a  device  in  which  the  disk  rec- 

ord B'  rotates,  the  same  being  furnished  with 
a  weight  B'  for  the  same  purpose  as  the 
weight  C3  employed  in  connection  with  the  *o 
yoke  in  the  device  last  described. 

The  spindle  A'  is  bent  at  a  right  angle  to 
form  a  guide  A2  for  the  bar  D3. 

In  Fig.  7  I  have  shown  a  device  in  which  a 
positive    movement    derived    from    a    feed-  85 
screw  is  imparted  to  the  stylus-lever  to  cause 
the  stylus  to  follow  the  groove  of  the  record. 

The  rotatable  yoke  C  has  a  hub  turning  on 

the  spindle  A'  and  carrying  one  of  the  jour- 
nals of  a  screw-stem  J,  whose  other  journal  is  90 

in  the  outer  member  of  the  yoke.  This 

screw-stem  has  a  wheel  or  disk  J',  which  as 
the  yoke  C  is  rotated  is  driven  by  frictional 
contact  with  the  face  of  the  record  and  rotates 
the  screw-stem.  95 

A  slide  J2,  guided  on  the  yoke  C,  has  a  pro- 
jection engaging  the  screw-stem,  and  hence  is 

caused  to  move  longitudinally  on  the  yoke, 

and  to  this  slide  is  pivoted  the  stylus-lever  D4, 
which  has  connection  E  with  the  diaphragm  100 
f  of  the  transmitter  F. 

The  pitch  of  the  screw-stem  J  bears  such 
relation  to  the  pitch  of  the  spiral  groove  of 
the  record  that  the  stylus  is  caused  to  prop- 

erty follow  the  latter.  105 
The  feed-screw  idea  may  also  be  adopted  in 

devices  of  the  character  shown  in  Fig.  4.  For 

instance,  the  axial  pin  or  spindle  A'  may  be 
threaded,  as  at  x'  in  Fig.  8,  for  engagement 
with  a  nut  x'  on  the  yoke  or  clevis  C,  so  as  to  110 
cause  the  same  to  travel  longitudinally  along 
the  spindle  as  it  is  rotated  about  the  same, 
any  ordinary  form  of  slip-nut  or  its  equiva- 

lent being  employed,  if  desired,  in  order  to 
permit  a  quick  return  of  the  yoke  to  its  start-  1  r  5 

ing  position. 

I  claim — 1.  Phonographic  device  having,  in  combi- 
nation, a  handle,  a  phonographic  record,  a 

stylus  and  a  transmitter,  the  record  and  the  120 
transmitter  adapted  to  rotate  one  relatively 
to  the  other  and  being  so  arranged  that  a 
whirling  motion  given  to  the  handle  will  draw 
the  said  stylus  over  and  against  the  phono- 
gramsof  therecord,  substantially  asdescribed.   1  25 

2.  A  phonographic  device  having,  in  com- 
bination, a  handle,  a  record  mounted  on  said 

handle,  a  stylus  and  a  transmitter,  the  record 
and  transmitter  adapted  to  rotate  one  rela- 

tively to  the  other  and  being  so  arranged  that   1  ,^o 
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a  whirling  motion  given  to  the  handle  will 
cause  said  rotation  and  draw  the  stylus  over 
and  against  the  phonograms  of  the  record. 

3.  A  phonographic  device  having,  in  com- 
5  bination,  a  handle,  a  record  fixedly  mounted 

on  said  handle,  and  a  stylus  and  transmitter 
connected  to  said  handle  to  rotate  about  said 
record  when  the  handle  is  given  a  whirling 
motion,  substantially  as  described. 

:o  4.  A  phonographic  device  having,  in  com- 
bination, a  handle,  a  phonographic  record 

and  stylus  mounted  to  rotate  one  in  respect 
to  the  other,  a  transmitter  having  a  diaphragm 
and  a  connection  between  said  diaphragm 

1 5  and  stylus,  substantially  as  described. 
5.  A  phonographic  device  having,  in  com- 

bination, a  handle,  a  phonographic  record 
fixedly  mounted  thereon  and  having  a  spiral 
line   of  phonograms   on   its   face,    a   stylus 

20  mounted  to  have  a  movement  of  rotation 
about  the  record  and  a  movement  parallel  to 
the  record-face,  means  for  guiding  the  stylus 
in  contact  with  the  spiral  line  of  phonograms, 
a  transmitter  having  a  diaphragm,  and  a  con- 

25  nection  between  said  diaphragm  and  the 
stylus,  substantially  as  described. 

6.  A  phonographic  device  having,  in  com- 
bination, a  handle,  a  phonographic  record 

fixedly  mounted  thereon,  a  yoke  or  clevis 
30  mounted  on  the  handle  and  free  to  turn 

about  the  said  record,  a  rocking  lever  mount- 
ed on  said  yoke,  a  stylus  on  one  end  of  said 

lever  adapted  to  bear  against  the  phono- 
grams of  the  record,  a  transmitter  free  to  be 

35  rotated  about  the  record  and  having  a  dia- 
phragm, and  a  connection  between  said  dia- 

phragm and  the  free  end  of  said  lever,  sub- 
stantially as  described. 

7.  A  phonographic  device  having,  in  com- 
40  bination,  a  handle,  a  phonographic  record 

fixedly  mounted  thereon,  a  yoke  or  clevis 
mounted  on  the  handle  and  free  to  turn 
about  said  record,  a  stylus  mounted  on  said 
yoke  to  move  over  the  face  of  the  record  as 

45  said  yoke  rotates,  a  transmitter  free  to  be  ro- 
tated about  the  record,  and  a  connection  be- 
tween said  transmitter  and  said  stylus,  sub- 

stantially as  described. 
8.  A  phonographic  device  having,  in  com- 

50  bination,  a  handle,  a  phonographic  record 
fixedly  mounted  thereon,  a  yoke  or  clevis 
mounted  on  the  handle  and  free  to  turn 
about  said  record,  a  rocking  lever  mounted 
on  said  yoke  to  move  across  the  face  of  the 

55  record,  a  stylus  carried  by  one  end  of  said 
lever,  a  transmitter  free  to  rotate  about  the 
record  and  a  connection  between  said  trans- 

mitter and  the  other  end  of  said  lever,  sub- 
stantially as  described. 

6c  9.  A  phonographic  device  having,  in  com- 
bination, a  handle,  a  cylindrical  record 

mounted  thereon  and  having  phonograms 
arranged  spirally  on  the  face  thereof,  a  yoke 
mounted  to  turn  on  the  handle  and  about  the 

record,  a  rocking  lever  mounted  to  move  65 
freely  up  and  down  on  the  bar  of  said  yoke 
and  bearing  a  stylus  at  one  end,  a  transmitter 
free  to  be  rotated  about  said  record  and  a 
connection  between  said  transmitter  and  the 

lever,  whereby,  when  the  transmitter  is  ro-  70 
tated,  the  stylus  will  be  forced  against  and 
carried  over  the  said  spiral  line  of  phono- 

grams, substantially  as  described. 
10.  A  phonographic  device  having,  in  com- 

bination, a  handle,  a  phonographic  record  75 
fixedly  mounted  thereon,  a  transmitter  free 
to  be  rotated  about  said  record,  a  stylus  con- 

nected to  said  transmitter,  a  yoke  adapted  to 
hold  the  stylus  to  the  record  while  allowing 
it  to  rotate  about  the  same,  the  said  record  80 
being  spirally  grooved  for  the  reception  of 
the  stylus  and  having  phonograms  formed  on 
the  bottom  of  said  groove,  substantially  as 
described. 

11.  A  phonographic  device  having,  in  com-  8  5 
bination,  a  handle,  a  phonographic  record 
and  transmitter  so  combined  that  movement 
of  one  in  respect  to  the  other  will  be  caused 
by  whirling  movement  of  the  handle,  and  a 
stylus  interposed  between  the  record   and  90 
transmitter,  substantially  as  described. 

12.  A  phonographic  device  having,  in  com- 
bination, a  handle,  a  phonographic  record 

and  transmitter  rotatable  one  in  respect  to 
the  other,  and  so  mounted  that  the  transmit-  95 
ter  is  caused  to  rotate  about  the  axis  by 
whirling  movement  imparted  to  the  handle, 
and  a  stylus  interposed  between  the  record 
and  transmitter,  substantially  as  described. 

13.  A  phonographic  device  having,  in  com-  1 00 
bination,  a  handle,  a  phonographic  record 
and  transmitter  rotatable  one  in  respect  to 
the  other  and  so  mounted  that  the  trans- 

mitter is  caused  to  rotate  about  the  axis  by 
whirling  movement  imparted  to  the  handle,  105 
and  a  stylus  interposed  between  the  record 
and  transmitter,  the  centrifugal  force  ex- 

erted by  said  transmitter  tending  to  maintain 
the  stylus  in  engagement  with  the  record,  sub- 

stantially as  described.  1  ic 
14.  A  phonographic  device  having,  in  com- 

bination, a  handle,  a  phonographic  re'-ord 
and  diaphragm  so  mounted  that  whirling 
movement  of  the  handle  will  cause  movement 

of  one  of  said  parts  about  its  axis,  a  stylus  in-  1 1 5 
terposed  between  the  record  and  diaphragm, 
and  means  independent  of  the  groove  of  the 
record  for  causing  the  stylus  to  follow  the 
convolutions  of  said  groove,  substantially  as 
described.  120 

Signed  at  Philadelphia,  in  the  county  of 
Philadelphia  and  State  of  Pennsylvania,  this 
13th  day  of  April,  A.  D.  1906. 

EUGENE  C.  SMITH. 
Witnesses : 

Kate  A.  Beadle, 
Jos.  H.  Klein. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Isidor  Kitsee,  of  the 

city  and  county  of  Philadelphia,  State  of 
Pennsylvania,  have  invented  certain  new 

5  and  useful  Improvements  in  the  Production 
of  Sound-Records,  of  which  the  following  is  a 
specification. 

My  invention  relates  to  an  improvement  in 
the  production  of  sound-records. 

i  o  All  sound-records  are  to-day  produced  by 

what  is  called  the  "cutting-stylus,"  and  the 
systems  now  employed  differ  from  each  other 
in  that  one  reproduces  the  sound-waves  by 
the  depth  of  the  cut  and  the  others  repro- 

15  duce  these  sound-waves  by  removing  an 
etch-resisting  film  on  a  solid  plate.  In  all 
these  cases  a  resistance  is  offered  to  the 

movements  of  the  stylus,  and  through  this 

resistance  these  movements  are  greatly  re- 
20  tarded.  The  records  therefore  cannot  repro- 

duce the  voice  in  its  natural  amplitude.  It 
is  the  aim  of  my  invention  to  obviate  these 
difficulties. 

The  underlying  principle  of  my  invention 
25  consists  therein  that  an  etch-resisting  mate- 

rial is  deposited  on  a  solid  surface  in  accord- 
ance with  the  vibrations  of  the  diaphragm 

produced  by  the  generated  sound-waves,  and 
as  the  most  simple  manner  of  depositing  this 

30  etch-resisting  material  consists  therein  that 
the  same  is  dissolved  in  a  fluid  I  prefer  the 
following  method:  I  first  dissolve  a  shellac, 
rosin,  or  other  free-dissolving  etch-resisting 
material   in  a  fluid,  preferably  one  which 

35  quickly  evaporates,  and  I  therefore  prefer  a 
solution  of  shellac  in  alcohol  or  rosin  in  hy- 

drocarbon. I  provide  a  stylus  which  is  sup- 
ported by  the  vibrating  diaphragm  of  a  re- 
corder with  an  orifice  and  allow  the  etch-re- 

40  sisting  fluid  to  issue  from  a  reservoir  in  close 
proximity  thereto.  Beneath  the  stylus  I 
then  place  the  solid  plate  adapted  to  receive 
the  record.  The  etch-resisting  fluid  should 
issue  from  the  reservoir  in  a  very  thin  stream, 

45  and  as  the  stylus,  with  its  orifice,  has  to  vi- 
brate in  accordance  with  the  vibration  of  the 

diaphragm  proper  it  is  obvious  that  the  liq- 
uid will  be  deposited  on  the  solid  surface  in 

a  manner  so  as  to  reproduce  these  vibrations. 
5<^  After  having  deposited  thereon  the  required 

recording-lines  the  plate  is  subjected  to  the 
process  of  etching,  whereby  such  parts  of  the 
metallic  plate  as  are  not  protected  by  the 
etch-resisting  fluid  will  be  depressed,  leaving 

55  such  parts  as  are  protected  by  the  fluid  in 
relief. 

The  so-prepared  record-plate  is  in  reality 
a  negative  of  the  sound-waves  generated, 
and  to  produce  from  same  a  positive  it  is 
only  necessary  to  apply  to  the  surface  of  6c 
said  plate  a  plastic  material  capable  of  re- 

ceiving impressions  and  hardening  after  such 
impressions  are  made. 

Where  it  is  desired  that  the  evaporation 
of  the  etch-resisting  fluid  should  be  acceler-  65 
ated,  the  solid  plate  may  be  through  artificial 
means  raised  to  the  required  temperature; 
but  in  some  cases  it  may  be  preferred  not  to 
use  any  evaporating  fluid,  and  in  such  cases 
1  make  use  of  wax  heated  so  as  to  become  70 
fluid,  and  in  this  case  the  reservoir  from 
which  this  heated  wax  issues  should  always 
be  kept  at  the  required  temperature;  but 
the  plate  on  which  the  wax  is  deposited  may 
then  be  cooled  by  any  of  the  well-known  7  5 
means. 

The  great  advantage  of  this  process  con- 
sists therein,  first,  that  the  stylus  is  not  sub- 

jected to  the  retardation  to  which  it  is  sub- 
jected in  the  processes  of  to-day,  and,  second,  80 

that  the  original  is  produced  in  the  negative, 

making  it  possible  to  produce  directly  there- 
from any  desired  number  of  positives. 

In  order  to  explain  my  invention  more 

clearly,  I  refer  to  the  accompanying  draw-  85 
ings,  which  show  preferred  forms  of  appara- 

tus for  carrying  out  my  process. 
In  the  drawings,  Figure  1  is  a  plan  view  of 

a  diaphragm  embodying  my  invention.    Fig. 
2  is  a  cross-section  of  a  recording  mechanism  9  c 
with  my  invention  attached  thereto.     Fig.  3 
is  a  plan  view  of  part  of  a  record.  Fig.  4  is  a 
cross-section  of  a  recording  mechanism  with 
my  device  in  modified  form. 

A  is  the  mouthpiece;  B,  the  diaphragm;  95 
C,  the  stylus,  attached  to  the  diaphragm. 
This   stylus   is   partially  supported   by  the 
movable  lever  G,  attached  to  the  bar  h,  held 
in  position  by  the  supports  H. 

So  far  the  device  may  be  a  duplicate  of  the  100 
usual  phonograph;  but  instead  of  the  stylus 

being  pro  viced  with  a  cutting-point  I  sub- 
stitute therefor  a  funnel  D  and  place  in  jux- 

taposition to  saii  funnel  the  reservoir  F,  con- 

taining the  etch -resisting  fluid  F',  and  I  105 
preferably  provide  this  reservoir  with  the 
valve  F3  and  the  compressing  means  F2,  which 
compressing  means  may  be  purely  mechan- 

ical and  may  consist  of  either  a  weight  or 

pneumatic  pressure. 
Beneath  the  orifice  of  the  funnel  Dis  placed 

i  the  solid  plate  E,  adapted  to  be  moved  in  the 

I  JO 
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usual  manner  with  any  of  the  well-known 
means,  and  as  my  invention  does  not  reside 

111  this  pari  of  the  apparatus  it  is  unneces- 

sary for  me  to  further  explain  the  same.  E' 
shows  the  etch-resisting  material  deposited 
on  the  plate  E. 

I  have  shown  in  the  drawings  the  Funnel  I); 
but  a>  the  office  of  tins  funnel  is  only  to  pro- 

ven! an  overflow  of  the  fluid  it  is  obvious 
that  the  end  of  the  stylus  itself  may  be  so 
forme, i  that  the  funnel  can  be  dispensed  with. 

In  some  eases  it  is  preferred  that  the  fluid 
should  issue  <  ireetly  from  the  reservoir  onto 

the  solid  plate.  This  is  more  specially  de- 
sired if  the  fluid  consists  of  a  molten  etch-re- 

sister — such,  for  instance,  as  wax  or  paraffin — 
for  the  reason  that  the  intervening  air  may 
cool  the  heated  material  to  a  greater  extent 
than  is  desired  before  the  same  is  depositej 

20  on  the  solid  plate.  In  such  cases  it  is  best  to 
employ  means  substantially  as  illustrated  in 

Fig.  4,  in  which  figure  a  flexible  tube  D',  pref- 
erably made  of  rubber,  is  connected  to  the 

lower  portion  of  the  reservoir  F  and  is  pro- 
25  vi  el  at  its  lower  part  with  a  preferably-me- 

tallic nozzle  D2.  This  nozzle  extent:  s  through 
a  perforation  in  the  stylus  C,  which  then  acts 

as  a  guiue  for  the  nozzle  D2.  When,  there- 
fore, the  diaphragm,  with  its  appended  stylus 

C,  vibrates,  it  is  obvious  that  the  nozzle  must 
follow  these  vibrations  and  in  so  doing  must 
deposit  the  fluid  on  the  solid  plate  E  in  a 
waved  line  in  accordance  with  such  vibra- 
tions. 

Having  now  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is — 
1.  The  method  of  producing  sound-rec- 

ords, which  consists  in  depositing  an  etch- 
40  resisting  material  in  accordance  with  the  va- 

riations in  the  generated  sound-waves  on  a 
surface  capable  of  being  etched,  and  then  de- 

pressing such  parts  of  the  surface  which  are 
not  protected  by  said  material. 

2.  The  method  of  producing  a  sound-rec- 
ord which  consists  in  causing  a  free-flowing 

fluid  to  be  deposited  on  a  surface  capable  of 

being  etched  in  accordance  with  the  vibra- 
tion of  a  diaphragm  and  afterward  depress- 
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ing  such  parts  of  the  surface  which  are  not  150 

protected  by  said  fluid. 
3.  The  method  of  reproducing  sound- 

waves in  permanent  records  which  consists 

in  causing  a  free-flowing  etch-resisting  fluid 
to  be  deposited  in  accordance  with  the  vibra- 

tion of  a  diaphragm  actuated  by  said  sound- waves. 

4.  The  method  of  producing  sound-rec- 
ords without  actual  contact  of  the  stylus  con- 

nected to  the  diaphragm  which  consists  in 
causing  to  be  deflected  the  flow  of  a  fluid  in 
accordance  with  the  vibration  of  said  stylus 
and  causing  the  so-deflected  fluid  to  be  de- 

posited on  a  solid  surface. 
5.  The  method  of  reproducing  sound- 

waves in  permanent  records  which  consists 

in  causing  through  said  sound-waves  a  dia- 
phragm to  vibrate,  causing  a  free-flowing 

fluid  to  be  deposited  on  a  solid  surface  and 
causing  through  the  vibration  of  said  dia- 

phragm said  fluid  to  be  deflected  in  a  manner 
so  as  to  reproduce  said  vibrations. 

6.  The  method  of  reproducing  records  of 
sound-waves  consisting  therein  that  the  flow 

of  an  etch-resisting  fluid  on  a  base  adapted  to 
be  etched  in  is  caused  to  be  deflected  through 
the  vibration  of  a  phonographic  diaphragm 
in  a  manner  so  that  the  line  formed  by  said 
fluid  reproduces  said  vibrations  and  then 
etching  in  such  parts  of  the  base  as  are  not  80 
protected  by  the  line  of  fluid. 

7.  The  method  of  producing  sound-rec- 
ords without  actual  contact  of  the  stylus  con- 

nected to  the  diaphragm,  which  consists  in 
causing  the  flow  of  a  fluid  to  be  deflected  in 
accordance  with  the  vibration  of  said  stylus, 

causing  the  so-deflected  fluid  to  be  deposited 
on  a  solid  surface,  and  then  causing  those 
parts  of  the  surface  not  protected  by  said 
fluid  to  be  differentiated  in  height  from  those 
parts  protected  by  said  fluid. 

In  testimony  whereof  I  hereby  sign  my 

name,  in  the  presence  of  two  subscribing  wit- 
nesses, this  24th  day  of  August,  A.  D.  1904. 

ISIDOR  KITSEE 
Witnesses : 

Edith  R.  Stilley, 
H.  C.  Tetter. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  H.  Macdon- 

ald,  a  resident  of  Bridgeport,  Connecticut, 
have  invented  a  new  and  useful  Improve- 

ment in  Processes  of  Manufacturing  Sound- 
Records,  which  invention  is  fully  set  forth  in 
the  following  specification. 

This  invention  relates  to  the  production  of 
sound-records  in  a  metallic  tablet,  and  more 
particularly  to  records  of  the  disk  form.  Its 
object  is  to  procure  with  commercial  econ- 

omy metallic  sound  -  records  of  superior' quality. 
In  carrying  out  the  invention  an  original 

sound-record  (preferably  a  record  of  varying 
depth)  is  made  in  the  usual  way — i.  e.,  by  en- 

graving upon  a  tablet  of  the  ordinary  wax- 
like material.  From  this  original  an  electro- 
type master  is  made  in  the  usual  way — that 

is,  by  first  coating  the  wax  record  with  a  coat- 
ing of  plumbago  or  other  conducting  mate- 
rial and  then  depositing  thereon  electrolytic- 

ally  a  layer  of  suitable  metal,  such  as  copper. 
The  copper  master  is  separated  from  the  wax 
original  and  after  careful  cleaning  and  pol- 

ishing is  plated  with  a  plating  of  metal,  such 
as  silver,  which  is  acted  upon  by  a  metalloid. 
This  silver-plating  is  preferably  applied  by 
means  of  the  "washing"  method — i.  e.,  ap- 

plied by  a  camel' s-hair  brush — rather  than  by 
electrodeposition.  The  copper  plate  is  thor- 

oughly cleaned  and  a  silvering  paste  brushed 
over  its  surface.  This  paste  is  prepared  by 
dissolving  silver  nitrate  in  water,  precipitat- 

ing the  silver  in  the  form  of  a  chlorid  by 
means  of  common  salt,  washing  the  precipi- 

tate, and  dissolving  it  in  potassium  cyanid. 
The  solution  is  filtered,  if  necessary,  and 
mixed  with  enough  whiting  to  make  a  thin 
paste.  In  practice  it  is  found  that  twenty- 
two  parts  of  silver  nitrate  to  forty -two 
parts  of  cyanid  of  potassium  give  good  re- 

sults. The  metallic  negative  is  now  used  for 
obtaining  duplicates  by  the  direct  electro- 
deposition  of  the  metal  upon  the  silver- 
plated  master  or  negative.  To  make  this 
operation  commercially  successful,  it  is  neces- 

sary that  a  separating-film  should  intervene 
between  the  negative  and  the  electrodepos- 
ited  positive  or  duphcate,  so  that  the  two 
may  be  separated  without  injury  to  either. 
This  film  must  be  exceedingly  thin,  so  as  not 
to  obliterate  or  modify  the  form  of  the  sound- 
vibrations,  and  it  should  be  uniform,  contin- 

uous, and  capable  of  being  readily  applied 
and  renewed.     These  and  all  other  conditions 
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necessary  to  insure  success  are  met  by  sub- 
jecting the  silver-plated  negative  to  the 

action  of  a  chemical  agent,  such  as  the  sulfid 
of  an  alkah  or  alkaline  earth.  Potassium  sul-  6c 
fid  has  given  the  best  results  thus  far  ob- 

tained. Sulfur  fumes  have  also  been  success- 
fully used.  In  carrying  out  this  part  of  the 

operation  a  weak  solution  of  potassium  sulfid 
prepared  by  dissolving  one-half  ounce  of  the  65 
sulfid  in  one  gallon  of  water  is  flowed  over  the 
metal  negative  and  at  once  poured  off.  This 
causes  the  formation  of  an  exceedingly  thin 
but  uniform  and  continuous  light-brown  film 
of  a  sulfid  of  the  metal  acted  upon,  (in  this 
case  sulfid  of  silver.)  The  surface  is  then 
washed  with  clean  water  and  placed  in  the 
plating-bath.  A  duplicate  record  of  the  de- 

sired thickness  is  now  deposited  electrolytic- 
ally,  copper  being  the  metal  preferred.  The 
surfaces  of  the  negative  and  positive  can  now 
be  readily  separated  by  introducing  the  blade 
of  a  knife  between  the  edges  at  any  point. 

The  duplicates  may  be  then  polished  and  fin- 
ished in  any  suitable  way,  as  by  nickel-plat-  80 

ing.  Duplicates  made  in  this  manner  are 
not  only  very  durable,  but  they  have  acous- 

tical qualities  of  a  very  superior  order,  readily 
distinguishable  by  the  ear  from  records  made 
in  wax  or  other  plastic  material.  The  notice-  85 
able  characteristics  are  fidelity  to  the  original 
sounds  and  a  very  rich  and  agreeable  tone 

quality. 
The  formation  of  the  separating-film  (in 

the  form  of  a  salt  or  compound  of  the  metal  90 
constituting  the  surface  of  the  negative)  may 

be  accomplished  in  other  ways.  For  exam- 
ple, the  silver  surface  may  be  oxidized  by 

heat  or  other  method  of  oxidation  and  fair  re- 
sults obtained;  but  the  best  mode  now  con-  95 

templated  of  applying  the  principle  of  said  in- vention is  that  stated  above. 
Other  modifications  will  readily  suggest 

themselves  to  persons  skilled  in  the  art  to 
which  the  invention  relates.  ico 

The  negative  can  be  used  for  the  produc- 
tion of  a  large  number  of  duplicates ;  but  the 

separating-film  must  be  renewed  after  every 
two  or  three  duplicates.     . 

For  the  purpose  of  graphically  illustrating  105 
the  invention  reference  is  made  to  Figures  1 
and   2   of  the   accompanying   drawings,   in 

which — 
Fig.  1  is  an  isometric  sectional  perspec- 

tive view  showing  a  tablet  with  a  record  no 
formed  thereon  having  an  electrodeposition 

superimposed  upon  the  record -face  of  the 
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tablet,  and  Fig.  2  is  a  cross-sectional  view 
showing  the  negative  formed  by  the  electro- 
deposition  properly  backed  and  a  record 
electrical])-  deposited  thereon  with  a  separat - 
ing-film  between  the  metallic  negative  and 
the  record  thus  deposited. 

Referring  to  Fig.  1  of  the  drawings,  1  rep- 
resents a  record-tablet  of  any  suitable  mate- 

rial, preferably  wax  or  wax-like  materials, 
having  a  sound  -  record  formed  thereon, 
which  record  in  the  drawings  is  indicated  by 
the  irregular  line  6.  Tins  record-tablet  hav- 

ing been  suitably  treated  with  some  proper 
electrical  conductor— as,  for  example,  line 
plumbago — is  then  placed  in  an  electroplat- 

ing-bath and  a  suitable  metal  2 — as,  for  exam- 
ple, copper — is  then  electrically  deposited 

thereon  in  the  usual  way.  The  copper  nega- 
tive 2  thus  formed  having  been  removed  from 

the  wax  tablet  1  is  then  preferably  backed  up 
by  any  suitable  strengthening  metal  3,  Fig. 

2 — as,  for  example,  type-metal — and  the  sep- 
arating-film  4  (indicated  by  the  dark  line  in 
Fig.  2)  is  then  applied  to  the  surface  of  the 
negative.  The  negative  2  thus  backed  up 
and  provided  with  the  separating-film  4  con- 

stitutes a  metallic  negative  from  which  dupli- 
cates are  obtained  by  the  direct  electrical  de- 

position of  metal  5  thereon  in  the  usual  way. 
The  duplicate  having  thus  been  deposited 
upon  the  metallic  negative  is  then  readily 
separable  from  the  metallic  negative,  this  be- 

ing rendered  possible  by  the  presence  of  the 
separating-film  hereinbefore  described. 
By  "separating-film"  as  herein  used  is 

meant  a  film  which  permits  the  actual  bodily 
separation  of  the  negative  and  the  positive 
metallic  record  as  distinguished  from  a  layer 
of  some  substance  which  acts  merely  as  a 

4°  partition  between  the  two  bodies.  By  "sep- 
arating the  negative  and  positive"  is  not 

meant  the  destruction  of  the  former,  but  the 
true  bodily  separation  of  the  two  intact. 

What  is  claimed  is — 
1.  The  process  of  making  metallic  copies 

of  sound-records  by  forming  upon  a  metallic 
record-bearing  surface  a  thin  film  by  chem- 

ical treatment  of  said  surface,  electrodeposit- 
ing  a  metallic  plate  on  said  film,  and  separat- 

ing the  two  metallic  bodies. 
2.  The  process  of  making  metallic  sound- 

records  by  forming  on  a  metallic  record-bear- 
ing surface  a  thin  separating-film  of  a  metallic 

oxid  or  compound,  depositing  thereon  by 
electrotysis  a  plate  of  suitable  metal,  and  sep- 

arating the  two  metallic  bodies. 
3.  The  process  of  making  metallic  dupli- 

cate sound-records'bj^  forming  upon  a  metal- lic negative  of  disk  form  by  acting  chemically 

3° 
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45 
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upon  the  surface  thereof,  a  separating-film, 
electrodepositing  thereon  a  plate  of  suitable 
metal,  and  bodily  separating  the  negative 
and  positive. 

4.  The  process  of  making  metallic  dupli- 
cate sound-records  by  acting  upon  the  sur- 

face of  a  metallic  record-bearing  surface  with 
an  agent  such  as  potassium  sulfid,  thereby 
forming  a  film  so  thin  as  not  to  impair  the 
form  of  the  recorded  vibrations,  depositing 
electrolytically  a  layer  of  metal  thereon,  and 
bodily  separating  the  two  metallic  bodies. 

5.  The  process  of  making  duplicate  sound- 
records  by  forming  a  silver-plated  negative, 
treating  the  surface  thereof  to  form  a  thin 
coating  of  a  compound  of  silver,  then  electro- 
depositing  a  layer  of  metal  on  said  film,  and 
separating  the  duplicate  from  said  negative. 

6.  The  process  of  duplicating  sound-rec- 
ords by  forming  a  metallic  negative,  forming 

thereon  a  sulfid  of  the  metal  whereof  the  sur- 
face of  said  negative  is  formed,  electrodepos- 

iting a  positive  thereon,  and  separating  the 
negative  and  positive. 

7.  The  process  of  making  sound-records  by 
forming  a  metallic  negative,  treating  the 
same  with  a  solution  of  an  alkali  or  alkaline- 
earth  sulfid,  depositing  a  positive  thereon, 
and  separating  the  negative  and  positive. 

8.  The  process  of  making  sound-records  by 
forming  a  silver-plated  metallic  negative, 
treating  the  same  with  a  solution  of  an  alkali 
or  alkaline-earth  sulfid,  depositing  a  positive 
thereon,  and  separating  the  negative  and 

positive. 9.  The  process  of  making  sound-records  by 
forming  a  silver-plated  metallic  negative, 
treating  the  same  wnth  a  solution  of  potassium 

sulfid,  depositing  a  positive  thereon,  and  sep- 
arating the  negative  and  positive. 

10.  The  process  of  making  sound-records 
by  forming  a  silver-plated  record-surface, 
forming  thereon  a  thin  coating  of  a  compound 
of  silver,  depositing  a  metallic  layer  thereon, 
and  separating  the  twro  layers. 

11.  The  process  of  making  metallic  sound- 
records  by  forming  a  metallic  record-bear- 

ing surface,  forming  thereon  a  sulfid  of  the 
metal  whereof  said  surface  is  composed,  elec- 

trodepositing a  metallic  layer  thereon,  and 
separating  the  two  metallic  bodies. 

In  testimony  whereof  I  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

THOMAS  H.  MACDONALD. 

Witnesses : 
C.  B.  Ingatxs, 
A.  B.  Keough. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Charles  W.  Noyes,  a 

citizen  of  the  United  States,  residing  at  Cin- 
cinnati, in  the  county  of  Hamilton  and  State 

of  Ohio,  have  invented  certain  new  and  use- 
ful Improvements  in  Phonographs,  of  which 

the  following  is  a  specification. 
My  invention  relates  to  an  improvement 

in  phonographs. 
Primarily  the  object  of  my  invention  is  to 

devise  a  machine  particularly  organized  and 
adapted  for  office  amanuensis  and  known  to 

the  trade  as  the  "commercial"  phonograph. 
One  of  the  objects  of  my  invention  is  to 

provide  means  in  connection  with  the  main 
drive  of  the  record,  reproducer,  and  the  re- 

corder which  is  under  the  full  control  of  the 

operator  when  in  use,  so  that  it  can  be  in- 
stantly started  and  stopped. 

Another  object  of  my  invention  is  to  pro- 
vide improved  means  for  supporting  the  rec- 

ord-cylinder. 
Another  object  of  my  invention  is  to  pro- 

vide means  for  readily  inserting  and  with- 
drawing the  record  and  maintaining  a  con- 

stant initial  position  without  destroying  or 
varying  its  accuracy  relative  to  the  repro- 

ducer or  recorder. 
Various  other  features  of  my  invention  are 

set  forth  in  the  description  of  the  accompany- 
ing drawings,  forming  a  part  of  this  specifica- 

tion, in  which — 
Figure  1  represents  a  central  sectional 

view,  partly  in  elevation,  illustrating  the 
main  drive  for  the  various  parts,  together 
with  the  electrical  connections.  Fig.  2  rep- 

resents a  cross-sectional  view  showing  a  por- 
tion of  the  main  power  driving-shaft  in  con- 

nection with  a  train  of  gears  for  traversing 
the  recorder  and  reproducer  mechanism. 
Fig.  3  is  an  end  elevation,  partly  in  section, 
showing  the  means  for  operating  the  repro- 

ducer and  recorder  traversing  mechanism  for 
controlling  the  direction  of  traverse.  Fig.  4 
is  a  section  on  line  x  x,  Fig.  3.  Fig.  5  is  a 
front  elevation  of  a  portion  of  the  traversing 
mechanism  for  the  reproducer  and  recorder. 
Fig.  6  is  a  top  plan  view,  partly  in  section,  of 
the  recorder  and  reproducer  supporting  arm. 
Fig.  7  is  a  central  vertical  section  of  the  tail- 
stock  for  supporting  the  record. 

I  will  first  describe  my  improved  means 
for  supporting  the  record-cylinder. 
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In  the  conventional  phonograph  taper 
mandrel-supports  are  employed.  The  rec- 

ord being  a  hollow  cone  brings  two  opposite 
tapered  bodies  into  engagement.  Both  the 
record  and  the  mandrel  are  liable  independ- 

ently to  contraction  and  expansion,  which 
obviously  is  constantly  varying,  and  so  de- 

stroying the  accuracy  of  supporting  the  rec- 
ord relative  to  the  mandrel.  However 

slight  may  be  the  variation,  it  will  be  suffi- 
cient to  affect  the  meeting  taper  surfaces,  so 

that  the  record  is  constantly  varying  in  posi-  65 
tion  longitudinally  of  the  machine.  As  a  re- 

sult of  this  variability  the  reproducer  must 
be  constantly  shifted  to  different  initial  posi- 

tions, and  there  is  no  assurance  of  starting  a 
reproducer  with  a  given  record  at  the  proper 
place.  To  avoid  this,  I  employ  a  plain  cy- 

lindrical record,  into  the  opposite  ends  of 

which  are  fitted  the  driving  taper  disks  A  A'. 
These  disks,  it  will  be  understood,  compare 
to  the  live  and  dead  center  of  the  machine- 
tool,  one  of  them  being  rotated  and  the  other 
being  free  to  rotate  on  its  own  axis  under  the 
influence  of  the  record. 

A  represents  the  head-stock  disk,  and  A' the  tail-stock  disk.  The  tail-stock  disk  is  80 
supported  as  follows:  1  represents  the  tail- 
stock  having  a  bore,  into  which  is  secured  a 
sleeve  2,  said  sleeve  being  provided  with  ob- 

long slots  3.  4  represents  a  spindle  loosely 
supported  within  the  sleeve  2,  provided  with  85 
a  pin  5,  fixed  thereto,  the  ends  of  the  pin  pro- 

jecting through  the  oblong  slots  3.  6  repre- 
sents a  sleeve  loosely  journaled  on  a  flange  7 

of  sleeve  2  at  one  end  and  having  an  in- 
wardly-projecting flange  8  at  its  opposite  end,  90 

loosely  bearing  upon  the  sleeve  2.  a  repre- 
sents a  coil-spring  bearing  at  one  end  against 

the  flange  7  of  the  sleeve  2  and  at  its  oppo- 
site end  against  the  pin  5.  Thus  as  the 

sleeve  6  is  moved  to  the  right  it  will  carry  95 

with  it  spindle  4,  the  spring  a  normally  forc- 
ing the  spindle  in  a  direction  toward  the 

driving-disk.  The  spindle  4  is  provided  with 
a  cone  10,  the  disk  A'  being  provided  with  a 
central  bore  and  race,  forming  one  seat  for  100 
the  balls  11  and  the  cone  10  the  other.  12 
represents  a  washer  secured  to  the  spindle  4 

for  holding  the  disk  A'  in  position  on  the 
spindle  4.  By  this  means  a  free  revolution 
of  the  disk  A'  is  obtained  independent  of  the 
longitudinal  manipulating  means,  yet  at  the 

i°5 
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same  time  permitting  the  disk  to  be  moved 
longitudinally  with  the  spindle  4  when  in- 

serting or  withdrawing  the  record.  With 
these  tapered  disks  engaging  the  interior  pe- 

5  riphery  of  the  record-cylinder  a1  each  end 
the  position  of  the  said  record  will  be  invari- 

able, the  opposite  disk  taking  up  the  expan- 
sion or  contraction  without  varying  the  lon- 

gitudinal position  of  the  record.     As  a  re- 
io  suit  the  reproducer  has  a  constant  initial 

position,  which  avoids  a  great  deal  of  vexa- 
tion and  delay  in  the  manipulation  of  the  in- 

strument. 

I  will  now  describe  the  mechanism  and  or- 

15  ganization  for  driving  the  head-stock  taper 
disk.  This  head-stock  taper  disk  is  fixed  to 
the  spindle  b,  suitably  journaled  in  the  stand- 

ard C. 

D  represents  the  motor. 
20  E  represents  an  armature-shaft  extending 

upwardly,  the  upper  end  of  which  is  jour- 
naled upon  the  spindle  c,  supported  in  the 

standard  C.  The  front  end  of  the  spindle  b 
also  has  a  pivotal  engagement  with  the  stud 

25  d,  also  supported  in  said  standard  C. 

F  represents  a  magnet-core,  through  the 
center  of  which  the  armature-shaft  E  passes. 
The  said  magnet  is  fixed  to  rotate  with  said 

armature-shaft  by  the  set-sere  wt  e.     This  set- 
30  screw  passes  through  the  magnet-core  and 

its  end  engages  into  a  vertical  slot  in  the  pe- 
riphery of  the  armature-shaft,  which  per- 

mits the  magnet  to  be  raised  and  lowered 

relative  to  the  armature-shaft.     The  upper 
35  end  of  this  magnet-core  is  provided  with  a 

clutch  member  G.  In  the  preferred  form 

the  armature-shaft  is  vertically  disposed,  and 
the  clutch  member  G  is  splined  thereon,  so  as 

to  slide  thereon  vertically  and  to  turnthere- 
40  with.  As  a  result  of  this  arrangement  clutch 

member  G  drops  of  its  own  weight  wmen  the 
magnet  is  deenergized,  thus  throwing  the 
clutch  members  out  of  driving  relation. 

H  represents  a  w7orm-sleeve  journaled  on 
45  the  upper  end  of  the  armature-shaft  and  rev- 

oluble  independently  thereon.  The  lower 
end  of  said  worm-sleeve  has  a  clutch  member 
I,  forming  the  cooperating  clutch  element  to 
the  magnet  clutch  member  G.     The  spindle 

50  6  is  provided  with  a  worm-wheel  13,  engaging 
into  the  said  worm-sleeve.     (See  Fig.  2.) 
/represents  a  contact  secured  to  the  stand- 

ard C  and  insulated  therefrom,  having  con- 

nection with  a  ring  F',  secured  to  the  lower 
55  portion  of  the  magnet  and  insulated  there- 

from. Said  ring  F'  is  connected  by  wire  F- 
to  one  end  of  the  magnet-coil  F3.     The  op- 
Eosite  end  of  the  magnet-coil  is  connected 
y  wire  7;  to  the  magnet-core  F.  Thus  one 

60  pole  of  the  electric  energy  has  connection  with 
the  contact/,  the  opposite  pole  being  through 
the  armature  -  shaft  and  standard  of  the 
motor  D.  This  magnet  is  energized  and  de- 
energized  by  a  push-button  14,  preferably 

65  located  at  some  point  below  the  machine, 

where  it  may  be  operated  by  the  foot  of  the 
operator.  The  magnet  receives  its  energy 
from  a  series  connection  with  the  feed,  as 
shown  in  Fig.  1,  as  follows:  15  represents 
the  positive  wire  from  the  main  source  of  70 

supply  extended  to  the  binding-post  16,  se- 
cured to  the  base  of  the  machine  and  insu- 
lated therefrom,  having  a  cross  connection 

by  wire  17  to  the  binding-post  IS,  thence  by 
wire  19  to  one  pole  of  the  push-button  or  75 
switch  14.  20  represents  the  negative  wire 
from  the  main  source  of  supply  connecting 
with  the  contact  f.  21  represents  a  wire  in 
connection  with  binding-post  22,  secured  to 
the  base  of  the  machine,  which  is  of  metal,  80 
but  not  insulated  therefrom,  said  wire  21  ex- 

tending to  the  other  pole  of  the  push-button 
14,  thus  forming  the  partial  circuits  for  the 

magnet,  completed  when  the  push-button  or 
switch  14  is  closed.  85 

As  shown  in  Fig.  1,  the  magnet  is  normally 
deenergized  and  the  clutch  members  disen- 

gaged. When  the  operator  depresses  the 
push-button,  the  magnet  will  rise  and  bring 
the  clutches  in  driving  relation,  thereby  ro-  90 
tating  the  driving  taper  disk  through  the 
worm  sleeve  and  wheel.  When  the  foot  is 
removed  from  the  button,  the  drive  and 

spindle  stops.  Obviously  this  is  a  ver}T  sim- 
ple and  convenient  drive.  95 

I  will  now  describe   the  mechanism  for 

traversing  the  reproducer  and  recorder. 

K  represents  a  journal-bracket  erected  on 
the  platform  of  the  machine  in  any  suitable 

manner  for  supporting  the  traverse -screws   100 
L  L'  by  spindle  n  n  at  one  end,  the  opposite 
ends  of  the  feed-screws  being  journaled  in  the 
standard  C.     These  feed-screwrs  are  prefer- 

ably oppositely  threaded  and  driven  in  the 
same  direction,  whereby  they  are  adapted  to   1   5 
feed  the  reproducer  or  recorder  in  opposite 
directions.     Obviously  the  same  result  might 
be  obtained  by  having  them  correspondingly 
threaded  and  driven  in  opposite  direction  or 
having  one  traverse  screw  provided  with  a  no 

reversing-gear  adapted  to  change  the  direc- 
tion of  the  traverse-screw.     On  the  spindle  b 

is  a  gear-wmeel  23.     Suitably  journaled  on 
the  standard  C  or  head-stock  is  a  transmit- 

ting-gear  24,  in  mesh  with  gear-wheel  23  and   1 1 5 
also  with  the  gear-wheel  25  on  the  traverse- 
screw  L.     Journaled  on  the  standard  C  is  an 

intermediate  gear  26,  intermeshed  with  the 
gear-wheel  25  and  with  gear-wheel  27  on  the 
forward    screw    L'.     Rearwardly    projected  120 
from  the  standard  C  is  a  bracket  projection. 

M  M'  represent  a  projection  from  bracket 
K  in  the  rear  of  the  tail-stock  1 . 

X  represents  a  guiding-rod  eccentrically 
mounted  in  the  brackets  M  M'  and  provided  1  25 
with  a  crank-arm  mat  the  outward  side  of 

bracket  M'.  O  represents  a  push-button  at 
the  front  of  the  machine  extending  upward 

from  the  platform  connected  by  a  link-and- 
lever  mechanism  P  P'  to  the  said  crank-arm   1  3V 
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m  of  the  guiding-rod  N.  Between  the  bracket 
and  upon  said  eccentric  rod  the  recorder  and 
reproducer  traversing  mechanism  is  slidably 
mounted. 

5  Q  represents  a  downward-extending  trav- 
ersing arm  provided  with  a  sleeve  Q',  slid- 

ing on  the  rod  N.  Said  arm  is  provided  with 
an  elongated  slot,  into  which  is  gibbed  a  rack 
S,  having  vertical  movements  therein. 

ro  s  s'  represent  springs  secured  to  the  arm  at 
one  end  and  to  the  rack  at  their  opposite  ends 
for  delicately  supporting  the  rack  between 

the  traverse-screws  L  L'  and  adapted  to  nor- 
mally engage  the  direct-feed  screw. 

15  When  the  push-button  is  depressed,  the 
eccentric  rod  N  is  vertically  raised,  lifting 
the  traversing  mechanism  bodily,  thereby 
raising  the  recorder  and  reproducer  support- 

ed thereon  from  the  record.     At  the  same 
2©  time  the  rack,  which  is  provided  with  upper 

and  lower  screw-faces  of  the  same  pitch  as 
the  traverse-screws  and  at  which  depression 
the  upper  face  of  the  rack  is  brought  into  en- 

gagement with  the  feed-screw L,  thereby  trav- 
25  ersing  the  reproducer  and  recorder  in  the  re- 

verse direction  free  from  the  record.  Thus 
at  any  instant  the  operator  may  cause  the 
recorder  to  be  shifted  toward  initial  position 
for  repeating  the  message.     The  reversing 

30  traverse-screw  is  also  preferably  higher 
speeded  than  the  direct  traverse-screw,  ena- 

bling the  operator  to  make  a  quick  return 
shift. 

It  is  sometimes  desirable  to  hold  the  trav- 
35  ersing  mechanism  free  from  either  of  the 

screws  or  to  positively  hold  the  rack  of  the 
traversing  mechanism  in  positive  engage- 

ment with  one  of  the  screws,  and  this  is  ac- 
complished by  the  following  instrumentali- 

40  ties:  28  represents  a  bracket  secured  to  the 
bed-plate  of  the  machine.  29  represents  a 
lever  pivoted  on  said  bracket.     30  represents 

/    a  knurl  screw-threaded  onto  the  stem  of  the 

/     push-button    O.     Thus    by    adjusting    this 
4.5  knurl  30  upon  the  stem  the  link-and-lever 

mechanism  can  be  adjusted  permanently  for 
such  time  as  desired  by  swinging  the  lever  29 
in  engagement  with  the  knurl  30,  as  shown  in 
Fig:  3.  . 

\  50  31  represents  a  guide  of  the  same  length  as 
traverse-screws  L  L/,  into  which  the  projec- 

tion 32  of  the  traversing  arm  Q  extends, 
thereby  providing  a  lower  guiding  means  for 
the  traversing  mechanism,  said  projection  32 

55  also  serving  for  the  purpose  of  operating  the 
tripping  mechanism  35  for  sounding  the  bell 
34  at  the  end  of  the  traversing  point.  The 
traversing  arm  Q  is  provided  with  upwardly- 
extending   yoke-arms  Q2,  to  which  the  re- 

60  corder  and  reproducing  supporting  arm  35  is 
pivoted,  said  arm  extending  over  the  record 

A2,  as  shown  in  Fig.  2,  the  record  being  shown in  dotted  lines. 

In  Fig.  2  I  have  shown  in  dotted  lines  a  re- 

producer R  and  a  recorder  R',  of  duplex  form,  6  5 
mounted  upon  the  arm  35,  which  is  made  the 
subject  of  a  separate  application  and  not  a 
part  of  this  invention. 

If  the  phonograph  is  to  have  an  extended 
field  of  utility  in  commercial  life,  it  is  ob-  70 
vious  that  the  instrument  must  at  all  times 
be  under  perfect  control  of  the  operator  and 
also   that  the   controlling  instrumentalities 
must  be  in  such  easily-accessible  position  as 
to  give  the  operator  such  control  without  un-  75 
necessary  inconvenience.     As  the  operator  is 
transcribing    the    message,    probably   on    a 
type-writer,  it  is  desirable  to  manipulate  the 
phonograph  with  the  least  possible  move- 

ment of  the  hands  from  the  keys  of  the  type-  80 
writer.     By    means    of    the    improvements 
here  described  the  operator  can  start,  stop, 
and  reverse  the  machine  at  will  and  with 
little  or  no  added  inconvenience.     Of  course 
in  reversing,  the  hand  may  be  taken  from  the  85 
ke3rs,  as  the  record  is  not  in  position  during 
the  rearward  traverse  of  the  reproducer. 

36  represents  a  switch  for  controlling  the 
motor-current. 

37  represents  the  usual  form  of  means  for  90 
controlling  the  speed  of  the  motor  D,  having 
connection  with  the  governor  39,  mounted 
on  the  main  driving-shaft  E. 

Various  means  not  shown  might  be  em- 
ployed to  produce  the  equivalent  of  the  or-  95 

ganization  I  have  illustrated  as  the  preferred 
form  without  departing  from  the  principles 
of  my  improvement.  Therefore  I  do  not 
limit  myself  to  the  preferred  form,  except  as 
specifically  claimed. 

Having  described  my  invention,  I  claim — 
1 .  In  a  phonograph,  a  driving  -  shaft, 

means  for  rotating  the  same,  record-rotating 
and  reproducer  -  traversing  means,  trans- 

mitting devices  between  said  means  and  the  105 
driving-shaft,  a  magnet-clutch  adapted  to 
connect  the  driving-shaft  with  said  trans- 

mitting devices  when  said  magnet  is  ener- 
gized, means  for  automatically  returning  the 

clutch  to  normal  idle  position  when  it  is  de-  1  ia 
energized,  an  electric  circuit  for  energizing 
the  clutch  and  a  switch  placed  in  said  circuit 
in  proximity  to   the  foot   of  the  operator 
whereby  the  instrument  may  be  maintained 
in  commission  while  the  operator  retains  his  1 1 5 
foot  on  the  switch,  substantially  as  described. 

2.  In  a  phonograph,  a  main  driving-shaft, 
means  for  conveying  power  to  said  shaft, 
record-supporting  means  having  driven  con- 

nection with  said  driving-shaft,  recorder  and  1 20 
reproducer  traversing  mechanism,  means  for 
traversing  the  same,  in  driven  connection 
with  said  driving-shaft,  a  loose  clutch  mem- 

ber on  said  shaft,  a  cooperating  clutch  mem- 
ber fixed  to  turn  with  and  slide  on  said  shaft,  125 

a  magnet  supported  by  said  fixed  clutch 
member,  partial  circuits  in  connection  with 
said  magnet  and  means  whereby  said  partial 
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circuits  may  be  dosed  far  bringing  into  en- 
gagement said  loose  and  fixed  clutch  mem- 

bers, substantially  as  specified. 

3.  In  a  phonograph,  a  main  driving-shaft 
5  being  driven  by  a  suitable  power,  a  record- 

support,  a  shaft  for  rotat  ing  t  he  same,  a  com- 
bined worm  and  clutch  member  loosely 

mounted  on  said  shaft,  transmitting  devices 
between  said  worm  and  said  record-shaft,  a 

10  cooperating  clutch  member  fixed  to  turn 
with  and  slide  on  said  shaft,  adapted  to  be 
engaged  with  said  loose  clutch  member  and 
worm  for  conveying  power  thereto,  and 
means  for  engaging  the  same,  substantially 

15  as  described. 
4.  In  a  phonograph,  a  main  driving-shaft, 

being  driven  by  a  suitable  power,  a  record- 
support,  a  shaft  for  rotating  said  support,  a 
combined  worm  and  clutch  member  loosely 

20  mounted  on  said  shaft,  transmitting  devices 

between  said  worm  and  said  record-rotating 
shaft,  a  cooperating  clutch  member  fixed  to 
turn  with  and  slide  on  said  shaft,  revolving 
therewith,  and  adapted  to  be  engaged  with 

25  said  loose  clutch  member  and  worm,  for  con- 
veying power  thereto,  a  magnet-coil  sup- 
ported by  said  fixed  clutch  member  and 

forming  a  magnet,  partial  circuit  connec- 
tions with  said  magnet,  and  means  whereby 

30  said  partial  circuits  may  be  closed  for  bring- 
ing into  engagement  said  loose  and  fixed 

clutch  members,  substantially  as  specified. 

5.  In  a  phonograph,  a  main  driving-shaft, 
a  record-support,  a  shaft  for  rotating  said 

35  support  having  driven  connection  with  a 
suitable  power,  transmitting  devices  between 
said  driving  and  said  record-rotating  shafts, 
a  combined  driving  and  clutch  member 
loosely  mounted  on  said  shaft,  a  cooperating 

40  clutch  member  fixed  to  turn  with  and  slide 

on  said  shaft,  adapted  to  be  brought  into  en- 
gagement with  said  loose  clutch  member  for 

conveying  power  thereto,  a  magnet,  sup- 
ported by  said  fixed  clutch  member  around 

45  said  shaft,  partial  electric  circuits  in  connec- 
tion with  said  magnet  and  shaft,  a  foot  push- 

button in  connection  with  one  of  said  partial 
circuits,  whereby  when  the  same  is  closed, 
the  said  fixed  clutch  member  may  be  brought 

50  into  engagement  with  the  loose  clutch  mem- 
ber, substantially  as  specified. 

6.  In  a  phonograph,  a  main  driving-shaft, 
means  for  conveying  power  to  said  shaft,  a 
combined  driving  and  clutch  member  loosely 

55  mounted  on  said  shaft,  record-supporting 
means,  power-transmitting  devices  between 
said  driving  member  and  said  record-support- 

ing means,  recorder  and  reproducer  travers- 
ing  mechanism,    means   for    actuating    the 

60  same,  a  cooperating  clutch  member  fixed  to 
turn  with  and  slide  on  said  shaft,  movably 
mounted  thereon  and  revolving  therewith,  a 
magnet  supported  by  said  fixed  clutch  mem- 

ber, partial  electric  circuits  in  connection  with 

said   magnet   and  shaft,  means  for  closing  65 
said  partial  circuits,  for  bringing  into  engage- 

ment the  fixed  clutch  member  with  the  loose 

clut  eh  member  for  driving  the  same,  substan- 
tially as  specified. 

7.  In  a  phonograph,  a  main  driving-shaft,  70 
suitably  mounted  within  a  record,  supporting 
head-stock  means  for  conveying  power  to 
said  shaft,  record-supporting  means  compris- 

ing two  disks,  one  disk  being  journaled  in  said 
head-stock  in  driven  connection  with  said  75 
driving-shaft  for  revolving  the  record,  a  tail- 
stock  for  supporting  the  other  disk,  a  sleeve 

secured  in  said  tail-stock  provided  with  ob- 
long notches,   a  spindle  loosely  supported 

within  said  sleeve,  provided  with  a  pin  pro-  80 
jecting  through  said  slots  in  said  sleeve,  a  sec- 

ond sleeve  loosely  mounted  over  said  first 
sleeve  provided  with  a  flange  for  engaging 
said  pin  for  moving  the  spindle  longitudinally, 
a  spring  for  maintaining  the  spindle  in  its  85 

normal  position,  and  a  disk  re  volubly  mount- 
ed upon  and  having  longitudinal  movement 

with  said  spindle  for  inserting  and  withdraw- 
ing a  record,  substantially  as  described. 

8.  In  a  phonograph,  a  main  driving-shaft,  go 
means  for  conveying  power  to  said  shaft,  rec- 

ord-supporting means  having  driven  connec- 
tion with  said  driving-shaft,  forward  and  re- 
verse traverse-screws,  having  driven  connec- 

tion with  said  driving-shaft,  a  guide-rod  ec-  95 
centrically  mounted  upon  suitable  brackets  in 

proper  relation   to   said   traverse-screws,   a 
traverse-arm  for  supporting  a  recorder  or  re- 

producer, slidably  mounted  upon  said  guide- 
rod,  comprising  a  rack  delicately  supported  too 
on  said  traverse-arm  and  between  said  trav- 

erse-screws, means  for  operating  said  guide- 
rod  for  raising  and  lowering  said  traverse- 
arm  for  alternately  bringing  into  engagement 
said  rack  with  either  of  said  traverse-screws,   105 
substantially  as  specified. 

9.  In  a  phonograph,  a  main  driving-shaft, 
means  for  conveying  power  to  said  shaft,  rec- 

ord-supporting means  having  driven  connec- 
tion with  said  driving-shaft  forward  and  re-  1 1  o 

verse  traverse-screws,  having  driven  connec- 
tion with  said  driving-shaft,  a  guide-rod  ec- 

centrically mounted  upon  suitable  brackets 

in  proper  relation  to  said  traverse-screws,  a 
traverse-arm  for  supporting  a  recorder  or  re-   1 1 5 
producer  slidably  mounted  upon  said  guide- 
rod  comprising  a  rack  delicately  supported 
on  said  traverse-arm  and  between  said  trav- 

erse-screws, means  for  operating  said  guide- 
rod  for  raising  and  lowering  said  traverse-  120 
arm,  alternately  bringing  into  engagement 

said  rack,  with  either  of  said  traverse-screws 
and  simultaneously  raising  and  lowering  a 

recorder    and    reproducer,    supporting-arm 
mounted  on  said  traverse-arm  whereby  said  125 
recorder  and  reproducer  are  brought  into  and 

out  of  engagement  with  the  record,  substan- 
tially as  specified. 
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10.  In  a  phonograph,  a  main  driving-shaft, 
means  for  conveying  power  to  said  shaft,  rec- 

ord-supporting means,  having  driven  connec- 
tion with  said  driving-shaft  forward  and  re- 

5  verse  traverse-screws,  having  driven  con- 
nection with  said  driving-shaft,  a  guide-rod 

eccentrically  mounted  upon  suitable  brack- 
ets in  proper  relation  to  said  traverse- 

screws,  a  traverse-arm  for  supporting  a  re- 
io  corder  or  reproducer  slidably  mounted  upon 

said  guide-rod  comprising  a  rack  delicately 
supported  on  said  traverse -arm  and  be- 

tween said  traverse -screws,  means  for  op- 
erating said  guide-rod  for  raising  and  lower- 

15  ing  said  traverse- arm,  alternately  bringing 
into  engagement  said  rack,  with  either  of 
said  traverse  -  screws  and  simultaneously 
raising  and  lowering  a  recorder  and  repro- 

ducer supporting  arm  mounted  on  said  trav- 
20  erse-arm  whereby  said  recorder  and  repro- 

ducer are  brought  into  and  out  of  engage- 
ment with  the  record,  means  for  positively 

maintaining  said  guide-rod  in  any  adjusted 
position,  substantially  as  specified. 

25  11.  In  a  phonograph,  a  main  driving-shaft, 
being  driven  by  suitable  power,  a  combined 
driving  and  clutch  member  loosely  mounted 
on  said  shaft,  a  cooperating  clutch  member 
fixed  to  turn  with  and  slide  on  said  shaft, 

30  adapted  to  be  brought  into  engagement  with 
said  loose  clutch  member  for  conveying 

power  thereto,  means  for  electrically  operat- 
ing said  fixed  clutch  member  into  and  out  of 

engagement  with  said  loose  clutch  member, 
35  record- supporting  means,  power  -  transmit- 

ting devices  connecting  said  loose  clutch  mem- 
ber to  said  record-supporting  means,  travers- 
ing mechanism  having  driven  connection  with 

said  driving-shaft,  a  guide-rod,  supported  on 
40  suitable  brackets  in  proper  relation  to  said 

traverse  mechanism,  a  traverse-arm  for  sup- 
porting a  recorder  or  reproducer  slidably 

mounted  upon  said  guide-rod  and  provided 
with  means  engaging  said  traverse  mechan- 

45  ism,  for  traversing  the  same,  means  for  rais- 
ing said  traversing  arm  whereby  said  recorder 

and  reproducer  are  brought  into  and  out  of 

engagement  with  the  record,  and  means  for 
reversing  the  travel  of  said  traversing  mech- 

anism, substantially  as  specified.  50 
12.  In  a  phonograph,  a  source  of  power,  a 

driving-shaft,  record-supporting  mechanism 
having  driven  connection  therewith,  repro- 

ducer or  recorder  traversing  mechanism  hav- 
ing driven  connection  therewith,  clutch  55 

members  controlling  the  power  transmission, 
a  magnet  for  operating  said  clutches,  circuit 
connections  for  the  magnet  and  a  switch, 
whereby  the  instrument  is  operated  when  the 
circuit  is  closed,  substantially  as  described.      60 

13.  In  a  phonograph,  a  vertically-disposed 
driving-shaft,  horizontally-disposed  record- 
supporting  means,  a  loose  clutch  member  on 
said  shaft  having  driving  connection  with  the 
said  record-supporting  means,  a  cooperating  65 
clutch  member  fixed  to  turn  with  said  shaft, 
and  slide  vertically  on  said  shaft,  an  electro- 

magnet for  one  clutch  member  adapted  to 
magnetically  attract  the  cooperating  clutch 
member  whereby  the  vertically-movable  70 
clutch  member  is  lifted  when  the  magnet  is 
energized,  and  drops  by  a  gravity  when  the 
magnet  is  deenergized,  substantially  as  de- scribed. 

14.  In  a  phonograph,  a  driving-shaft,  75 
means  for  rotating  the  same,  a  record-rotat- 

ing shaft,  transmitting  devices  between  said 
shafts  comprising  a  magnet  clutch  mechan- 

ism, an  electric  circuit  and  source  of  electric- 
ity for  energizing  said  magnet  and  shifting  80 

one  of  said  clutch  members,  means  for  auto- 
matically unshifting  said  clutch  members 

when  the  magnet  is  deenergized,  and  a  switch 
in  the  said  circuit  under  the  control  of  the  op- 

erator whereby  the  said  record-rotating  shaft  85 
may  be  stopped  and  started  independent  of 
the  said  driving-shaft,  substantially  as  de- 
scribed. 

In  testimony  whereof  I  have  hereunto  set 

my  hand. CHARLES  W.  NOYES. 
Witnesses : 

Oliver  B.  Kaiser, 
Lttise  Beck. 
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DUPLICATING   PHONOGRAPH-RECORDS. 

No.  837,061. Specification  of  Letters  Patent. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Varian  M.  Harris,  a 

citizen  of  the  United  States  of  America,  and 
a  resident  of  Chicago,  in  the  county  of  Cook 
and  State  of  Illinois,  have  invented  certain 
new  and  useful  Improvements  in  Duplicating 
Phonograph-Records,  of  which  the  following 
is  a  specification. 

The  present  invention  relates  to  that 
method  or  process  of  manufacturing  dupli- 

cate phonograph-records  of  celluloid  or  other 
like  material  in  which  a  mold  is  used  having 
a  negative  matrix  formed  in  its  interior  sur- 

face or  bore  and  into  which  negative -ma- 
trix surface  the  duplicate  phonograph-rec- 

ord in  the  form  of  a  thin-walled  cylinder  is 
pressed  to  impart  to  the  periphery  of  such 
cylinder  a  positive  impression  from  such  neg- 

ative-matrix surface;  and  the  object  of  the 
present  improvement  is  to  provide  a  simple 
and  efficient  method  for  use  in  the  manufac- 

ture of  their  cylindrical  phonograph-records 
and  with  which  the  production  of  the  duplicate 
records  can  be  effected  in  a  rapid,  certain, 
and  positive  manner,  all  as  will  hereinafter 
more  fully  appear  and  be  more  particularly 
pointed  out  in  the  claims. 

In  the  accompanying  drawings,  illustra- 
tive of  the  present  invention,  Figure  1  is  a  lon- 

gitudinal section  on  line  x  x,  Fig.  2,  of  an  ap- 
paratus adapted  to  carry  out  the  present 

method;  Fig.  2,  a  transverse  section  of  the 

same  at  line  x'  x',  Fig.  1. Similar  numerals  of  reference  indicate  like 
parts  in  both  views  of  the  drawings. 

Referring  to  the  drawings,  1  represents  the 
main  mold  body  or  backing  of  any  usual  suit- 

able external  form  and  of  the  required  length 
and  which  is  formed  with  a  longitudinal  cen- 

tral bore,  as  shown;  2,  a  negative  matrix,  of 
metal  or  other  like  hard  substance,  having  a 
cylindrical  form  and  fitted  or  fixedly  secured 
within  the  bore  of  the  main  mold  body  or 
backing  1,  as  a  lining.  Such  negative  ma- 

trix will  have  its  interior  surface  formed  into 
a  negative  matrix  in  any  usual  manner,  either 
by  the  electrolytic  or  other  methods  now 
generally  employed  in  the  present  art. 

3  represents  the  thin  cylindrical  record- 
blank  in  place  within  the  mold  and  in  readi- 

ness to  be  formed  into  a  completed  record  by 
the  present  apparatus. 

4  is  a  pressure-roller  of  a  cylindrical  form, 
having  a  uniform  diameter  along  its  entire 
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length  and  which  is  arranged  longitudinally  55 
within  the  bore  of  the  mold  and  blank,  with 
its  axis  of  rotation  eccentric  to  the  axis  of 
the  cylindrical  bore  of  the  mold,  &c,  and 
with  its  periphery  adapted  to  have  forcible 
and  rolling  contact  with  the  inner  surface  of  60 
the  blank  along  the  entire  length  thereof,  so 
that  in  its  movement  of  rotation  upon  its 
own  axis  and  in  its  orbital  movement  around 

the  axis  of  the  other  parts  the  said  pressure- 
roller  will  embed  the  periphery  of  the  dupli-  65 
cate  record-blank  3  in  the  negative-matrix 
surface  of  the  negative  matrix  2,  so  that  with 
a  completion  of  the  movement  of  said  pres- 

sure-roller and  the  removal  of  such  blank 
from  the  interior  of  the  mold  the  periphery 
of  such  blank  will  have  a  positive  impression 
of  the  negative  matrix  and  be  in  a  condition 
ready  for  use  on  a  phonograph  or  like  appa- 

ratus. Motion  when  required  may  be  im- 
parted to  the  said  pressure-roller  in  a  positive 

manner  by  any  suitable  carrying  and  driving 
mechanism  which  the  judgment  of  the  maker 

may  suggest  or  the  particular  use  of  the  pres- 
ent invention  may  indicate. 

In  the  practical  use  of  the  present  method  80 
any  usual  and  suitable  means,  either  physical 
or  chemical,  may  be  employed  to  soften  the 
duplicate  phonograph  -  blank  3  during  the 
process  of  imparting  a  positive  impression 
upon  the  same  from  the  negative-matrix  sur-  85 
face  2  and  with  a  view  to  expedite  the  oper- 

ation of  the  apparatus  or  when  required  in 
the  formation  of  a  more  perfect  positive  im- 

pression upon  the  periphery  of  such  dupli- 
cate record-blanks.  9c 

The  present  method  is  more  especially 
adapted  to  the  formation  of  duplicate  rec- 

ords having  very  thin  walls  which  render 
them  readily  collapsible,  in  that  by  partly 
collapsing  the  same  they  can  after  forming  95 
be  readily  and  quickly  removed  from  the  in- 

terior of  the  mold  without  any  liability  to  a 
marring  or  defacement  of  the  positive  record 
impressions  upon  their  peripheries. 

The  apparatus  herein  described  constitutes 
the  subject-matter  of  a  divisional  application 
for  Letters  Patent  filed  by  me  April  20, 1906, 
Serial  No.  312,763. 

Having  thus  fully  described  my  said  in- 
vention, what  I  claim  as  new,  and  desire  to  105 

secure  by  Letters  Patent,  is — 
1.  The  herein-described  method  of  form- 

ing thin-walled  cylindrical  phonograph-rec- 
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ords  of  a  uniform  diameter  which  comprises 
the  insertion  of  a  cylindrical  blank  shell 
within  a  suitable  matrix,  and  the  expansion 
of  such  shell  into  such  matrix  along  the  en- 

tire length  of  such  shell  and  in  the  progress- 
ive manner  described. 

2.  The  herein-described  method  of  form- 

ing thin-walled  cylindrical  phonograph-rec- 
ords of  a  uniform  diameter  which  comprises 

the  insertion  of  a  cylindrical  blank  shell 
within  a  suitable  matrix,  and  the  expansion 

of  such  shell  into  such  matrix  along  the  en- 
tire length  of  such  shell  and  in  the  progress- 
ive manner  described,  and  in  the  presence  of 

a  local  softening  influence. 

Signed  at  Chicago,  Illinois,  this  6th  day  of 

April,  1904. 
YARIAN  M.  HARRIS. 

Witnesses: 
Robert  Burns, 
M.  H.  Holmes. 





No.  837,274. PATENTED  DEC.  4,  1906. 

D.  APSTEIN. 

TALKING  MACHINE. 
APPLICATION  TILED  OOT.14,  1904. 

2  SHEETS-SHEET  1 

J2F!i^r.fi OFjicf.3 

a 

em. 

OZ41CI- 

^ 

r*i  houhis  rc-ru,  ca..  waihihotom.  o.  t 





No.  837,274. 

-P^fl.  4r, 

PATENTED  DEC.  4,  1906. 
D.  APSTEIN. 

TALKING  MACHINE. 
APPUOATION  FILED  00T.14,  1904. 

JT 

2  SHEETS— 8HEET  2 

ZEUy 

5. JET^6. 

*-'^€f-  7. 

3Fz€y.a. 

Jt 

I J 

-XL 

~N 

<T-- 

=8 -i 

i 

i 

0 

ZF%^.S. 

ttty.10. 
JC 

1^" 
dtwevUoz 

Qttot41Ctj4- 

THI  rJO.HJ)  MT*J»S  CO..  WASHINOTOH.  O.  C- 



UNITED  STATES  PATENT  OFFICE. 
DAVID  APSTEIN,  OF  BPJDGEPOKT,  CONNECTICUT. 

TALKING-MACHINE. 

No.  837,274. Specification  of  Letters  Patent. 

Application  filed  October  14, 1904,    Serial  No.  228,436. 

Patented  Dec.  4,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  David  Apstein,  a  citi- 

zen of  the  United  States,  and  a  resident  of 
Bridgeport,  in  the  county  of  Fairfield  and 

5  State  of  Connecticut,  have  invented  certain 
new  and  useful  Improvements  in  Talking- 
Machines,  of  which  the  following  is  a  specifi- 
cation. 

This  invention  relates  to  new  and  useful 

io  improvements  in  talldng-machines  such  as 
are  used  for  reproducing  and  recording 
sound-waves. 

It  is  the  object  of  my  invention  to  produce 
a  talking-machine  of  improved  construction 

1 5  which  will  include  two  or  more  sound-boxes 
connected  with  one  or  more  horns,  with  a 
view  of  obtaining  better  results  in  recording 
and  reproducing  and  whereby  clearer  and 
more  distinct  sounds  may  be  produced;  fur- 

20  ther,  to  provide  means  whereby  these  sounds 
may  be  better  conveyed  into  or  from  the  ma- 

chine and  likewise  to  provide  adjustments 
whereby  the  sounds  may  be  received  from  or 
deflected  in  any  direction. 

25  With  the  above  objects  in  view  I  have  de- 
vised the  device  which  is  shown  in  detail 

upon  the  accompanying  two  sheets  of  draw- 
ings forming  a  part  of  this  specification,  upon 

which  similar  characters  of  reference  denote 
30  like  or  corresponding  parts  throughout  the 

several  figures,  and  of  which — 
Figure  1  shows  a  sectional  side  elevation 

of  my  improved  talking-machine  complete, 
a  portion  of  the  horn  being  broken  away. 

35  Fig.  2  is  a  detail  sectional  view  of  the  inter- 
mediate adjustable  extension  shown  in  the 

preceding  figure.  Fig.  3  is  a  detail  plan 
view  of  a  ring  shown  in  the  preceding  figures 
and  employed  for  uniting  the  several  sections 

40  of  the  horn  together.  Fig.  4  is  a  sectional 
plan  view  of  the  transmitting  mechanism, 
including  double  sound-boxes  and  connect 
tions  therefor.  Fig.  5  is  a  detail  outside 
elevation  of  the  end  plate  for  the  sound- 

45  boxes.  Fig.  6  is  a  similar  detail  elevation  of 
the  peripheral  casing  of  the  sound-box.  Fig. 
7  is  a  detail  side  view  of  the  bridge-plate 
which  ties  the  two  sound-boxes  together  and 
forms  a  support  for  the  transcribing  pin- 

50  holder.  Fig.  8  shows  an  edge  and  side  ele- 
vation, respectively,  of  the  holder-plate  for 

supporting  the  pin.  Figs.  9  and  10  show  a 
plan  and  end  view,  respectively,  of  a  modi- 

fied    construction     of     sound  -  transmitting 
55  mechanism  which  I  may  use  in  lieu  of  that 

shown  in  Fig.  4.  Fig.  11  shows  a  detached 
plan  view  of  one  of  the  casings  for  the  con- 

struction shown  in  Fig.  9  and  illustrating  a 
bridge  across  the  side  of  said  casing. 

As  will  be  seen  from  the  drawings,  my  im-  60 
proved  device  is  shown  connected  with  a 
movement-box  A,  bearing  a  disk-support  B 
and  a  bracket  C.  This  support  is  obviously 
rotated  in  the  usual  way  by  a  suitable  driv- 

ing mechanism  contained  within  the  box  of  65 
any  preferred  construction.  The  disk  like- 

wise may  be  of  the  ordinary  design,  adapted 
to  rotate  horizontally  with  the  pin  to  follow 
over  the  same  in  a  vertically-inclined  posi- 

tion. 70 
In  the  carrying  out  of  my  invention  I  pre- 

fer to  employ  two  sound-boxes,  as  is  clearly 
shown  inFig.  4,  each  of  substantially  the  same 
construction  and  bearing  an  inclosure  or  cas- 

ing formed  of  an  end  piece  D  and  a  periphery  75 
E,  in  which  is  secured  the  usual  transmitter 
F  intermediate  of  annular  rubber  tubes  G. 
An  arm  H,  having  a  divided  end  to  connect 
the  diaphragms  of  the  two  boxes,  communi- 

cates the  sound  to  or  from  the  pin  I.  This  80 
pin  is  held  in  a  spring  friction-socket  of  the 
holder  J,  which  holder  in  turn  is  pivotally 
connected  to  the  bridge  K  in  a  way  to  per- 

mit of  the  slight  adjustment  of  the  said 
holder  and  its  pin  with  respect  to  the  bridge.  85 
The  bridge  is  rigidly  connected  to  the  two 
boxes,  holding  them  at  a  proper  distance 

apart,  and  is  provided  with  lugs  K",  against 
which  the  holder  rests.  By  reason  of  the 

screws  J'  being  located  diagonally  with  re-  9c 
spect  to  each  other  and  with  respect  to  the 
lugs  a  slight  tilting  movement  may  be  im- 

parted to  the  holder  by  simply  tightening  or 
loosening  the  screws,  as  occasion  may  re- 

quire. On  the  opposite  edge  of  the  box  is  a  95 

second  bridge  K',  which  serves  to  hold  the 
opposite  edges  of  the  boxes  in  a  similar  way. 

Each  sound-box  is  provided  with  a  tube  L 
flexibly  attached  thereto  and  both  adjust- 

ably united  with  the  T-shaped  section  of  the  100 
horn  M,  said  parts  being  provided  with  a 
screw  N,  by  means  of  which  the  flexible  joint 
may  be  tightened  or  loosened,  as  occasion 
may  require,  to  secure  the  desired  position- 

ing of  the  horn  with  respect  to  the  sound-box.  1 05 
The  outer  end  of  the  T-shaped  section  M  of 
the  horn  is  preferably  deflected  upward  and 
is  supported  on  its  under  side  by  a  bracket  C. 
Interior  of  the  horn  is  a  supporting-spider  P, 
which  serves  to  stiffen  its  structure  and  like-  1 10 
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wise  to  provide  a  bearing  for  the  blower  Q. 
The  shall  K  of  this  blower  is  journaled  in 

this  spider,  and  a  belt-pulley  S  is  attached 
to  its  lower  end  and  connected  by  a  belt  T 

5  with  a  similar  pulley  U  upon  the  shaft  of  the 
record-holder.  It  will  be  seen  thai  with  this 
construction  the  blower  is  rotated  by  the 
movement  of  the  holder,  shaft,  and  disk  in  a 

way  to  create  a  "suction,"  so  to  speak,  and  to 
10  better  convey  the  sounds  in  both  recording 

and  transcribing. 
In  the  forward  end  of  the  horn  I  provide  a 

series  of  holes  V  and  a  slide  W,  bearing  a 
button  X  for  its  adjustment  with  respect  to 

rs  the  holes  in  a  manner  to  open  and  close  the 
same.  The  purpose  of  this  construction  is  to 
provide  a  more  uniform  distribution  of  the 
sounds  as  taken  from  the  record  and  to  allow 

the  same  or  a  portion  of  them  to  be  deflected 
20  direct,  as  will  be  obviously  apparent. 

Upon  the  mouth  of  the  horn-section  M,  I 
provide  an  intermediate  section  a,  winch  is 
adjustably  connected  thereto  by  means  of  a 

two-part  ring  b,  covering  the  edges  of  said 
25  horn  and  section  in  a  way  to  permit  said  sec- 

tions to  be  turned  and  adjusted  thereon,  so 
as  to  be  extended  to  either  side.  Upon  this 

intermediate  section  is  also  provided  an  el- 
bow c,  which  is  adjustably  connected  to  an 

30  intermediate  section  by  means  of  the  ring  b 
in  a  way  to  admit  of  its  being  turned  to  any 

position  desired.  To  tins  elbow  may  be  se- 
cured, by  means  of  clamps  d,  a  mouthpiece  e, 

which  obviously  may  be  of  any  desired  shape 
35  or  length,  and  in  addition  to  its  application  to 

the  elbow  I  have  also  provided  connections 
for  similar  mouthpieces  to  the  other  sections 

of  the  horn — as,  for  instance,  at  the  nipple/in 
the  elbow  and  likewise  the  nipple  g  of  the  in- 

40  termediate  section.  This  construction  of 
sectional  horn  is  adapted  to  be  adjusted,  as 
described,  to  deflect  the  sounds  from  the 
record  uniformly  and  advantageously  to  the 
several   corners   of   a  room  with  improved 

45  results. 
In  Figs.  9  and  10  1  have  shown  a  modified 

form  of  transmitter  to  engage  the  record, 

which  I  have  termed  a  "  flexible  connection  " 
and  which  may  be  used  in  lieu  of  that  shown 

50  in  Fig.  4.  This  connection  is  formed  largely 
of  wire  and  in  detail  comprises  the  flexible 
arms  /(,  pivot  ally  supported  upon  pins  i  of  a 
bridge  0,  secured  to  the  ring  E.  These  arms 

are  connected  by  links  7  with  a  loop  1-,  at- 
55  t ached  to  the  lever  I.  This  lever  is  pivot  ally 

connected  to  a  block  m,  which  in  turn  is  piv- 
oted to  the  bridge-plate  fc.  The  free  end  of 

lever  n  serves  to  engage  the  record-communi- 
cating movement  from  the  inner  end  through 

60  the  loop  1c  and  flexible  connections  above  de- 
scribed to  the  diaphragms  F,  which  obviously 

are  secured  in  and  form  a  part  of  the  sound- 
boxes, ;h  is  clearly  shown  in  Kig.  4. 

Having  thus  described  my  invention,  what 
1  claim,  and  desire  to  secure  by  Letters  Pat-  65 

ent,  is — 
1.  In  a  talking-machine,  the  combination 

with  a  sound-box,  of  a  horn  connected  there- 
with, and  means  in  the  horn  to  cause  a  cur- 

rent of  air  to  blow  through  said  horn.  70 
2.  In  a  talking-machine,  the  combination 

with  a  sound-box,  of  a  horn  connected  there- 
with, openings  in  the  sides  of  said  horn,  a 

slide  adapted  to  open  and  close  said  open- 
ings, and  means  to  cause  a  current  of  air  to  75 

blow  through  the  horn  to  conduct  the  sounds. 
3.  In  a  talking-machine,  the  combination 

of  a  transmitting  device  comprising  a  double 
sound-box,  an  arm  having  divided  ends  to 
engage  the  diaphragm  of  the  two  boxes,  a  80 
tube  connection  with  each  box,  a  single  horn 
connection  with  the  tubes  and  means  to  cause 
a  current  of  air  to  blow  through  the  horn. 

4.  In  a  talking-machine,  the  combination 
of  a  transmitting  device  comprising  a  double  85 

sound-box,  an  arm  having  divided  ends  to 
engage  the  diaphragm  of  the  two  boxes  and 
connected  with  the  pin-holder,  a  tube  con- 

nection with  each  box,  a  single  horn  connec- 
tion with  the  tubes,  a  blower  within  said  horn  90 

and  means  for  operating  the  same  to  deflect 
the  sounds  therefrom. 

5.  In  a  talking-machine,  the  combination 
with  a  double  sound-box,  of  a  horn  with  sepa- 

rate branches  connected  with  each  box,  an  95 
extension  adjustably  secured  to  said  horn 

adapted  to  deflect  the  sounds  in  different  di- 
rections, and  means  to  draw  the  sound-waves 

therethrough. 

6.  In  a  talking-machine,  the  combination  100 
with  a  double  sound-box  and  connections 

therefor  to  engage  a  record,  of  a  horn,  an  ex- 
tension secured  to  said  horn  and  deflected  to 

one  side,  a  second  extension  for  said  horn 

adapted  to  be  deflected  in  a  different  direc-  105 
tion  each  being  adjustably  connected  to  the 
other  and  each  provided  with  an  opening  for 
the  reception  of  one  or  more  mouthpieces. 

7.  In  a  talking-machine,  the  combination 
with  a  sound-box  bearing  connections  to  en-  1 10 
gage  a  record,  of  a  horn  with  branches  inter- 

mediate the  open  end  thereof  and  the  box, 
openings  in  the  horn,  and  a  slide  adapted  to 
open  and  close  said  openings  substantially  as 
described.  1 1 5 

Signed  at  Bridgeport,  in  the  county  of 
Fairfield  and  State  of  Connecticut,  this  4th 
dav  of  October,  A.  D.  1904. 

DAVID  APSTEIN. 
Witnesses: 

C.  M.  Xewmax, 

Ruth  Ray.moxd. 
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UNITED  STATES  PATENT  OFFICE, 
ALBERT  F.  EELLS,  OF  BOSTON,  MASSACHUSETTS. 

METHOD  OF  SEA-SOUNDING. 

No.  837,551. Specification  of  Letters  Patent. 

Application  filed  March  20, 1906.    Serial  No.  307,132. 

Patented  Dec.  4, 1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Albert  F.  Eells,  a 

citizen  of  the  United  States,  residing  at  Bos- 
ton, in  the  county  of  Suffolk  and  State  of 

Massachusetts,  have  invented  a  certain  new 

and  useful  Improvement  in  Methods  of  Sea- 
Sounding,  which  improvement  is  fully  de- 

scribed in  the  following  specification,  refer- 
ence being  had  to  the  accompanying  sheet  of 

drawings. 

This  invention  has  for  its  object  the  pro- 
duction of  a  simple  and  effective  method  of 

automatically  determining  and  indicating 
sea-soundings  without  the  use  of  line,  wire, 
or  other  tangible  means  of  connecting  a  ship 
with  the  bottom  of  the  sea. 

Briefly  described,  my  present  invention 
consists  in  determining  the  distance  between 

a  ship's  keel  and  the  bottom  of  the  sea  either 
by  utilizing  the  echo  from  a  sound  made  on 
shipboard  or  by  the  return  of  an  impulse  due 
to  the  disturbance  of  the  water  at  or  near  the 
surface  of  said  water. 

In  the  accompanying  drawings,  Figure  1  is 
a  side  elevation,  chiefly  in  outline,  indicating 
a  portion  of  a  ship  having  applied  thereto  an 
illustrative  form  of  apparatus  which  may  be 
used  with  my  present  invention;  and  Fig.  2  is 
a  relatively  enlarged  sectional  view  of  a  tube 
extending,  as  here  shown,  from  the  main 
deck, of  the  vessel  to  the  bottom  thereof,  in 

which  tube  is  located  one  element  of  said  ap- 
paratus— to  wit,  a  combined  sounder  and  re- 

verberator. 

Referring  to  the  drawings,  the  letter  a  in- 
dicates the  bow  portion  of  a  vessel,  and  a'  the 

pilot-house.  Extending  from  the  main  deck 
downward  through  the  ship  to  the  bottom  of 
said  ship  is  a  tube  or  well  b,  in  the  lower  end 
of  which  is  centrally  located  a  bell  c,  said  bell 
being  so  supported  that  it  is  free  to  vibrate 
and  being,  as  here  shown,  attached  to  and 

supported  by  a  metallic  bar  c',  that  extends 
upward  somewhat  above  the  top  of  the  well 
b,  so  that  the  free  end  of  said  bar  may  be 
struck  a  sharp  blow,  either  by  hand  or  by 
some  automatic  mechanical  means,  (not 
shown,)  in  order  to  cause  the  connected  bell 
or  other  form  of  reverberator  to  give  forth  a 
sound  below  the  surface  of  the  water.  This 
sound  travels  to  the  bottom  of  the  sea  and  is 

echoed  back  and  is  then  indicated  by  suit- 
able means  on  shipboard  or,  if  preferred,  is 

received  by  telephonic  means,  the  depth  of 
water  under  the  vessel  being  determined  by 

the  time  which  elapses  between  the  striking 
of  the  bell  and  the  return  of  the  echo. 

The  conditions  governing  the  transmission 
of  sound  through  water  differ  materially 
from  those  governing  the  transmission  of  60 
sound  through  the  free  atmosphere,  it  being 
a  well-known  fact  that  while  an  echo  may  be 
noted  by  the  ordinary  ear  at  a  distance  as 
small  as  one  hundred  feet  in  free  atmosphere 
an  echo  cannot  be  caught  by  the  ordinary  65 
ear  at  a  distance  less  than  four  hundred  feet 

under  water.  This  being  true,  it  will  be  ob- 
vious that  an  echo  could  not  be  relied  upon 

for  the  purpose  of  measuring  depths  less 
than  four  hundred  feet  unless  some  special 
provision  be  made,  and  this  I  have  provided 
in  the  form  of  what  may  be  regarded  as  a  re- 

sistance-coil d,  consisting,  preferably,  of  a 
wire  openly  coiled,  so  that  it  is  free  to  trans- 

mit the  vibrations  of  the  bell  resulting  from 
the  reverberation  or  echo  or  other  impulse, 
as  the  case  may  be. 

The  particular  means  for  indicating  the  re- 
turn of  the  sound  or  impulse  is  not  material. 

It  may  be  in  the  form  of  an  indicator  e,  lo- 
cated within  view  of  the  pilot,  or  it  may 

be  in  the  form  of  a  sensitive  telephone-re- 
ceiver. Neither  is  it  material  that  the  well 

shall  be  located  inboard,  as  it  would  be 
equally  effective  if  hung  over  the  side  of  the 
vessel  with  its  lower  end  submerged. 

By  the  use  of  my  described  apparatus,  and 
particularly  if  it  includes  means  for  striking 
the  resonator  or  exerting  an  impulse  at  fre- 

quent intervals  of  time,  the  depth  of  water 
under  the  vessel  is  constantly  being  made 
known  to  the  pilot,  so  that  the  grounding  of 
vessels  and  the  serious  accidents  and  loss  of 

life  and  property  now  constantly  occurring 
could  readily  be  avoided. 

Having  thus  described  my  invention,  I 
claim  as  new  and  wish  to  secure  by  Letters 

Patent — 1.  In  the  art  of  deep-sea  sounding,  the 
method  of  determining  the  depth  of  the  wa- 

ter by  utilizing  the  return  of  an  impulse  due 
to  the  disturbance  of  the  water  in  proximity 
to  its  surface. 

2.  In  the  art  of  deep-sea  sounding,  the 
method  of  determining  the  depth  of  water  705 
by  means  of  an  echo  and  indicator. 

ALBERT  F.  EELLS. 
Witnesses : 

Frank  H.  Allen, 
Alfred  Moffitt. 

70 

75 

80 

85 

90 

95 

100 







No.  837,585. PATENTED  DEC.  4,  1906. 
J.  C.  SCHLEICHER. 

DAMPER  FOR  TALKING  MACHINES. 
APPLICATION  FILED  JAN.  6,  1908. 

^2 

&vUoz. 

•<    IC  NOttKIS  PETMR3  CO..  WASH/NGTON.  O.  C 



UNITED  STATES  PATENT  OFFICE, 
JOHN  C.  SCHLEICHER,  OF  MOUNT  VERNON,  NEW  YORK. 

DAMPER   FOR  TALKING-MACHINES. 

No.  837,585. Specification  of  Letters  Patent. 

Application  filed  January  6,  1906.    Serial  No.  294,964. 

Patented  Dec.  4,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  C.  Schleicher, 

a  citizen  of  the  United  States,  and  a  resident 

of  Mount  Vernon,  in  the  county  of  Westches- 
5  ter  and  State  of  New  York,  have  invented 

certain  new  and  useful  Improvements  in 

Dampers  for  Talking-Machines,  of  which  the 
following  is  a  specification. 

The  subject  of  this  invention  is  a  repro- 
io  ducer- damper  for  talking  -  machines,  and 

while  disclosed  herein  as  being  associated 
with  the  type  of  machine  wherein  the  record 
is  in  the  form  of  a  rotative  horizontal  disk 

said  invention  is  also  well  adapted  for  ma- 
15  chines  using,  a  cylinder-record. 

It  has  been  found  in  practice  that  the  pres- 
ence of  dust  or  other  foreign  matter  or  abnor- 
mal irregularities  on  the  record,  particularly 

of  the  disk  form,  causes  vibrations  of  the  sty- 
20  lus-arm  and  the  stylus  mounted  therein, 

which  are  magnified  at  the  reproducing-dia- 
phragm  and  produce  harsh  and  discordant 
sounds.  In  addition  it  is  desirable  at  times 

to  modify  and  Soften  the  sound  thus  repro- 
25  duced. 

My  invention  is  designed  to  obviate  the 
former  defects  in  reproducers  and  also  to 
equip  the  reproducer  so  that  its  tones  and 
sounds  shall  be  modified. 

30  While  the  invention  is  disclosed  in  the  ac- 
companying drawings  and  set  forth  in  the 

subsequent  detailed  description  as  being  in 
the  form  of  an  attachment  for  reproducers, 
the  improved  device  can  be  so  embodied  in 

35  connection  with  the  reproducer  as  to  consti- 
tute a  permanent  part  thereof. 

There  are  other  important  features  con- 
nected with  the  invention,  which,  besides 

those  alluded  to,  are  clearly  hereinafter  ex- 
40  plained. 

In  the  accompanying  drawings,  forming 
part  of  this  specification,  Figure  1  is  a  side 
view  showing  a  familiar  form  of  reproducer 

embodying  my  invention.     Fig.  2  is  a  some- 
45  what  similar  view,  the  damper  being  applied. 

Fig.  3  is  a  sectional  view  disclosing  a  modifi- 
cation of  Figs.  1  and  2.  Fig.  4  is  a  detail 

view  of  a  modification,  showing  the  spring- 
arm  provided  with  a  pivoted  dog. 

50  Referring  more  particularly  to  Figs.  1  and 
2,  A  represents  the  ring  or  sleeve  of  the 
sounding-box,  B  the  diaphragm  thereof,  C 
the  stylus,  and  C  the  stylus-arm  in  which 
the  stylus  is  mounted,  all  of  which  parts  are 

55  of  the  ordinary  well-known  construction,  and 
therefore  need  not  be  further  described.    Un- 

der some  conditions  the  stylus-arm  and  its 
stylus  are  violently  vibrated,  and  it  is  there- 

fore the  purpose  of  this  invention  to  provide 
means,  embodying  a  damper  and  means  for  5o 
adjusting  it,  whereby  the  vibrations  of  the 
stylus-arm  and  its  stylus  can  be  regulated. 
In  the  form  shown  in  Figs.  1  and  2  the  dam- 

per is  illustrated  as  being  in  the  form  of  an 
arched  leaf-spring  D,  the  free  ends  of  which  65 
are  adapted  to  be  inserted  in  the  notches  of 
the  ring  or  shell  A  of  the  sounding-box, 
whereby  a  lateral  turn  engages  the  ends  in 

position.  This  leaf-spring  D  carries  a  spring 
member  or  arm  E,  which  may  or  may  not  70 
have  a  cushion  e.  A  bit  of  tubular  rubber 

will  suffice  for  the  purpose.  The  bow  of  the 

leaf-spring  admits  of  an  adjusting-screw  F 
being  tapped  therethrough,  so  as  to  bear  on 
the  free  end  of  the  spring  member  or  arm  and  75 
force  it  toward  the  stylus-arm  to  restrict  its 
vibrations  and  the  vibrations  of  its  stylus. 

In  Fig.  3  I- have  illustrated  the  construc- 

tion in  which  the  bow  leaf-spring  E'  is  indi- 
cated and  the  spring-adjusting  screw  F'  is  80 

represented  at  one  side  of  the  spring-arm  G. 
The  diaphragm  point  or  needle  is  referred 
to  by  C.  It  will  be  observed  in  this  con- 

struction, that  the  free  end  of  the  spring  E 
equipped  with  the  same  damper  material  85 
previously  alluded  to. 

In  Fig.  4  I  have  shown  a  construction  in 

which  a  spring- arm  G',  similar  to  the  arm  E, 
on  the  free  end  of  which  a  dog  H  is  pivotally 

mounted,  so  as  to  adapt  it  to  be  turned  be-  go 
tween  the  end  of  said  spring-arm  and  the 
stylus-arm  and  forced  toward  said  stylus- 
arm  by  screwing  in  the  adjusting-screw  to 
thereby  dampen  the  sound,  or  turned  out  of 
the  way,  so  that  the  end  of  the  spring-arm  95 
will  only  be  interposed  between  said  parts 
and  forced  toward  the  stylus-arm  by  screw- 

ing in  the  adjusting-screw. 
I  do  not  wish  to  be  understood  as  limiting 

myself  to  the  precise  construction  and  ar- 
rangement of  parts  shown,  but  reserve  the 

right  to  all  modifications  within  the  scope  of 

my  invention. 
Having  now  described  my  invention,  what 

I  claim  as  new,  and  desire  to  secure  by  Let-  105 

ters  Patent,  is — 
1.  A  dampening  device  for  talking-ma- 

chines, embodying  an  arched  bridge,  a 

spring-arm  one  end  being  free  and  a  dog  piv- 
oted on  the  free  end  of  said  spring-arm,  sub- 

stantially as  described. 

2.  A  dampening  device  for  talking -ma 
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chines,  embodying  an  arched  bridge,  a 

spring-arm  one  end  being  Tree,  a  dog  pivot- 
ed on  the  free  end  of  said  spring-arm  and 

means  carried  by  said  arched  bridge  for  lorc- 
5  ing  said  spring-arm  inwardly,  substantially 

as  described. 

3.  A  dampening  device  for  talking-ma- 
chines,  embodying   a  spring-arm    one   end 

adapted  to  he  secured   to  the  sounding-box 
io  thereof  and  the  other  end  being  free  and  a 

dog  pivoted  on  the  free  end  of  said  spring- 
arm,  substantially  as  described. 

4.  A  dampening  device  for  talking-ma- 
chines,   embodying    a   spring-arm    one    end 

15  adapted  to  be  secured  to  the  sounding-box 
thereof  and  the  other  end  being  free,  a  dog 

pivoted  on  the  free  end  of  said  spring-arm, 
and  means  for  forcing  said  spring-arm  in- 

wardly, substantial!}"  as  descrihed. 
20  5.  In  a  reproducer  for  talking-machines, 

the  combination  of  the  sounding-box  and  a 
dampening  device  embodying  an  arched 
bridge  mounted  on  said  sounding-box,  a 
spring-arm  mounted  on  said  sounding-box 

25  one  end  being  free  and  projecting  over  the 

stylus-arm,  and  a  dog  pivoted  on  the  free  end 
of  said  spring-arm, substantially  as  described. 

6.  In  a  reproducer  for  talking-machines, 
the  combination  of  the  sounding-box  and  a 

30  dampening  device  embodying  an  arched 

bridge  mounted  on  said  soundmg-box,  a 
spring-arm  mounted  on  said  sounding-box 
one  end  being  free  and  projecting  over  the 

stylus-arm,  a  dog  pivoted  on  the  free  end  of 
35  said  spring-arm,  and  means  for  forcing  said 

spring-arm  toward  said  stylus-arm,  substan- 
tially as  described. 

7.  In  a  reproducer  for  talking-machines, 
the  combination  of  the  soundmg-box  having 

40  notches  and  a  dampening  device  embodying 

an  arched  bridge  the  ends  adapted  to  be  in- 
serted into  said  notches  and  turned  to  engage 

said  soundmg-box  to  removably  secure  it 
thereon,  a  spring-arm  removably  secured  on 

45  said  sounding-box  one  end  being  free  and 
projecting  over  the  stylus- arm  and  means  ad- 

justably mounted  in  said  arched  bridge  for 

forcing  said  spring  toward  the  stylus-arm, 
substantially  as  described. 

50  8.  In  a  reproducer  for  talldng-machines, 
the  combination  of  the  sounding-box  having 
notches  and  a  dampening  device  embod3"ing 
an  arched  spring-bridge  the.  ends  adapted  to 

be  inserted  into  said  notches  and  turned  to 

engage  said  sounding-box  to  removably  sc-  55 
cure  it  thereon,  a  spring-arm  removably  se- 

cured on  said  sounding-box  one  end  being 
free  and  projecting  over  the  stylus-arm  and 
means  adjustably  mounted  in  said  arched 

spring-bridge  for  forcing  said  spring  toward  60 
tlie  stylus-arm,  substantially  as  described. 

9.  In  a  reproducer  for  talking-machines, 
the  combination  of  the  sounding-box  having 
a  notched  flange  and  a  dampening  device  em- 

bodying an  arched  bridge  the  ends  adapted  to  65 
be  inserted  into  the  notches  in  the  flange  of 
the  sounding-box  and  turned  to  engage  said 
flange  to  secure  it,  a  spring-arm  one  end  se- 

cured to  the  sounding-box  and  the  free  end 
projecting  over  the  stylus-arm  and  a  screw  70 
adjustably  mounted  in  said  bridge  and  adapt- 

ed to  force  said  spring-arm  toward  said  sty- 
lus-arm, substantially  as  described. 

10.  In  a  reproducer  for  talking-machines, 
the  combination  of  the  sounding-box  having  75 
a  notched  flange  and  a  dampening  device  em- 

bodying an  arched  bridge  the  ends  adapted  to 
be  inserted  into  the  notches  in  the  flange  of 

the  sounding-box  and  turned  to  engage  said 
flange  to  secure  it,  a  spring-arm  one  end  se-  80 
cured  to  the  sounding-box  and  the  free  end 
projecting  over  the  stylus-arm   a  piece  of 
dampening  material  on  the  free  end  of  said 

spring  -  arm,  and    means   for    forcing    said 
spring-arm  toward  said  stylus-arm,  substan-  85 
tially  as  described. 

11.  In  a  reproducer  for  talking-machines, 
the  combination  of  the  sounding-box  having 
a  notched  flange  and  a  dampening  device  em- 

bodying an  arched  bridge  the  ends  adapted  to  90 
be  inserted  into  the  notches  in  the  flange  of 

the  sounding-box  and  turned  to  engage  said 
flange  to  secure  it,  a  spring-arm  one  end  se- 

cured to  the  sounding-box  and  the  free  end 
projecting  over  the  stylus-arm,  a  piece  of  95 
dampening  material  pivoted  on  the  free  end 
of  said  spring-arm,  and  means  for  forcing  said 
spring-arm  toward  said  stylus-arm,  substan- 

tially as  described. 
Signed  at  New  York,  in  the  county  of  New   100 

York  and  State  of  New  York,  this  29th  day 
of  December,  A.  D.  1905. 

JOHN  C.  SCHLEICHER. 
Witnesses : 

A.  B.  Blackwood, 
Chas.  L.  Wolf. 
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VARIAN  M.  HARRIS.  OF  CHICAGO,  ILLINOIS,  ASSIGNOR  OF  ONE-FIFTH  TO 

ROBERT  BURNS,  OF  CHICAGO,  ILLINOIS. 

PHONOGRAPH-RECORD. 

No.  837,927. Specification  of  Letters  Patent. 

Ipp-.caiicn  filed  April  11,  1904,     Serial  Ho,  202,514. 

Patented  Dec.  11,  1906. 

To  nil  whom  it  men/  concern: 
Be  it  known  that  I,  Varian  M.  Harris,  a 

citizen  of  the  United  States  of  America,  and  a 
resident  of  Chicago,  in  the  county  of  Cook 

5  and  State  of  Illinois,  have  invented  certain 

new  and  useful  Improvements  in  Phono- 
graph-Records, of  which  the  following  is  a 

specification. 
The  present  invention  relates  to  that  type 

io  of  permanent  cylindrical  phonograph-rec- 
ords in  which  a  thin  cylindrical  record-film 

is  carried  upon  a  cylindrical  carrying-man- 
drel that  is  adapted  to  have  engagement  with 

the  ordinary  tapering  spindle  or  mandrel  of 
15  a  phonograph;  and  the  object  of  the  present 

improvement  is  to  provide  a  simple  and  effi- 
cient structural  formation  and  combination 

of  parts  in  which  a  cylindrical  record-film  of 
a  tough  and  durable  material  and  having 

20  such  tenuity  that  in  itself  it  will  have  no 
sound  reproduction  if  unsupported  is  sup- 

ported upon  an  intermediate  carrying-man- 
drel of  a  nature  that  will  efficiently  support 

such  record-film  and  which  at  the  same  time 
25  will  materially  aid  in  a  faithful  reproduction 

of  the  true  and  natural  tones  without  any  of 
the  harsh  and  metallic  qualities  usual  to  the 

older  type  of  permanent  phonograph-records, 
all  as  will  hereinafter  more  fully  appear,  and 

30  be  more  particularly  pointed  out  in  the 
claims. 

In  the  accompanying  drawings,  illustra- 
tive of  the  present  invention,  Figure  1  is  a 

detail  longitudinal  sectional  elevation  illus- 
35  trating  the  present  improvement  applied  to 

the  tapering  carrying  spindle  or  mandrel  of  a 
phonograph.  Fig.  2  is  a  side  elevation  of  the 
submandrel  of  the  present  invention.  Fig.  3 

is  a  side  elevation  of  the  peimanent  cylin- 
40  drical  record-film.  Fig.  4  is  an  end  eleva- 

tion of  the  submandrel  aforesaid. 
Similar  numerals  of  reference  indicate  like 

parts  in  the  several  views. 

In  the  present  type  of  permanent  phono- 
45  graph-records  as  heretofore  proposed  the 

permanent  cylindrical  record-film  of  cellu- 
loid or  like  tough  and  enduring  material  was 

carried  by  a  submandrel  of  sheet  metal, 
wood,  or   other   hard   material,  and   as  so 

50  formed  and  arranged  imparted  to  the  sound 
reproduction  harsh  and  grating  qualities 
which  greatly  impaired  the  practical  value 
and  usefulness  of  such  records. 

55 
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With  a  view  to  the  avoidance  of  the  above- 
stated  defects  the  present  invention  consists 
in  the  formation  of  the  submandrel  aforesaid 

of  a  material  having  a  density  closely  ap- 
proximating that  of  an  ordinary  wax  phono- 

graph-record, as  extended  practical  experi- 
ment has  shown  that  a  cylindrical  record- 

film  of  celluloid  or  the  like  supported  on  a 
submandrel  of  a  density  closely  approximat- 

ing that  of  an  ordinary  wax  record  will  re- 
produce faithfully  the  true  and  natural  tones 

without  any  harsh  or  metallic  qualities  and  65 
equal  in  all  particulars  to  the  reproductions 
from  an  ordinary  wax  record  and  be  at  the 
same  time  practically  indestructible. 

Referring  to  the  drawings,  1  represents  a 
portion  of  the  tapering  spindle  or  mandrel  of  70 
a  phonograph. 

2  is  a  cylindrical  record-film  of  celluloid  or 
like  tough  and  durable  material  and  of  such 
tenuity  that  when  unsupported  it  will  have 

no  sound  reproduction  in  itself,  and  in  conse- 
quence of  which  the  film  Avhen  mounted  as 

hereinafter  set  forth  will  not  have  substance 

enough  in  itself  to  impart  the  harsh  and  grat- 
ing tone  to  the  reproduction  which  an  ordi- 

nary thick  shell  of  celluloid  or  other  like 
hard  and  durable  material  would.  Other  ad- 

vantageous features  of  such  attenuated  film 
are  that  a  more  accurate  and  perfect  record 
can  be  molded  upon  the  surface  thereof  than 

could  be  effected  upon  the  ordinary  thick  cel- 
luloid records  heretofore  found  on  the  market. 

Economy  of  manufacture  also  results  owing 

to  the  small  quantity  of  high-grade  celluloid 
required  for  each  record. 

3  is  the  submandrel,  having  the  usual  taper- 
ing bore  adapted  to  fit  the  phonograph  spin- 
dle or  mandrel  1,  and  a  cylindrical  periphery 

upon  which  the  cylindrical  record-film  2  is 
shrunk  or  otherwise  secured  m  anj7  usual  and 
suitable  manner.  In  the  present  improve- 

ment such  submandrel  3  is  formed  of  wood- 
pulp  or  other  allied  fibrous  or  like  bodies 
molded  into  the  required  shape  and  brought 
to  a. density  closely  approximating  that  of 

the  wax  employed  in  the  manufacture  of  or- 
dinary wax  phonograph-records  either  by 

pressure  alone  or  by  the  saturation  of  such 

pulp-body  with  a  wax  or  resin  and  the  com- 
pression of  the  saturated  pulp  to  the  re- 

quired density. 

Having  thus  fully  described  my  said  inven- 
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tion,  what  I  claim  as  now,  and  desire  to  se- 
cure by  Letters  Patent,  is — 

1.  A  phonograph-record  comprising  a  per- 
manent cylindrical  record-film  of  celhiloid- 

5  like  material,  SO  t  liiu  as  to  he  of  itself  incapa- 
ble of  sound  reproduction,  and  a  support 

upon  which  said  film  is  mounted,  the  said 
support  being  formed  of  a  plastic  material 
rigid  enough  to  support  said  film  and  having 

io  a  density  closely  approximating  that  of  the 
wax.employed  in  the  manufacture  of  wax 
records. 

2.  A  phonograph-record  comprising  a  per- 
manent cylindrical  record-film  of  celluloid- 

15  like  material,  so  thin  as  to  he  of  itself  incapa- 
ble of  sound  reproduction,  and  a  support 

upon  which  said  film  is  mounted,  the  said 

support  being  formed  of  wood-pulp  and  a 

plastic  material  and  having  a  density  closely 
approximating  that  of  the  wax  employed  in  20 
the  manufacture  of  wax  records. 

3.  A  phonograph-record  comprising  a  per- 
manent cylindrical  record-film  of  celluloid- 

like  material  so  thin  as  to  be  of  itself  incapa- 
ble of  sound  reproduction,  and  a  support  25 

upon  which  said  film  is  mounted,  the  said 

support  being  formed  of  wood-pulp  saturated 
with  a  wax-like  material  and  having  a  den- 

sity closely  approximating  that  of  the  wax 
employed  in  the  manufacture  of  wax  records.   30 

Signed  at  Chicago,  Illinois,  this  6th  day  of 

April,  1904. VAR1AN  M.  HARRIS. 
Witnesses : 

Robert  Burns, 
M.  H.  Holmes. 
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UNITED  STATES  PATENT  OFFICE. 
CHARLES  R.  BREEN,  OF  NEW  YORK,  N.  Y. 

SOUND-MODIFIER. 

No.  838,297. Specification  of  Letters  Patent. 

Application  filed  May  25,  1906,    Serial  No,  318,628. 

Patented  Dec.  11,  1906. 

To  all  whom  it  may  concern: 
Be  it  known  that  1,  Charles  R.  Breen,  a 

citizen  of  the  United  States,  residing  in  the 
borough  ofManhattan,  city  of  New  York,  in 

5  the  county  of  New  York  and  State  of  New 
York,  have  invented  certain  new  -and  useful 
Improvements  in  Sound-Modifiers,  of  which 
the  following  is  a  specification,  reference  be- 

ing had.  therein  to  the  accompanying  draw- 
ro  ings,  forming  a  part  thereof. 

in  the  use  of  talking-machines,  phono- 
graphs, graphophones,  and  other  sound- 

emitting  apparatus  it  is  frequently  desirable 
to  moaify  or  soften  the  sound  emitted  at  the 

15  horn,  as  when  the  user  employs  the  appara- 
tus for  his  own  sole  amusement  or  when  for 

any  reason  the  full  tone  of  the  instrument  is 
not  desired. 

My  invention  has  for  its  object  to  provide 
20  such  a  sound-modifying  attachment  of  im- 

proved and  simple  construction  and  adapt- 
able for  ready  insertion  in  the  horn  and  re- 

moval therefrom. 
My  invention  also  has  for  its  objects  the 

25  attainment  of  sound-resonating  effects  in  the 
sound-modifier,  whereby  a  pleasing  quality 
of  modulated  sound  is  produced. 

I  will  now  describe  the  device  embodying 
my  invention  illustrated  in  the  accompany- 

30  ing  drawings,  and  will  thereafter  point  out 
my  invention  in  claims. 

Figure  1  is  an  elevation,  partly  in  section, 
of  a  horn  with  the  sound-modifier  therein  and 
of  the  upper  part  of  the  talking-machine. 

35  Fig.  2  is  a  front  elevation  of  the  sound-modi- 
fier. Fig.  3  is  a  central  longitudinal  section 

of  the  same. 

The  drawings  illustrate  parts  of  an  ordi- 
nary talking-machine,  including  a  disk  or 

40  record  1,  a  needle  2,  a  sound-conveying  arm 
3,  and  a  horn  4.  The  horn  has  a  projecting 
thimble  9  at  its  small  end  secured  thereto  or 
forming  part  thereof  and  fitting  into  the  end 
of  the  sound-conveying  arm  3. 

45  My  improved  sound-modifier  is  shown  in 
Fig.  1  hi  its  operative  position  in  the  horn 
and  is  separately  shown  in  Figs.  2  and  3.  It 
comprises  a  hollow  box  having  an  outer 
frusto-conical  wall  5,  which  fits  the  inner  sur- 

50  face  of  the  horn  or  the  thimble  9  thereof  near 
the  small  end  of  the  horn,  and  having  an  in- 

ner frusto-conical  wall  6  inclosing  a  restrict- 
ed aperture  extending  from  end  to  end  of  the 

box,  these  two  frusto-conical  walls  having  a 
55,  common  axis  coincident  with  the  axis  of  the 

horn.  This  hollow  box  also  has  a  front  an- 
nular end  wall  7  and  a  rear  annular  end  wall 

8,  these  annular  end  walls  being  arranged 
right  angularly  to  the  common  axis  of  the 
frusto-conical  walls.  The  four  walls  of  the  box  60 
constituting  the  sound-modifier  are  shown  as 
made  of  separate  pieces  secured  together,  as 
by  glue  applied  at  their  abutting  portions. 
Tne  material  employed  is  preferably  a  fibrous 
hard  material — such,  for  example,  as  a  heavy  65 
paper  or  cardboard  known  as  "pressed 

board." 
The  sound-modifier  fits  tightly  into  the 

horn   and   restricts   the   opening  or  passage 
therethrough  to  the  aperture  through  the  70 
sound-mo  airier  and  also  provides  a  sound- 
dampening   chamber   surrounding   this   re- 

stricted orifice,  so  that  it  not  only  reduces 
the  volume  of  the  sound  emitted  by  the  horn 
but  modifies  and  softens  its  quality,  produc-  7  5 
ing  a  pleasing  modulation  of  the  tone  of  the 
instrument.     The    sound-modifier    may    be 
readily  inserted  and  removed,  so  that  the  in- 

strument may  be  quickly  changed  from  the 
condition  of  loudest  tones  to  the  condition  in  80 
which  its  softened  and  modified  tones  are 
emitted. 

It  is  obvious  that  modifications  may  be 
made  in  the  construction  shown  and  above 
particularly  described  within  the  principle  85 
and  scope  of  my  invention. 

What  I  claim,  and  desire  to  secure  by  Let- 
ters Patent,  is — 

1.  The  combination,  with  a  sound-emit- 
ting horn,  of  a  sound-modifier  adapted  to  fit  90 

therein  and  provided  with  an  opening  there- 
through and  with  walls  inclosing  a  hollow 

sound-dampening  chamber. 
2.  The  combination,  with  a  sound-emit- 

ting horn,  of  a  sound-modifier  adapted  to  fit  95 
therein  and  comprising  an  outer  frusto-con- 

ical wall,  an  inner  frusto-conical  wall  forming 
an  opening  extending  through  the  sound- 
modifier,  .the  two  frusto-conical  walls  having  a 
common  axis,  and  annular  end  walls  arranged  100 
right-angularly  to  such  axis  and  inclosing  a 
chamber  between  the  frusto-conical  walls, 
substantially  as  set  forth. 

In  testimony  whereof  I  have  affixed  my 
signature  in  presence  of  two  witnesses. 

CHARLES  R.  BREEN. 

Witnesses : 
Henry  D.  Williams, 
Bernard  Cowen. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Andrew  Haug,  resid- 

ing at  1965  Madison  avenue,  borough  of 
Manhattan,  city,  county,  and  State  of  New 

5  York,  have  invented  certain  Improvements 

in  Sound-Reproducers,  of  which  the  follow- 
ing is  a  specification. 

My  invention  relates  to  sound  recording 
and  reproducing  apparatus  in  general,  and  as 

io  herein  embodied  is  designed  for  use  in  con- 
nection with  sound-reproducers  of  the  type 

employing  a  detachable  needle  or  stylus. 
The  object  of  my  invention  is  primarily 

to  produce  a  device  which  will  operate  auto- 
15  matically  or  semi-automatically  to  detach- 

ably  secure  the  needle  or  stylus  in  locked  re- 
lation with  the  stylus-arm,  and  thereby  dis- 
pense with  the  old  form  of  set-screw  hereto- 

fore employed  for  this  purpose. 
20  A  further  object  of  the  invention  is  to 

cause  such  a  device  to  perform  a  double  func- 
tion, the  first  being  to  secure  the  stylus  in 

position,  as  above  stated,  and  the  second  to 
coact  with  the  stylus-arm  and  maintain  it  in 

25  operative  relation  to  the  diaphragm  under 
the  required  tension. 

A  device  suitable  for  carrying  my  inven- 
tion into  effect  is  illustrated  in  the  accompa- 

nying drawings.     I  do  not  wish  to  be  under- 
30  stood,  however,  as  limiting  myself  to  either 

the  exact  construction  or  arrangement  shown, 
as  various  changes  may  be  made  therein 
without  departing  from  the  spirit  and  scope 
of  my  invention. 

35       In  the  drawings,  Figure  1  is  a  central  sec- 
tion of  a  sound-reproducer,  showing  my  in- 

vention  applied  thereto.     Fig.   2  is   a  top 
view;  and  Fig.  3  is  a  side  elevation  thereof. 

Referring  now  to  the  drawings,  1  represents 

4°  the  casing  of  the  reproducer  or  "sound-box," 
as  it  is  generally  known,  2  the  diaphragm 
mounted  therein,  and  3  the  stylus- arm, which 
is  pivoted  at  4  or  otherwise  operatively  ar- 

ranged with  the  inner  end  thereof  connected 
45  to  the  diaphragm.  The  stylus-arm  is  sock- 

eted at  its  free  end  in  the  usual  manner,  as  in- 
dicated at  5,  to  receive  a  needle  3a,  winch  is 

detachably  held  therein  by  a  spring  6. 
The  form  and  arrangement  of  the  spring 

50  may  be  varied  in  accordance  with  the  re- 
quirements of  the  particular  type  of  repro- 

ducer with  which  it  is  used.     Preferably  a 

plate-spring  is  employed  having  one  end  7 
thereof  secured  in  a  recess  8  of  the  casing  and 
the  opposite  end  9  bent  up  to  extend  across  55 
and  slightly  in  advance  of  the  socketed  end 
of  the  stylus-arm.  Formed  in  the  spring  at 
a  point  slightly  out  of  line  with  the  socket  of 
the  stylus-arm  there  is  an  aperture  10,  which 
is  elongated  or  given  a  V  form,  as  shown.  60 
When  a  needle  is  to  be  inserted,  slight 

pressure  of  the  finger  upon  the  spring  serves 
to  bring  the  aperture  10  thereof  into  aline- 
ment  with  the  socket  of  the  stylus-arm,  per- 

mitting the  needle  to  be  passed  through  the  65 
aperture  and  enter  the  socket  in  the  usual 
manner.  As  the  spring  is  released  it  tends 
to  return  to  normal  position;  but  its  move- 

ment is  checked  by  the  needle,  which  be- 
comes firmly  gripped  under  the  pressure  of  70 

the  spring  in  the  small  end  of  the  V-opening 
thereof.  The  removal  of  the  needle  is  read- 

ily effected,  as  will  be  apparent,  by  depress- 
ing the  spring  until  the  V  portion  of  the  aper- 

ture clears  the  same,  and  thereupon  the  needle  7  5 
falls  out  of  the  socket  of  the  stylus-arm  by  its 
own  weight. 

In  addition  to  its  function  of  locking  the 
needle  in  position  the  spring  also  acts  through 
the  same  to  exert  sufficient  pressure  upon  the  80 
stylus-arm  to  maintain  its  inner  end  in  opera- 

tive relation  to  the  diaphragm  under  the  re- 
quired tension. 

The  free  end  of  the  spring  is  preferably 
bent  over,  as  shown,  to  serve  as  a  finger-rest  85 
for  convenience  in  depressing  the  same  as  re- 

quired to  insert  or  release  a  needle.  The 
movement  of  the  spring  is  limited  by  a  suit- 

able stop  11,  which  prevents  its  being  bent 
out  of  shape  or  broken.  9° 

The  extreme  simplicity  and  effectiveness 
of  the  device,  as  well  as  its  many  important 
advantages,  will  be  at  once  apparent. 
Having  thus  described  my  invention,  I 

claim —  95 

1.  A  sound-reproducer  comprising  a  cas- 
ing, a  diaphragm  therein,  a  pivoted  stylus- 

arm,  a  spring  normally  ineffective,  and  a  sty- 
lus through  which  the  spring  acts  to  maintain 

the  arm  in  operative  relation  to  the  dia-  100 

phragm. 2.  A  sound-reproducer  comprising  a  cas- 

ing, a  diaphragm  therein,  a  stylus-arm  sock- 
eted at  one  end,  a  spring  arranged  exteriorly 
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of  the  soekel  and  acting  in  a  line  at  right  an- 
gles thereto,  and  a  stylus  movable  in  and  out 

of  t  he  socket  iu  opposil  ion  to  the  spnng. 

:i.  A  sound-reproducer  comprising  a  cas- 
5  Lng,  !>  diaphragm  therein,  a  stylus-arm  sock- 

eted at  one  (Mid,  a  spring  arranged  exteriorly 
of  the  socket  and  extending  across  the  open 
tMid  thereof ,  and  a  stylus  movable  in  and  out 
of  the  socket  in  opposition  to  the  spring. 

io  4.  A  sound-reproducer  comprising  a  cas- 
ing, a  diaphragm  therein,  a  socketed  stylus- 

arm,  a  spring  provided  with  an  opening  ec- 
centrically disposed  to  the  open  end  of  the 

socket,  and  a  stylus  movable  in  and  out  of 
15  the  socket  in  opposition  to  the  spring. 

5.  A  sound-reproducer  comprising  a  cas- 
ing, a  diaphragm  therein,  a  socket  eel  stylus- 

arm,  an  apertured  spring,  said  arm  and  spring 
being  relatively  arranged  normally  with  the 

20  socket  and  aperture  thereof  out  of  alinement, 
and  a  stylus  movable  in  and  out  of  the  socket 
in  opposition  to  the  spring. 

6.  A  sound-reproducer  comprising  a  cas- 
ing, a  diaphragm  therein,  a  socketed  stylus- 

25  arm,   a  spring  arranged   exteriorly  to   the 

socket  and  controlling  cut  ranee  to  the  same, 
and  a  sl\  his  movable  iu  and  out  of  thesockcl 

in  opposition  to  the  spring. 
7.  A  sound-reproducer  comprising  a  cas- 

ing, a  diaphragm  therein,  a  socketed  stylus-  33 

arm,   a  spring  having  an  approximately  V- 
shaped   opening  therein,  said  opening  being 
normally  out  of  alinement  with  the  socket  in 
the  arm,  a  stop  for  limiting  movement  of  the 
spring,   and   a   stylus  adapted    to   enter   the   35 
socket  through  the  opening  in  the  spring. 

8.  A  sound-reproducer  comprising  a  cas- 
ing, a  diaphragm  therein,  a  socketed  stylus- 

arm,  a  spring  having  an  approximately  V- 
shaped  opening  therein,  the  smaller  end  of  40 
the  opening  registering  normally  with  the 
open  end  of  the  socket  in  the  arm,  and  a  sty- 

lus adapted  to  enter  the  socket  and  interlock 
with  the  opening  in  the  spring. 

In  testimony  whereof  I  affix  my  signature  45 
in  the  presence  of  two  witnesses. 

ANDREW  HAUG. 
Witnesses: 

W.  H.  PUMPHREY, 
M.  G.  Crawford. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Henry  A.  Johnson,  a 

citizen  of  the  United  States,  residing  at  Provi- 
dence, in  the  State  of  Rhode  Island,  have  in- 

5  vented  a  new  and  useful  Improvement  in 
Talking-Machines,  of  which  the  following  is  a 
specification. 
My  invention  relates  to  an  attachment 

which  is  adapted  for  use  in  that  class  of  talk- 
o  ing-machines  in  which  the  arm  winch  carries 

the  sounding-box  and  the  stylus  is  adapted 
both  for  elevation  and  swinging  movement; 
and  it  consists  in  an  improved  mechanism 
for  raising  the  stylus  from  the  record-plate 

15  and  for  simultaneously  applying  the  brake  to 
the  record-supporting  table. 

It  also  consists  in  the  improved  construc- 
tion of  the  brake,  which  serves  to  prevent  the 

rotation  of  the  table. 

20  In  the  accompanying  drawings,  Figure  1 
represents  a  side  elevation  of  a  talking-ma- 

chine provided  with  my  improvement.  Fig. 
2  represents  a  detail  side  view  showing  a 
modification  whereby  the   improvement   is 

25  adapted  to  another  style  of  machine.  Fig. 
2a  represents  a  detail  side  view  showing 
another  modification.  Fig.  2b  represents  a 
top  view  of  the  circularly-curved  elevating 
means.     Fig.  3  represents  an  enlarged  axial 

30  section  of  the  brake  when  the  brake  is  in  its 
disengaged  position.  Fig.  4  represents  the 
same  section  when  the  brake  is  in  engage- 

ment. Fig.  5  also  represents  the  same  sec- 
tion when  the  brake  is  in  engagement.     Fig. 

35  6  represents  a  side  view  of  the  sliding  bar  of 
the  brake.  Fig.  7  represents  a  side  view  of 
the  loose  sleeve  which  is  held  upon  the  slid- 

ing bar  of  the  brake.  Fig.  8  represents  an 
enlarged  top  view  of  the  swinging  arm  which 

40  carries  the  swivel- jointed  arm  of  the  sound- 
ing-box and  the  stylus.  Fig.  9  represents  a 

side  view  of  the  same,  showing  the  stylus  in 
engagement  with  the  record-plate  and  with 
the  brake  removed  from  its  action  upon  the 

45  rotary  table.  Fig.  10  represents  the  same 
side  view,  showing  the  stylus  raised  from  the 
record-plate  and  the  brake  in  action  upon  the 
edge  of  the  table,  the  brake  mechanism  being 
shown  in  section.     Figs.  11  and  12  are  detail 

50  views  of  the  mechanism  for  raising  the 'stylus 
from  the  record-plate.  Fig.  13  represents  a 
top  view  of  the  cam-lever  employed  for  hold- 

ing back  the  brake.     Fig.  14  represents  an 

inner  end  view  of  the  brake.     Fig.  15  repre- 
sents a  top  view  of  the  connecting-rod  by  55 

means  of  which  the  brake  is  operated. 
In  the  drawings,  Fig.  1,  A  represents  the 

base,  which  contains  the  motor  by  means  of 
which  the  horizontal  table  B  is  rotated,  and 
upon  the  table  B  is  placed  the  record-plate  C.  60 
The  sounding-box  D  and  stylus  E  are  carried 
by  the  curved  arm  F,  which  is  swivel- jointed 
to  the  outer  end  of  the  arm  G,  which  latter 
arm  is  swivel-jointed  to  the  fixed  arm  H.     To 
the  swivel  end  a  of  the  arm  F  is  secured  the  65 
downwardly-extending   arm   b,   the   end   of 
which  is  provided  with  the  crank-pin  c.     Be- 

tween the  ears  d  d  at  the  rear  of  the  fixed  arm 
H  is  placed  the  cam  e,  which  is  operated  by 
means  of  the  knurled  head  /,  the  said  cam  70 
being  arranged  to  act  against  the  end  of  the 
sliding  bar  g.     Upon  the  pivot-stem  j,  upon 
which  the  arm  G  turns,  is  placed  the  rod  Tc, 
provided  with  the  slot  I,  which  embraces  the 
said  pivot-stem  j  and  is  provided  with  the  75 
hooks  m  m,  which  when  the  said  rod  Tc  is 
turned  to  one  side,  as  shown  in  Fig.  12,  en- 

gage with  the  head  i  of  the  sliding  bar  g,  and 
thus  prevents  the  further  lateral  movement 
of  the  arm  G,  to  which  the  rod  Tc  is  attached.  80 
The  forward  position  of  the  sliding  bar  g  and 
the  rod  Tc  is  shown  in  Figs.  10  and  12,  and  the 
backward  position  in  Figs.  9  and  11.     The 
rod  Tc  is  guided  in  the  eye  n,  located  at  the 
under  side  of  the  arm  G,  and  is  provided  at  its  85 
forward  end  with  the  open  fork  0,  which  is 

adapted  to  engage  with  the  crank-pin  c  of  the 
arm  b,  which  serves  to  raise  the  arm  F.     The 
stylus  E  is  to  be  raised  to  the  position  shown 
in  Fig.  10  by  turning  the  cam  e  until  the  pro-  90 
jection  p  of  the  said  arm  strikes  against  the 
end  of  the  sliding  bar  and  is  allowed  to  fall 
to  the  record-plate  C  by  turning  the  cam  e  to 
the  position  shown  in  Fig.  9.     The  sliding 
bar  q  of  the  brake  is  loosely  held  in  the  tube  r,  95 
which  is  secured  to  the  base  A.     The  said 
tube  is  provided  with  the  cap  s,  which  is  held 
thereon  by  means  of  a  screw-thread,  and  the 
rod  t,  by  means  of  which  connection  is  made 
with  the  sliding  bar  q  of  the  brake,  is  located,  100 
under  the  rod  Tc  and  provided  with  a  slot  u, 
which  embraces  the  pivot-stem  j.     The  slot- 

ted end  of  the  rod  t  is  acted  upon  by  the  end 
of  the  sliding  bar  g,  which  is  actuated  by 
means  of  the  cam  e.    The  forward  end  of  the  105 
rod  t  is  not  attached  to  the  sliding  bar  of  the 
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brake,  but  loosely  enters  the  opening  t'  in  the 
end  or  the  brake-bar  and  is  provided  with  a 
screw-thread  and  a  nut  v,  which  nut  serves  to 
control  the  degree  of  pressure  exerted  by  the 
brake  upon  the  periphery  of  the  rotary  table 
B.  The  sliding  bar  7  of  the  brake  is  provided 
with  the  fixed  collar  w  and  with  the  loose 
sleeve  x,  the  said  sleeve  being  provided  with 
the  pin  y,  projecting  tlirough  the  slot  z  at  the 
under  side  of  the  tube  r  and  engaging  with 

the  cam  a',  by  means  of  which  the  said  sleeve 
may  be  moved  back  against  the  forward  ac- 

tion of  the  spiral  spring  V ,  and  between  the 
collar  w  and  the  forward  end  of  the  tube  r  is 

placed  the  spiral  spring  c'.  Now  when  it  is 
desired  to  simultaneously  raise  the  stylus  E 
from  the  record-plate  C  and  apply  the  brake 
the  cam  a'  is  to  be  kept  in  the  position  shown 
in  Fig.  4  to  hold  the  sleeve  x  in  its  backward 

20  position,  thus  allowing  the  spiral  spring  c'  to 
carry  the  sliding  bar  q  of  the  brake  and  the 
rod  t  back  to  the  position  shown  in  Figs.  1 
and  3,  and  when  it  is  desired  to  operate  the 
brake  independently  of  the  cam  e  the  said 
cam  is  to  be  so  set  that  the  loose  sleeve  x  will 
be  allowed  to  come  forward,  so  as  to  rest 
against  the  collar  w,  as  shown  in  Fig.  5,  and 

then  the  spring  b'  being  stronger  than  the 
spring  c'  will  serve  to  cause  the  forward 

'5 

25 

3° 
movement  of  the  sliding  bar  q  of  the  brake 
whenever  the  pin  y  of  the  sleeve  x  is  released 
from  the  backward  action  of  the  cam  a'. 

A  modification  is  shown  in  Fig.  2  in  which 
the  arm  J,  which  carries  the  sounding-box 

35  and  the  stylus,  is  jointed  for  movement  both 
horizontally  and  vertically,  and  in  this  case 

the  rod  Jc'  forms  a  link  between  joint  d'  at 
the  under  side  of  the  arm  J  and  the  joint  e'  of 
the  slotted  plate/',  so  that  upon  turning  the 

40  knurled  head /the  brake  will  be  applied  and 
the  arm  J  raised  simultaneous^. 

Another  modification  is  shown  in  Fig.  2a 
in  which  the  sliding  bar  g  is  provided  with  a 

slot  g',  adapted  to  receive  the  guiding-pin  li' , 
45  and  is  also  provided  with  the  circularly-curved 

edge  i' ,  which  acts  directly  upon  the  boss  f 
of  the  swivel- jointed  gravitating  arm  K,  a 
corresponding  curved  surface  i2  being  shown 
upon  the  rod  Jc  in  Fig.  12,  and  in  this  con- 

50  struction  the  connection  between  the  swivel- 
jointed  arm  and  the  lifting  means  will  be 
maintained,  and  the  arm  may  be  carried  to 
one  side  without  materially  changing  its  ele- 

vation during  such  movement. 
55       I  claim  as  my  invention — 

1.  In  a  talking-machine,  the  combination 
of  a  horizontal  rotating  table,  a  swivel-jointed 
gravitating  arm  which  carries  the  sounding- 
box  and  the  stylus,  and   a  spring  -  released 

60  brake  for  stopping  the  rotation  of  the  table, 
with  means  for  raising  the  gravitating  arm  of 
the  sounding-box  and  stylus,  and  simultane- 

against  the  action ously  applying  the  brake of  its  spring. 

2.  In  a  talking-machine,  the  combination 
of  a  horizontal  rotating  table,  a  swivel-jointed 
gravitating  arm  which  carries  the  sounding- 
box  and  the  stylus,  and  a  spring-released 
brake  for  stopping  the  rotation  of  the  table, 
with  means  which  when  moved  in  one  direc- 

tion will  cause  the  simultaneous  raising  of  the 
gravitating  arm  of  the  sounding-box  and  sty- 

lus and  the  application  of  the  brake,  and 
when  moved  in  the  opposite  direction  will  al- 

low the  simultaneous  downward  movement 

of  the  gravitating  arm  of  the  sounding-box 
and  stylus  and  the  releasing  action  of  the 
spring  of  the  brake. 

3.  In  a  talking-machine,  the  combination 
of  a  horizontal  rotating  table,  a  swivel- jointed 
gravitating  arm  which  carries  the  sounding 
box  and  the  stylus,  and  the  brake  forstopping 
the  rotation  of  the  table,  with  a  connecting- 
rod,  the  movement  of  which  in  one  direction 
will  cause  the  upward  movement  of  the  gravi- 

tating arm,  and  in  the  other  will  allow  the 
downward  movement  of  the  same,  the  spring- 
released  brake,  the  connecting-rod,  the  move- 

ment of  which  in  one  direction  will  cause  the 
brake  to  engage  with  the  rotating  table, and 
in  the  opposite  direction  will  allow  the  spring 
of  the  brake  to  cause  the  release  of  the  table, 
and  means  for  operating  the  said  rods  simul- taneously. 

4.  In  a  talking-machine,  the  combination 
of  a  rotating  table,  a  swivel-jointed  gravitat- 

ing arm  which  carries  the  sounding-box  and 
stylus,  the  brake  for  stopping  the  rotation  of 
the  table,  the  rod,  the  movement  of  winch  in 
one  direction  will  cause  the  upward  move- 

ment of  the  gravitating  arm  and  in  the 
other  will  allow  the  downward  movement  of 

the  same,  the  spring-released  brake,  the  con- 
necting-rod, the  movement  of  which  in  one 

direction  will  cause  the  brake  to  engage  with 
the  rotating  table  and  in  the  opposite  direc- 

tion will  allow  the  spring  of  the  brake  to  cause 
the  release  of  the  table,  with  the  sliding  bar, 
and  the  cam  for  operating  the  same,  whereby 
the  said  rods  may  be  operated  simultaneously. 

5.  In  a  talking-machine,  the  combination 
of  the  arm  swivel-jointed  for  horizontal  move- 

ment, the  arm  swivel-jointed  for  vertical 
movement  and  carrying  the  sounding-box 
and  the  stylus,  and  the  arm  extending  down- 

ward from  the  swivel-joint  of  the  said  verti- 
cally-moving arm,  with  the  rod  connected 

with  the  horizontally-moving  arm  and  pro- 
vided at  its  end  with  the  open  fork  adapted 

for  engagement  with  the  said  downwardly- 
extending  arm,  and  also  for  allowing  the  full 
backward  movement  of  the  arm  which  car- 

ries the  sounding-box  and  the  stylus. 
6.  In  a  talking-machine,  the  combination 
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of  a  horizontally-rotating  table,  a  swivel- 
jointed  gravitating  arm  which  carries  the 
sounding-box  and  the  stylus,  with  means  for 
raising  the  gravitating  arm  of  the  sounding- 
box  and  stylus,  and  a  circular  curved  bearing- 
surface  located  between  the  said  raising 
means  and  the  gravitating  arm,  whereby  the 

said  arm  may  be  turned  to  one  side  without 
materially  changing  its  elevation  or  disturb- 

ing its  connection  with  the  elevating  means. 
HENRY  A.  JOHNSON. 

Witnesses : 
Socrates  Soholfield, 
David  H.  Adamson. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Victor  H.  Emerson,  a 

citizen  of  the  United  States,  and  a  resident  of 
New  York  city,  New  York,  have  invented  a 

5  new  and  useful  Sound-Record  and  Sound- 
Record  Tablet,  fully  set  forth  in  the  following 
specification. 

This  invention  relates  to  sound-records,  and 
more   particularly  to  a  new   sound -record 

io  tablet. 

It  has  been  proposed  heretofore  to  make 
sound-record  tablets  of  celluloid  and  also  of 
compositions  containing  shellac.  Each  of 
these  substances  possesses  certain  properties 

15  which  render  them  desirable  as  sound-record 
material,  but  there  are  also  certain  inherent 

objections  to  their  use.  Shellac  is  expen- 
sive, and  the  records  heretofore  made  of  shel- 

lac-containing compositions  wear  out  rapidly 
20  and  also  act  to  quickly  destroy  the  reproduc- 

ing-stylus,  such  stylus  requiring  to  be  changed 
after  each  reproduction.  When  records  are 
made  of  celluloid  by  impressing  a  matrix 
containing  the  sound-record  in  reverse,  the 

25  celluloid  does  not  take  a  clear  and  accurate 
impression,  with  the  result  that  the  record  is 
more  or  less  defective. 

I  have  discovered  that  if  shellac  and  crocus- 
powder  or  shellac  alone  be  incorporated  with 

30  the  ordinary  ingredients  employed  in  making 
celluloid  and  the  resulting  composition  em- 

ployed as  a  sound-record  tablet  the  objec- 
tions heretofore  existing  to  celluloid  and  to 

shellac  are  almost  entirely  eliminated,  and  a 
35  record  of  unusual  quality  is  secured.  This 

composition  readily  takes  a  clean-cut  accu- 
rate impression  from  the  matrix,  producing  a 

record  of  great  durability  and  one  which  does 
not  wear  the  reproducing-stylus  to  nearly 

40  the  extent  experienced  with  the  old  record, 
many  reproductions  being  secured  from  the 
same  stylus,  and  hence  without  the  annoy- 

ance incident  to  a  change  of  stylus  at  each 
reproduction.     Moreover,    the    amount    of 

45  shellac,  and  hence  the  incident  expense,  is 
greatly  reduced. 

In  the  production  of  celluloid  guncotton  is 
dissolved  with  camphor,  the  ingredients  be- 

ing ground  and  thoroughly  mixed  and  the 
50  composition  then  treated  in  a  manner  well 

known  to  persons  skilled  in  that  art.  Ac- 
cording to  my  present  invention  I  incorpo- 

rate with  the  celluloid  ingredients  either  shel- 
lac alone  or  shellac  and  crocus-powder,  pref- 

erably during  or  in  advance  of  the  grinding  55 
and  mixing  of  the  celluloid  ingredients,  and 
then  proceed  in  the  usual  manner  of  making 
celluloid. 

The  proportion  of  the  various  ingredients 
may  of  course  be  varied  within  limits ;  but  60 
the  formula  I  have  found  to  give  the  most 
satisfactory  results  consists  of  adding  twenty 
per  cent.,  (20%,)  by  weight,  of  shellac  to  the 
usual  celluloid  mixture  and  (when  crocus- 
powder  is  to  be  used)  ten  per  cent.,  (10%,)  hx  65 

weight,  of  crocus-powder.  I  preferably  dis- 
solve the  shellac  in  any  suitable  solvent,  as 

alcohol,  and  after  incorporation  with  the  cel- 
luloid mixture  the  whole  mass  is  mixed  and 

thoroughly  ground,  just  as  in  the  production  70 
of  celluloid.  If  desired,  any  suitable  pig- 

ment may  be  added,  and  in  all  other  respects 
the  usual  method  of  making  celluloid  is  fol- 
lowed. 

My  new  composition  is  a  normally  hard  75 
body  having  many  of  the  characteristics  of 
celluloid,  but  differing  therefrom  in  that  it  is 
harder  and  at  the  same  time  less  yielding 
than   celluloid.     These   properties   make  it 
much  superior  to  celluloid  as  a  material  for  80 
sound-records,   since  it  gives  a  harder  and 
smoother  surface  for  the  reproducing-stylus, 
and  it  neither  wears  away  the  stylus  nor  is  it 
worn  by  the  stylus  to  the  extent  prevailing 
with  record  materials  heretofore  employed,  85 

particularly  in  what  are  known  as  the  ' '  zig- 
zag"  form  of  records.    In  fact,  a  record  made 

in  a  tablet  of  this  new  composition  may  be 
reproduced  a  great  number  of  times  without 
changing    the    stylus.     Furthermore,    since  9c 
this  material  is  less  yielding  than  celluloid  it 

does  not  "give"  or  yield  laterally  to  the  sty- 
lus, and  hence  produces  a  more  accurate  re- 

production.    This    composition    is    formed    / 
into   comparatively  thin   disks,    and   being  95 
hard  and  firm  is  capable  of  sustaining  itself 
without   the   employment   of  any  backing, 
though  manifestly  such  backing  may  be  used 
if  desired.      These   disks  then  have   sound- 
record  grooves  formed  therein  by  impressing  10c 
a  matrix  into  their  surfaces  under  heat  and 

pressure,  as  in  the  ordinary  way  of  making  a 
record  on  a  celluloid  tablet. 

While  the  proportions  above  set  forth  have 
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been  found  to  give  excellent  results,  it  will  be 
understood  that  the  invention  is  not  limited 
to  the  exact  percent  aires  named,  since  the 
benefits  of  my  discovery  follow  to  a  greater 

5  or  less  degree  when  any  appreciable  quant  it  y 
of  shellac  <>r  its  equivalent  is  incorporated — 
namely,  a  substitute  for  celluloid  which  pre- 

sents a  surface  in  every  way  better  than  cel- 
luloid or  shellac  for  sound-records. 

For  convenient  reference  a  drawing  show- 
ing conventionally  a  sound-record  and  bear- 
ing a  legend  indicating  its  composition  ac- 

companies this  specification. 
What  is  claimed  is — 
1 .  A  tablet  for  sound-records,  consisting  of 

a  hard  and  self-sustaining  body  containing 
shellac  in  addition  to  the  ingredients  of  cel- 
luloid. 

2.  A  sound-record  tablet  composed  of  a 
homogeneous  body  containing  shellac  and 
the  ingredients  of  celluloid. 

3.  A  sound-record  tablet  consisting  of  a 
self-sustaining  body  composed  of  shellac  and 
the  ingredients  of  celluloid. 

4.  A  sound-record  tablet  consisting  of  a 
self-sustaining  body  composed  of  shellac, 
crocus-powder  and  the  ingredients  of  cellu- loid. 

5.  A  sound-record  tablet  consisting  of  a 
self-sustaining  body  composed  of  celluloid 
and  shellac. 

6.  A  sound-record  consisting  of  a  tablet 
composed  of  shellac  and  the  ingredients  of 
celluloid  and  having  irregularities  correspond- 

ing to  sound-waves  formed  therein. 
In  testimony  whereof  I  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

VICTOR  H.  EMERSON. 
Witnesses : 

William  E.  Hills, 
W.  H.  Harting. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison,  a 

citizen  of  the  United  States,  residing  at 
Llewellyn  Park,  Orange,  in  the  county  of 

5  Essex  and  State  of  New  Jersey,  have  in- 
vented certain  new  and  useful  Improvements 

in  Phonograph  Records  or  Blanks,  of  which 
the  following  is  a  description. 

This  application  is  a  division  of  an  appli- 
io  cation  filed  February  11,  1903,  Serial  No. 

142,928. 
The  object  of  my  invention  is  the  produc- 

tion of  a  phonograph-blank  suitable  for  re- 
ceiving  a   cut   record   corresponding   accu- 

[5  rately  to  sound-waves  and  free  from  extra- neous surface  variations  or  disturbances,  so 
that  no  sound  will  be  reproduced  other  than 
that  representative  of  the  true  record.  When 
a  matrix  or  mold  is  used  so  as  to  faithfully 

20  copy  such  a  master  as  I  shall  describe,  the 

resulting  duplicates  obtained  from  the  ma- 
trix or  mold  by  well-known  processes  are 

superior  to  records  as  now  made,  whether 
original  or  duplicate,  in  a  number  of  respects, 

25  which  will  be  pointed  out. 
I  find  that  in  order  to  produce  an  abso- 

lutely perfect  master  from  which  a  corre- 
sponding matrix  or  mold  can  be  subse- 

quently made  it  is  necessary  to   employ  a 
30  material  or  substance  which  is  perfectly 

amorphous  and  without  crystallization,  that 
is  uniform  in  structure,  at  least  for  a  suffi- 

cient depth  within  its  surface  to  receive  the 
record,  that  has  sufficient  adhesion  to  permit 

35  a  substantially  continuous  shaving  to  be  cut 
by  the  recording  device,  and  that,  finally,  is 
of  such  a  character  as  to  be  readily  cut  by 
the  recorder  in  order  that  the  latter  may 

form  a  perfectly  smooth  record,  which  while 
40  representative  of  the  true  vibrations  shall 

not  possess  superfluous  surface  variations 
that  at  the  present  time  and  with  present 

materials  produce  scratching  and  other  ex- 
traneous sounds.     When  a  material  of  this 

45  character  is  employed  from  which  to  con- 
struct the  master,  I  find  that  owing  to  its 

relatively  soft  character  much  less  power  is 

required  to  cut  it,  so  that  all  of  the  sound- 
vibrations  will  be  recorded,  even  those  repre- 

50  senting  the  very  weak  overtones  of  musical 
instruments;  also,  that  the  depth  of  the 
record  can  be  considerably  increased,  so  as  to 

thereby  permit  very  loud  sounds  to  be  re- 

corded without  danger  of  the  recorder  vi- 
brating clear  of  the  surface,  and,  finally,  that  55 

a  perfectly  smooth  record  will  be  cut,  even 
when  very  deep,  with  a  substantially  con- 

tinuous chip,  so  as  to  entirely  eliminate  the 
scratchy  sounds  now  due  to  the  mere  cutting 
of  the  present  material.  60 

Preferably  the  invention  consists  in  the  em- 
ployment, for  the  manufacture  of  the  master, 

of  a  neutral  or  nearly  neutral  soap  soluble  in 
alcohol  and  in  hot  water  and  by  preference  a 
soda  soap  and  in  the  manipulation  of  this  65 
material  to  put  it  into  the  required  form  for 
use  in  receiving  a  sound-record. 

Reference  is  hereby  made  to  the  accom- 
panying drawing,  which  illustrates  diagram- 

matically  a  master -record  embodying  one  70 
form  of  my  invention. 

In  carrying  the  invention  into  effect  I  pre- 
fer to  proceed  as  follows:  Any  of  the  finer 

qualities  of  the  soaps  of  commerce  are  cut  in 
thin  slices  and,  if  necessary,  are  dried.     Some  7  5 

of  these  soaps — like  Pears'  soap,  for  exam- 
ple— contain  so  little  water  that  a  special 

drying  is  not  necessary.     The  dry  sliced  ma- 
terial is  now  dissolved  in  ethyl  alcohol  main- 

tained in  a  heated  state  by  hot  water — in  a  80 
water-jacket,  for  instance — until  the  alcohol 
is  nearly  saturated.     A  small  quantity  of 
water  is  added  to  clear  the  solution,  which  is 
then  filtered  through  a  fine  cloth  in  a  funnel 
heated  by  a  surrounding  water-jacket.     The  85 
filtered  solution  is  now  heated  in  any  suitable 
way  until  enough  alcohol  is  evaporated  to  re- 

sult in  the  production  of  a  viscous  mass  capa- 
ble of  being  cast  into  a  blank  by  any  of  the 

well-known  casting  processes  now  used  for  90 
manufacturing    phonograph-blanks.     These 
blanks  may  be   either  disk -like   or   cylin- 

drical  or   of   other  form,  according  to  the 
particular  kind  of  records  which  are  to  be 
made.     The  blank  after  it  has  become  cool  is  95 
hard  and  firm  enough  to  maintain  its  shape 
under  normal  conditions,  its  hardness  de- 

pending upon  the  amount  of  water  and  alco- 
hol remaining  in  the  material.     Blanks  made 

in  this  way  are  now  turned  roughly  to  their   100 
approximate  desired  size  and  are  allowed  to 
season  in  a  warm  room  for  several  days,  dur- 

ing which  they  become  gradually  harder,  due 
to  further  loss  of  alcohol  and  water.     The 
blanks  are  then  ready  for  use  after  they  have  105 
been  turned  to  the  proper  size  for  receiving 
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the  record.  Phonograph-blanks  made  in 
this  way  arc  transparent,  perfectly  amor- 

phous, non-crystalline,  and  uniform  in  struc- 
ture throughout,  and  they  arc  capable  of  re- 

5  ceiving  a  record  of  sound-vibrations  whose 
track  is  perfectly  polished.  In  these  respects 
blanks  or  records  made  as  I  now  suggest  are 
dist  inguished  from  blanks  or  records  made  of 
the  recording  material  now  universally  used, 

i  o  since  the  latter  is  not  soluble  in  water,  is  very 
hard  and  semicrystalline,  and  results  in  the 
formation  of  a  record  which  on  reproduction 
produces  scratchy  and  extraneous  sounds  in 
addition  to  those  constituting  the  record  itself. 

15  Phonograph-blanks  produced  as  I  suggest 
are  now  used  for  receiving  a  sound-record 
made  in  any  suitable  sound-recording  ma- 

chine, either  of  the  phonograph  type,  in 
wdiich  a  record  of  varying  depth  is  formed,  or 

20  of  the  gramophone  type,  in  which  a  sinuous 
record  of  substantially  uniform  depth  is 
formed.  In  the  making  of  original  records 
at  the  present  time,  whether  for  use  as  mas- 

ters or  not,  the  ordinary  wax-like  material  is 
25  quite  friable,  so  that  the  material  is  removed 

by  the  recorder  in  the  form  of  short  chips. 
The  removal  of  the  material  in  this  way  makes 

the  record-groove  quite  rough,  and  ■  this 
roughness  of  the  record-groove  is  materially 

30  increased  if  the  recorder  cuts  too  deeply  into 
the  material.  Consequently  at  the  present 
time  very  loud  records  are  more  scratchy 
than  softer  ones.  With  my  improved  re- 

cording material  as  used  by  me,  owing  to  its 
35  relative  softness,  the  recorder  cuts  out  a 

practically  continuous  shaving  and  makes  a 
perfectly  smooth  track,  and  this  is  true  even 
if  the  cut  of  the  record  is  quite  deep.  Conse- 

quently by  the  use  of  the  new  material  I  am 
40  enabled  to  employ  recorders  having  a  diam- 

eter as  low  as  .015  of  an  inch,  whereby  I  am 
enabled  with  no  increase  in  the  power  used  to 
cut  a  record  at  least  twice  as  deep  as  is  now 
possible  with  the  recorders  of  standard  size — 

45  namely,  about  .040  of  an  inch  in  diameter. 
The  new  material  I  find  is  too  soft  to  per- 

mit of  direct  reproduction  by  a  reproducing 
device,  since  the  small  waves  will  be  imme- 

diately  obliterated   by   the   reproducer.     I 
50  therefore  use  a  record  obtained  as  described 

as  a  master,  from  which  to  construct  a  ma- 
trix or  mold.  To  this  end  therefore  I  first 

provide  the  master  with  a  conducting  coat- 
ing, preferably  by  a  process  of  vacuous  de- 

55  posit,  as  described  in  my  Patent  No.  713,863, 

dated  November  18,  "  1902.  The  coating thus  formed  is  extremely  thin  and  is  so  uni- 
form that  it  follows  all  the  variations  of  the 

record,  however    minute.     Besides    this,    a 
60  conducting  coating  if  applied  in  this  way  is 

so  smooth  and  polished  that  when  incorpo- 
rated in  the  record-surface  of  the  matrix  or 

mold  it  wall  not  of  itself  produce  any  extra- 
neous  sound.     Having   coated    the   master 

65  with  a  conducting-film,  I  now  electroplate 

!  copper  thereon  until  a  layer  of  the  desired 
thickness  is  secured,  after  which  the  original 
master  is  removed,  either  by  shrinking  or 
dissolving  it  out.  The  matrix  or  mold  is  now 
preferably  backed  up  by  a  protecting-shell  70 
and  is  used  for  the  production  of  duplicates 
in  any  well-known  way,  formed  of  the  usual 
hard  wax-like  materials.  For  instance,  the 
matrix  or  mold  can  be  employed  for  making 
duplicates  by  an  expanding  process,  as  spe-  75 
ciiically  described  in  my  Patent  No.  713,209, 
dated  November  11,  1902,  in  winch  a  blank 
is  engaged  loosely  with  a  matrix  and  expand- 

ed by  heat  and  pressure  to  take  an  impression 
therefrom,  after  which  the  duplicates  are  80 
contracted  radially,  so  as  to  clear  the  record 
on  the  matrix,  from  winch  they  are  then  re- 

moved, or  in  connection  with  a  casting  proc- 
ess, as  described  in  my  Patent  No.  667,662, 

dated  February  5,  1901,  in  which  molten  85 
wax-like  material  is  introduced  into  a  mold 
and  allowed  to  set  therein,  after  which  the 
resulting  duplicate  is  contracted,  so  as  to 
clear  the  record  on  the  mold,  from  which  it 
is  then  removed,  or  in  connection  with  any  90 
other  desired  process  by  which  a  duplicate 
record  can  be  obtained  from  a  matrix  or 

mold.  In  any  event  the  duplicates  so  pro- 
duced will  be  superior  to  those  made  at  the 

present  time  from  the  matrices  or  molds  se-  95 
cured  from  masters  composed  of  the  usual 
hard  wax-like  material  in  the  following  re- 

spects: First,  owing  to  the  amorphous,  non- 
crystalline, and  uniform  character  of  the 

master  the  record  formed  therein  will  be  free  1 00 

from  extraneous  sounds,  and  this  wrill  also  be 
true  of  the  resulting  duplicates;  second, 
owing  to  the  fact  that  the  master  is  formed 
of  comparatively  soft  material  the  record 
made  therein  is  more  nearly  representative  105 
of  the  sound- vibrations  than  is  possible  with 
harder  materials,  so  that  the  resulting  dupli- 

cates will  more  f aithfully  reproduce  the  origi- 
nal sounds,  including  even  the  finer  over- 

tones of  musical  instruments;  third,  owing  1  ic 
to  the  ease  with  winch  the  material  can  be 
cut  the  record  formed  in  the  master  can  be 
made  very  deep,  so  that  the  reproductions 
obtained  from  the  resulting  duplicates  will 
be  correspondingly  increased  in  volume.  115 

While  I  have  described  as  the  preferred 
material  one  formed  by  the  dissolving  of  a 
soluble  soap,  by  then  clarifying  the  solution, 
and  by  finally  evaporating  the  solvent,  it  wall 
be  understood  that  other  soluble,  amorphous,  1 20 
non-crystalline,  and  uniform  substances  may 
be  employed  in  addition  to  soap,  by  which 
harder  or  softer  blanks  can  be  obtained. 

Having  now  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Let-  125 
ters  Patent,  is  as  follows: 

1.  A  phonograph  record  or  blank  formed 
of  a  perfectly  amorphous,  solidified,  water- 
soluble  soap,  substantially  as  set  forth. 

2.  A  master  for  use  in  the  production  of  130 
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matrices  or  molds,  comprising  a  suitable  tab- 
let formed  of  a  perfectly  amorphous,  water- 

soluble  soap  and  carrying  a  smooth  polished 
sound-record  groove  free  from  extraneous 
variations,  substantially  as  set  forth. 

3.  A  phonograph  record  or  blank  com- 
posed of  a  soap  hard  enough  to  receive  a  pol- 
ished surface  from  a  cutting  tool  or  stylus, 

but  not  hard  enough  to  be  capable  of  repro- 

duction by  direct  engagement  of  a  reproduc- 
ing-stylus,  substantially  as  set  forth. 

This   specification   signed   and  witnessed 
this  28th  day  of  April,  1905. 

THOS.  A.  EDISON. 

Witnesses : 
Feank  L.  Dyer, 
Anna  R.  Klehm. 

io 
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UNITED  STATES  PATENT  OFFICE. 
WALTER  CARL  SPURGEON,  OF  MILROY,  INDIANA. 

PHONOGRAPH   AND   DISK-HOLDER. 

No.  839,902. Specification  of  Letters  Patent. 

Application  filed  June  26,  1906,    Serial  No.  323,506. 

Patented  Jan.  1,  1907. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Walter  Carl  Sptjr- 
geon,  a  citizen  of  the  United  States,  residing 
at  Milroy,  in  the  county  of  Rush  and  State  of 

5  Indiana,  have  invented  a  new  and  useful 

Phonograph  and  Disk-Holder,  of  which  the 
following  is  a  specification. 

This  invention  has  relation  to  phonographs 
and  disk-holders;  and  it  consists  in  the  novel 

io  construction  and  arrangement  of  its  parts,  as 
hereinafter  shown  and  described. 

The  object  of  the  invention  is  to  provide  a 

phonograph  with  a  disk -holding  means 
whereby  any  one  of  a  number  of  disks  may  be 

1.5  brought  into  position  with  relation  to  the 

motor  and  the  reproducer  whereby  the  rec- 
ord may  be  produced.  The  disks  are  mount- 
ed on  holders  of  special  construction.  The 

disk-holder  consists  of  disk-supporting  arms 
20  journaled  upon  a  vertically-arranged  shaft. 

Said  shaft  in  turn  is  mounted  upon  a  frame 
which  is  adapted  to  be  moved  up  and  down, 
a  means  being  provided  for  retaining  said 
frame  at  certain  elevations.     At  the  end  of 

25  each  disk-supportmg  armis  journaled  a  shaft. 
To  the  lower  end  of  said  shaft  is  fixed  a  gear- 

wheel, and  to  the  upper  end  of  said  shaft  the 
disk  is  attached.  A  gear-wheel  is  fixed  to 
the  upper  end  of  the  motor-shaft,  and  the 

30  said  arms  are  adapted  to  be  swung  so  that 
their  gear-wheels  may  be  brought  in  mesh 
with  the  gear-wheel  on  the  motor-shaft.  A 
number  of  sets  of  arms  are  suitably  arranged 
about  the  motor  so  that  their  disks  may  be 

35  operated  by  the  same,  and  at  the  same 
time  a  single  reproducer  may  be  used  for  re- 

producing the  record  from  any  particular 
disk. 

In  the  accompanying  drawings,  Figure  1  is 
4°  a  sectional  view  of  the  casing,  showing  a  side 

elevation  of  the  lower  part  of  one  of  the 
frames  and^  a  few  disks,  the  top  one  being 
shown  in  contact  with  the  motor.  Fig.  2  is  a 

top  plan  view  of  the  casing,  showing  the  ar- 
45  rangement  of  two  sets  of  disks.  Fig.  3  is  a 

longitudinal  sectional  view  of  one  of  the  disk- 
supporting  arms.  Fig.  4  is  a  transverse  sec- 

tional view  of  one  of  the  disk-supporting 
arms,  and  Fig.  5  is  a  perspective  view  of  one 

5°  of  the  disk-supportmg  arms. 
The  phonograph  consists  of  the  motor  1, 

which  may  be  either  spring-actuated  or  elec- 
tric, and  to  the  upper  end  of  the  shaft  2 

thereof  is  fixed  the  gear-wheel  3.     The  disk- 
55  supporting  arm  4  is  provided  at  one  end  with 

the  perforation  5,  which  is  adapted  to  re- 
ceive the  shaft  6,  which  is  fixed  at  its  lower 

end  to  the  frame  6'.  The  disk-supporting 
arm  4  consists  of  the  solid  upper  portion  7, 
which  extends  throughout  its  entire  length,  6o 
and  the  side  flanges  8  8,  depending  therefrom 
and  increasing  in  thickness  from  the  lower 
edges  toward  the  solid  portion  7.  Said 
flanges  8  8  prevent  the  arm  4  from  bending 
under  the  weight  of  the  disk.  Said  flanges  65 
8  8  are  also  pitched  at  acute  angles  to  the  up- 

per surface  of  the  portion  7.  The  inner  end 
of  the  disk-supporting  arm  4  is  cylindrical,  as 
at  9,  and  its  outer  end  is  also  cylindrical,  as 
at  10.  The  lower  edges  of  the  flanges  8  ex-  70 
tend  substantially  from  the  lower  edge  of  the 
cylindrical  portion  9  to  the  lower  edge  of  the 
cylindrical  portion  10,  the  portion  9  being 
thicker  than  the  portion  10.  The  entire  up- 

per surface  of  the  disk-supporting  arm  is  in  75 
the  same  plane.  The  shaft  11  is  journaled 
in  the  cylindrical  portion  10  of  the  said  arm, 
and  to  the  lower  end  of  said  shaft  1 1  is  fixed 

a  gear-wheel  12.  A  washer  13  is  located 
upon  said  shaft  11  and  rests  upon  the  upper  80 
surface  of  the  disk-supporting  arm  4.  The 
disk  14  rests  upon  the  washer  13,  and  the 
disk-clamping  means  15  fits  upon  the  upper 
end  of  the  shaft  11  and  engages  the  upper 

surface  of  the  disk  14.  The  disk-supporting  85 
arms  4  are  suitably  arranged  about  the  gear- 

wheel 3  of  the  motor  1,  so  that  any  arm  may 

be  swung  as  to  bring  its  gear-wheel  in  mesh 
with  the  said  motor  gear-wheel.  The  repro- 

ducer 16  is  so  arranged  as  to  have  its  needle-  90 
point  operate  in  the  grooves  of  any  disk  when 
it  is  in  turn  in  operative  communication  with 
the  motor. 

The  frame  6'  is  adapted  to  be  vertically 
adjusted  manually  in  the  casing  17.  The  95 
said  casing  is  provided  on  its  inner  sides  with 

the  oppositely- arranged  guides  18  18.  The 
ends  19  19  of  the  frame  6'  extend  vertically 
and  pass  through  the  guides  18  18  and  are 
held  at  the  desired  points  therein  by  fric-  too 
tional  contact  therewith.  It  is  obvious  that 

as  the  said  frame  6'  is  raised  or  lowered  any 
disk  14  of  a  set  may  be  brought  to  such  a 
level  as  to  be  swung  into  operative  engage- 

ment with  the  gear-wheel  3  of  the  motor.  105 
It  will  thus  be  seen  that  the  disks  are  retained 

in  convenient  proximity  to  the  motor  and  by 
being  so  mounted  any  particular  disk  may  be 
readily  thrown  into  operative  engagement 
with  the  motor  while  the  disks  not  in  use  are  1 1  o 
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swung  back  on  their  respective  arms  out  of 
the  wa\ . 

Having  described  my  invention,  what  I 
claim  as  new,  and  desire  to  secure  l>\  Letters 

Patent,  is  — 
The  combination  with  a  motor,  a  verti- 

cally-adjustable shaft  located  in  the  vicinity 
thereof,  a  plurality  of  disk-supporting  arms 
joumaled  on  said  shaft,  a  vertically-movable 

frame  supporting  said  shaft  and  snug-fitting 
guides  receiving  said  frame. 

In  testimony  that  I  claim  the  foregoing  ;i~ 
my  own  I  have  hereto  affixed  my  signature 
in  the  presence  of  two  witnesses. 

WALTER  CARL  SPURGEON. 
Witnesses: 

Myron  A.  Pardun, 
Arie  M.  Taylor. 

10 
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UNITED  STATES  PATENT  OFFICE, 
CLEMENT  A.  CORNWALL,  OF  ASHCROFT,  BRITISH  COLUMBIA,  CANADA. 

GRAMOPHONE  SPEED-INDICATOR. 

No.  839,920. Specification  of  Letters  Patent. 

Application  filed  August  9, 1906.    Serial  No,  329,857. 

Patented  Jan.  1,  1907. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Clement  A.  Corn- 
wall, a  citizen  of  Canada,  residing  at  Ash- 

croft,  in  the  Province  of  British  Columbia, 
5  Canada,  have  invented  a  new  and  useful 
Gramophone  Speed-Indicator,  of  which  the 
following  is  a  specification. 

This   invention   relates    to    an   improved 
means  for  indicating  the  movement  of  the 

io  brake-screw  by  which  the  speed  of  the  mech- 
anism which  rotates  a  gramophone-record  is 

controlled. 

The  mechanism  by  which  a  gramophone- 
record  is  rotated  is  generally  controlled  by  a 

15  small  brake  acting  on  the  periphery  of  a  rota- 
table  part  of  the  mechanism,  which  brake  is 
operated  by  a  screw  threaded  through  the 
casing  and  bearing  on  the  end  of  the  lever  to 
which  the  brake  is  attached.     The  move- 

20  ment  of  the  screw  to  effect  a  variation  of  the 
speed  of  rotation  is  so  slight  that  difficulty  is 
experienced  in  setting  the  brake  to  give  any 
desired  speed.  This  difficulty  I  have  over- 

come by  providing  a  light  pointer  which  will 
25  multiply  the  movement  of  the  brake-screw  or 

its  lever  and  will  indicate  the  amoimt  of  such 
movement  on  a  graduated  scale,  so  that  if  a 

certain  position  of  the  pointer  is  found  to' give  a  satisfactory  speed  for  any  particular 
30  record  the  corresponding  number  on  the 

scale  may  be  noted  on  the  record  and  the 
brake  control  may  be  again  set  to  that  mark 
with  some  assurance  that  the  same  result 
will  be  attained. 

35  There  are  also  other  novel  features  in  the 
arrangement  and  application  of  the  device  to 
which  attention  is  drawn  in  the  following 
specification,  which  fully  describes  my  in- 

vention, reference  being  made  to  the  draw- 
40  ings  by  which  it  is  accompanied,  in  which — 

Figure  1  is  a  perspective  view  of  a  gramo- 
phone with  my  invention  applied.     Fig.  2  is 

a  vertical  longitudinal  section  thereof,  show- 
ing my  invention  and  the  parts  immediately 

45  connected  therewith,  the  remaining  portion 
of  the  gramophone  mechanism  being  omitted 
for  clearness  of  illustration.  Fig.  3  is  a  cross- 
section  thereof. 

In  the  drawings,  2  represents  the  casing  or 
50  box  which  incloses  the  mechanism,  3  being 

the  base.     4  is  the  lever  by  which  the  brake 
is  applied,  and  5  the  screw  by  which  such  le- 

ver is  operated. 
Adjacent  to  the  end  of  the  brake-lever  4 

to  which  the  screw  5  is  applied  is  pivotally  55 
mounted  on  a  fulcrum-pin  6  a  light  lever  10, 
the  short  end  11  of  which  is  in  engagement 
with  the  under  side  of  the  lever  4  and  the 
longer  end  is  produced  though  a  vertical  slot 
13  in  the  casing  2  to  form  an  indicating-  60 
pointer  12.     The  fulcrum-pin  6  is  secured  in 
a  member  7,  vertically  adjustable  in  an  at- 

tachment 8,  secured  to  the  base  3  of  the  cas- 
ing by  a  screw  9  in  an  elongated  aperture  16. 

The  edge  of  the  slot  13  of  the  casing  is  pro-  65 
vided  with  a  graduated  scale  14,  and  the  slot 
may  be  covered  with  a  glass  15  to  exclude 
dust. 

Any  movement  of  the  end  of  the  lever  4  to 
vary  the  speed  of  the  record-rotating  mech-  70 
anism  will  thus  be  multiplied  and  indicated 
by  thepoihter  12  on  the  scalel4,and  the  read- 

ing on  the  scale  for  the  various  records  may 
be  noted  on  them  to  afford  a  means  for  fu- 

ture setting  of  the  brake  without  the  necessity  75 
of  preliminary  trial. 

The  vertical  movement  of  the  fulcrum-pin 
6  affords  a  means  for  setting  the  pointer  12  to 
the  graduations  of  the  scale. 

The  device  is  simple  and  readily  applied  80 
and  requires  no  alteration  of  existing  mech- 
anism. 

Having  now  particularly  described  my  in- 
vention and  the  manner  of  its  application 

and  use,  I  hereby  declare  that  what  I  claim  85 
as  new,  and  desire  to  be  protected  by  Letters 

Patent,  is — 1.  The  combination  with  the  pivo tally- 
mounted  brake-lever  of  a  gramophone  and 
an  adjusting-screw  therefor,  of  a  pivotally-  90 
mounted  pointer,  a  support  to  which  said 
pointer  is  pivotally  mounted,  said  support 
comprising  a  fixed  base  member  having  a 
slideway,  a  supplemental  member  connected 
to  said  fixed  base  member  and  held  in  said  95 
slideway,  said  supplemental  member  having 
a  slot  portion,  a  set-screw  passing  through 
said  slot  portion  into  the  fixed  member,  and 
a  graduated  scale  cooperating  with  the  free 
end  of  said  pointer,  substantially  as  shown  100 
and  described. 

2.  In  a  device  of  the  class  described,  the 
combination  with  the  brake-lever,  of  a  pivot- 
ally-mounted  pointer  cooperating  therewith, 
a  support  to  which  said  pointer  is  pivotally  105 
mounted,  said  support  comprising  a  fixed  ad- 

justment and  a  member  vertically  adjustable 
in  said  fixed  adjustment,  said  pointer  being 
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pivotally  mounted  to  said  vertically-adjust- 
able member,  a  easing  for  the  whole,  said 

casing  having  a  slot  through  which  the  end  of 

the  pointer  projects,  a  graduated  scale  se- 
5  cured  to  the  casing  adjacent  the  slot,  and  a 

glass  covering  Tor  the  slot  and  the  scale  sub- 
stantially as  shown. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

CLEMENT  A.  CORNWALL. 
Witnesses : 

Clement  Francis  Cornwall, 
Fitzalan  V.  Cornwall. 

• 
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UNITED  STATES  PATENT  OFFICE. 
ARTHUR  H.   RYDER,   OF  NEW  YORK,   N.   Y. 

SOUND-REGULATOR   FOR   PHONOGRAPHS. 

No.  840,089. Specification  of  Letters  Patent. 

Application  filed  September  1, 1905.    Serial  No.  276,740. 

Patented  Jan.  1,  1907. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Arthur  H.  Ryder,  a 

citizen  of  the  United  States,  residing  in  the 
borough  of  Brooklyn,  city  of  New  York, 

5  county  of  Kings,  and  State  of  New  York, 
have  invented  certain  new  and  useful  Im- 

provements in  Sound-Regulators  for  Phono- 
graphs and  other  Talking-Machines,  of  which 

the  following  is  a  specification,  such  as  will 
[o  enable  those  skilled  in  the  art  to  which  my 

invention  relates  to  make  and  use  the  same. 

The  object  of  this  invention  is  to  provide 
improved  means  for  connecting  the  horn  of  a 
talking-machine    or   other   machine   of   the 

15  class  specified  to  the  machine  proper,  where- 
by the  metallic  vibrations  or  rasping  metallic 

sounds  usually  produced  by  machines  of  this 
class  are  in  a  measure  done  away  with  and  a 

more  regular  and  musical  tone  or  voice-tone 
20  produced,  a  further  object  being  to  provide 

an  improvement  of  the  class  specified  for  use 
in  connection  with  the  delivery-horns  of  talk- 

ing-machines and  similar  instruments,  where- 
by the  sound-waves  are  prevented  from  trav- 

25  eling  around  the  horn  in  spiral  curves  and 
whereby  the  harsh  grating  or  similar  metallic 
sounds  are  to  a  considerable  extent  obviated 

and  whereby  the  operator  may  at  will  regu- 
late the  volume  of  sound  produced  by  the 

30  horn,  a  still  further  object  being  to  provide  a 
horn-coupling  for  instruments  of  the  class 
specified  containing  a  supplemental  vibra- 

tory device;  and  with  these  and  other  objects 
in  view  the  invention  consists  in  an  attach- 

35  ment  for  instruments  of  the  class  specified 
constructed  as  hereinafter  described  and 
claimed. 

The  invention  is  fully  disclosed  in  the  fol- 
lowing specification,  of  which  the  accompa- 

40  nying  drawings  form  a  part,  in  which  the 
separate  parts  of  my  improvement  are  desig- 

nated by  suitable  reference  characters  in 

each  of  the  views,  and  in  which — 
Figure  1  is  a  side  view  of  my  improved 

45  horn  attachment  for  instruments  of  the  class 

specified  and  showing  the  method  of  connect- 
ing it  with  the  machine  and  with  the  horn; 

Fig.  2,  a  sectional  view  of  the  attachment  on 
the  line  2  2  of  Fig.  1 ;  Fig.  3,  a  view  similar  to 

50  Fig.  2,  but  showing  the  attachment  proper 
on  an  enlarged  scale;  Fig.  4,  a  section  011  the 
line  4  4  of  Fig.  3 ;  Fig.  5,  an  end  view  of  a  sup- 

plemental vibratory  device  which  I  employ; 
Fig..  6,  a  reversed  side  view  of  the  vibratory 

55  device  shown  in  Fig.  5;  Fig.  7,  a  section  on 
the  line  7  7  of  Fig.  1  and  on  the  line  7  7  of 

Fig.  3  and  also  a  similar  section  through  Fig. 
2;  Fig.  8,  a  side  view  of  a  valve  -plate  which 
I  employ,  and  Fig.  9  a  transverse  section 
thereof.  60 

In  the  drawings  forming  part  of  this  speci- 
fication I  have  shown  at  a  the  reproducer  of  a 

talking-machine  or  other  sound  or  musical 

reproducing  machine  and  at  a2  the  delivery- 
horn  thereof.  The  reproducer  a  is  provided  65 

with  the  usual  tube  a3,  with  which  in  practice 
my  improved  horn- attaching  device  b  is  con- 

nected. The  horn-attaching  device  b  in  the 
form  of  construction  shown  comprises  a  tube 

made  of  two  parts  b2  and  b3,  and  the  part  b3  in  70 
the  form  of  construction  shown  is  provided 

with  an  enlarged  inner  end  member  b4,  into 
which  the  part  b2  is  screwed,  and  mounted  on 
the  enlarged  end  member  b4  of  the  part  b3  is  a 
collar  or  band  c,  said  collar  or  band  being  ro-  75 
tatable  and  being  placed  between  annular 
beads  b6  and  66,  formed,  respectively,  on  the 
tube  members  b3  and  b2. 

The  enlarged  part  b4  of  the  tube  member  b3 
is  provided  approximately  centrally  thereof  80 
with  a  transverse  partition  d,  having  oblong 

ports  or  passages  d2  arranged  concentrically 
of  the  center  thereof,  and  placed  on  the  inner 
face  of  said  partition  is  a  rotatable  valve- 

plate   e,   provided  with   a   central   stud   e2,  85 
which  passes  outwardly  through  the  parti- 

tion d  and  through  a  central  hub  d3  formed 
thereon,  and  the  head  of  which  is  enlarged,  as 

shown  at  e3,  to  prevent  its  movement  longitu- 
dinally of  the  attachment,  and  said  valve-  9c 

plate  is  provided  with  a  flange  or  rim  e4,  and 
passing  through  the  collar  or  band  c  and 

through  the  transverse  oblong  slot  c2  in  the 
end  member  b4  of  the  tube  member  b3  is  a 
screw/,  which  passes  into  and  is  secured  in  95 

the  flange  or  rim  e4  of  the  valve-plate  e,  and 
by  means  of  which  said  valve-plate  may  be 
turned,  and  the  said  valve-plate  is  provided 
with  concentrically  -  arranged  oblong  slots 

forming   ports    or   openings    e5,    which    are  ico 
adapted  to  register  with  the  corresponding 

ports  or  openings  d2  in  the  partition  d. 
Secured  to  the  collar  or  band  c  by  the 

screw/is  a  pointer  g,  which  ranges  longitudi- 
nally of  the  tube  member  b2  and  is  adapted  105 

to  operate  in  connection  with  a  transverse 

scale  g2,  formed  on  said  tube  member,  and  re- 
movably placed  in  the  tube  member  b2  is  a 

supplemental  vibratory  device  comprising  a 
collar  h,  said  collar  being  provided  at  its  no 
outer  end  with  inwardly-directed  projections 
li2.     Within  the  collar  h  of  the  supplemental 
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vibratory  device  is  placed  a  rigid  disk  i,  pref- 
erably composed  of  fiber  and  provided  with 

small  poiis  or  passages  r,  which  in  the  form 
of  construction  shown  arc  arranged  concen- 
t  ileal  I  \  around  the  center  thereof,  and  placed 
on  the  side  of  the  disk  i  adjacent  to  the  valve- 

plate  t  is  a  flexible  diaphragm  j,  also  prefer- 
ably composed  of  fiber  and  separated  from 

the  disk  %  by  an  annular  band  or  gasket  j~, 
and  the  diaphragm  j  is  held  in  the  diaphragm- 
collar  h  by  an  open  spring-ring  k,  between 
which  and  said  diaphragm  is  placed  an  annu- 

lar gasket  /<"-. As  1  hus  constructed  it  will  be  seen  that  the 

15  volume  of  vibratory  sound  passing  through 
the  partition  (/  may  be  regulated  at  all  times 

by  turning  the  valve-plate  e,  which  is  done 
by  turning  the  collar  or  band  c,  and  the 
pointer  g  operating  in  connection  with  the 

scale  g-  will  tell  to  what  extent  the  ports  or 

passages  (/'-  in  the  partition  d  are  opened  ami closed. 

In  the  operation  of  this  device  the  sound- 
waves from  the  reproducer  a  first  impinge  on 

the  perforated  disk  i  of  the  vibratory  device 

within  the  tubular  member  b2,  which,  being 
constructed  of  non-metallic  substance,  insu- 

lates all  grating,  harsh,  or  indistinct  sounds 
foreign  to  the  record,  and  the  said  sound- 

waves pass  through  said  disk  and  strike 
against  the  sensitive  diaphragm  j,  which  sets 
up  a  new  series  of  sound-waves  which  are  de- 

prived of  their  tendency  towTard  a  spiral 
movement  and  which  may  be  regulated  in 

35  volumes  at  the  will  of  the  operator  by  turn- 
ing the  collar  or  band  c.  The  result  of  this  is 

to  produce  a  more  perfect  tone,  voice,  or  mu- 
sical sound  which  is  to  an  extent  free  from 

the  metallic  and  harsh  qualities  usually  pro- 
40  duced  by  instruments  of  this  class. 

As  thus  constructed  it  will  be  seen  that 

my  improvement  involves  a  regulator  placed 
between  the  delivery-horn  and  the  repro- 

ducer and  comprising  in  its  construction  a  vi- 
45  bratory  diaphragm,  a  stationary  sound-regu- 
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lating  diaphragm,  and  a  supplemental-vol- 
ume or  sound-volume  regulating  device  in- 

volving a  rot  at  able  member  located  in  the 
axis  of  the  sound-waves  passing  through  the 
reproducer,  and  while  I  prefer  the  construe-  50 
tion  shown  and  described  it  will  be  apparent 
1  hat  changes  t  herein  and  modifications  there- 

of may  he  made  wit  hout  depart  ing  from  the 

spirit  of  my  invention  or  sacrificing  its  ad- vantages. 

Having  fully  described  my  invention,  what 
I  claim  as  new  ,  and  desire  to  secure  by  Let- 

ters Patent,  is — 
1.  The  herein -described  means  for  con- 

netting  the  horn  of  a  reproducing  instru- 
ment with  said  instrument,  comprising  a  tu- 
bular coupling  having  a  fixed  transversely- 

arranged  apertured  plate  therein  and  an 
apertured  valve-plate  cooperating  with  said 
fixed  plate,  and  external  devices  movable  in-  65 
dependently  of  the  coupling  whereby  said 
valve-plate  may  be  rotated  and  the  extent  of 
said  rotation  indicated,  said  coupling  being 
also  provided  in  the  end  thereof  adjacent  to 
the  instrument  with  a  supplemental  vibra-  70 
to rv  device. 

2.  The   herein-described   means   for   con- 

necting the  horn  of  a  reproducing  instru- 
ment with  said  instrument,  comprising  a  tu- 
bular coupling  having  a  fixed  transversely-  75 

arranged    apertured   plate    therein    and   an 
apertured  valve-plate  cooperating  with  said 
fixed  plate,  and  external  devices  movable  in- 

dependently of  the  coupling  whereby  said 
valve-plate  may  be  rotated  and  the  extent  of  80 
said  rotation  indicated,  said  coupling  being 
also  provided  in  the  end  thereof  adjacent  to 

the  instrument  with  a  supplemental  vibra- 
tory device,  consisting  of  a  transversely-ar- 

ranged perforated  disk  and  a  vibratory  dia-  85 
phragm  adjacent  thereto. 

ARTHUR  H.  RYDER. 
Witnesses : 

M.  M.  LlEBY, 

W.  D.  Ward. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Ashley  S.  Thomp- 

son, a  citizen  of  the  United  States,  residing 
at  Chicago,  in  the  county  of  Cook  and  State 

5  of  Illinois,  have  invented  certain  new  and 
useful  Improvements  in  Modifiers  for  Phono- 

graphs, of  which  the  following  is  a  specifica- tion. 
My  invention  relates  to  and  has  for  its 

io  object  the  reduction  and  the  modification  of 
the  sound  emitted  from  the  horn  of  a  phono- 

graph for  the  purpose  of  softening  the  tone 
and  removing  the  unpleasant  metallic  timbre 
that  is  frequently  present. 

15  In  the  accompanying  drawings,  forming  a 
part  of  this  specification,  Figure  1  is  a  side 
view  of  a  phonograph  or  graphophone  with 
a  portion  of  the  horn  broken  away  to  show 
the  modifier  device  in  place  therein.     Fig.  2 

20  is  a  top  plan  view  of  the  modifier,  and  Fig.  3 
is  a  sectional  view  on  the  line  3  3  of  Fig.  2. 

Like  reference-numerals  indicate  like  parts 
in  all  of  the  figures. 

10  is  a  diagrammatic  indication  of  a  phono- 
25  graph  or  graphophone  with  a  record  11  in 

place  thereon  and  the  stylus  12  shown  in 
contact  with  the  upper  face  of  the  record. 

13  is  the   horn  through  which  the  sound 
from  the  diaphragm  is  emitted.     The  modi- 

30  fier  device  is  shown  in  place  in  the  throat  of 
the  horn  in  Fig.  1.  The  main  body  of  said 
device  is  a  piriform  metallic  shell  14,  having 
its  lesser  end  open  and  its  greater  end  pro- 

vided with  a  restricted  two-lipped  orifice  15. 
35  Said  piriform  shell  is  provided  with  a  pair  of 

rubber  washers  or  mufflers  16,  16  for  retain- 
ing the  device  in  place  in  the  throat  of  the 

horn  and  preventing  sound  vibrations  from 
passing  around  the  aforesaid  shell  exteriorly. 

40  A  resonant  metallic  reflector  17  is  secured 
within  the  greater  end  of  the  piriform  shell 
14.  Tins  reflector  has  a  diameter  slightly 
less  than  the  greatest  inner  diameter  of  the 
shell  and  about  the  same  curvature  as  the 

45  portion  of  the  shell  adjacent  to  it  and  is  so 
supported  by  the  lugs  18  18  that  it  is 
nowhere  in  contact  with  the  inner  surface 
of  said  shell,  thus  making  a  narrow  passage 
entirely  around  said  reflector  between  it  and 

50  the  inner  face  of  the  shell  and  leading  to  the 
orifice  15,  which  is  opposite  the  convex  top 
of  said  reflector. 

A  handle  19  is  provided  to  facilitate  plac- 
ing the  device  in  the  throat  of  the  horn  and 

55  removing  it  therefrom. 
The  sound-waves  given  out  from  the  dia- 

phragm of  the  phonograph  and  transmitted 
through  the  basal  portion  of  the  throat  of 
the  horn  enter  the  open  lesser  end  of  the 
piriform  shell  and  impinge  against  the  inner  60 
surface  of  the  reflector.  Some  portion  of 
these  vibrations  may  pass  through  said  re- 

flector directly  into  the  open  space  between 
its  outer  surface  and  the  inner  face  of  the 
shell,  and  thus  be  transmitted  to  and  through  65 
the  orifice  15;  but  a  great  part  is  entirely 
absorbed  and  the  remainder  reflected  against 
the  inner  face  of  the  middle  portion  of  the 
shell  and  thence  further  transmitted,  by 
repeated  reflections,  through  the  narrow  70 
space  around  the  reflector,  between  it  and 
the  inner  face  of  the  shell,  to  and  through 
the  orifice  15.  The  net  result  of  this  absorp- 

tion and  repeated  reflection  of  the  sound 
vibrations  is  found  to  be  a  substantial  reduc-  7  5 
tion  of  the  volume  of  the  sound  and  the  re- 

moval of  all  or  nearly  all  of  the  metallic 
timbre  that  is  a  commonly  unpleasant  fea- 

ture of  the  rendering  of  any  record  upon  a 
phonograph.  80 

The  form  given  the  shell  and  reflector  may 
be  varied  to  some  extent;  but  its  general 
character  must  be  such  that  few  of  the  sound- 

waves coming  from  the  basal  portion  of  the 
throat  of  the  horn  shall  be  permitted  to  pass  85 
without  impinging  upon  said  reflector  and 
being  either  reflected  from  or  absorbed  in  or 
transmitted  through  it,  depending  upon  the 
character  of  the  vibrations  and  the  angles  of 
incidence  of  the  waves,  and  the  rubber  90 
mufflers  provided  on  the  exterior  of  the  piri- 

form shell  prevent  any  sound  vibrations 
from  passing  around  it,  with  the  result  that 
all  not  absorbed  by  said  mufflers  must  pass 
through  the  shell  and  be  subjected  to  the  95 
interference  of  its  inner  walls  and  contained 
reflector.  It  is  found  that  the  orifice  in  the 
outer  or  greater  end  of  the  shell  should  be 

relatively  small  and  "that  the  softest  and  least metallic  or  whistling  effect  is  secured  by  too 
having  such  orifice  somewhat  elongated  and 
outwardly  lipped. 
My  invention  is  shown  in  the  drawings  as 

embodied  in  a  particular  and  preferable 
form;  but  it  may  be  otherwise  embodied  105 
within  the  scope  of  the  claims  hereinafter 
made  and  as  distinguished  from  prior  de- 

vices for  like  purpose. 

I  claim — 1.  A  modifier  for  phonographs,  adapted  to  no 
fit  in  the  throat  of  the  horn,  and  consisting 
in  the  combination  of,  a  piriform  shell  having 
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its  lesser  end  open  and  its  greater  end  pro 
vided  with  a  restricted  orifice,  a  resonant 
reflector  secured  within  said  greater  end  of 
the  shell,  and  a  muffler  whereby  sound-vi- 

5  orations  are  prevented  from  passing  around 
said  shell  exteriorly,  substantially  as  speci- fied. 

2.  A  modifier  for  phonographs,  adapted  to 
fit  in  the  throat  of  the  horn,  and  consisting 
in  the  combination  of,  a  piriform  metallic 
shell  having  its  lesser  end  open  and  its  greater 
end  provided  with  a  restricted  orifice,  a 
resonant  reflector  secured  within  said  greater 
end  of  the  shell,  and  a  mufHer  whereby  sound- 
vibrations  are  prevented  from  passing  around 
said  shell  exteriorly,  substantially  as  speci- 
fied. 

3.  A  modifier  for  phonographs,  adapted  to 
fit  in  the  throat  of  the  horn,  and  consisting 
in  the  combination  of,  a  piriform  shell  hav- 

ing its  lesser  end  open  and  its  greater  end  pro- 
vided with  a  restricted  lipped  orifice,  a  res- 
onant reflector  secured  witliin  said  greater 

end  of  the  shell,  and  a  muffler  whereby 
sound- vibrations  are  prevented  from  passing 
around  said  shell  exteriorly,  substantially  as 
specified. 

4.  A  modifier  for  phonographs,  adapted  to 
fit  in  the  throat  of  the  horn,  and  consisting 
in  the  combination  of,  a  piriform  shell  hav- 

ing its  lesser  end  open  and  its  greater  end 
provided  with  a  restricted  orifice,  a  resonant 
reflector  secured  within  said  greater  end  of 
the  shell  and  convexly  presented  to  said  ori- 

35  fice,  and  a  muffler  whereby  sound- vibrations 
are  prevented  from  passing  around  said 
shell  exteriorly,  substantially  as  specified. 

5.  A  modifier  for  phonographs,  adapted  to 
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lit  in  the  throat  of  the  horn,  and  consisting 
in  the  combination  of,  a  piriform  shell  hav- 

ing its  lesser  end  open  and  its  greater  end 
provided  with  a  restricted  orifice,  a  resonant 
reflector  secured  within  said  greater  end  of 
the  shell  and  nearly  equaling  the  greatest 
inner  diameter  thereof,  and  a  muffler  where-  45 
by  sound -vibrations  are  prevented  from 
passing  around  said  shell  exteriorly,  substan- 

tially as  specified. 
6.  A  modifier  for  phonographs,  adapted  to 

fit  in  the  throat  of  the  horn,  and  consisting  50 
in  the  combination  of,  a  piriform  shell  hav- 

ing its  lesser  end  open  and  its  greater  end 
provided  with  a  restricted  orifice,  a  resonant 
reflector  secured  within  said  greater  end  of 
the  shell,  and  mufflers  whereby  sound-vibra- 

tions are  prevented  from  passing  around  said 
shell  exteriorly,  substantially  as  specified. 

7.  A  modifier  for  phonographs,  adapted  to 
fit  within  the  throat  of  the  horn,  and  consist- 

ing in  the  combination  of,  a  piriform  metallic 
shell  having  its  lesser  end  open  and  its 
greater  end  provided  with  a  restricted  lipped 
orifice,  a  resonant  reflector  secured  within 
said  greater  end  of  the  shell  and  nearly 
equaling  the  greatest  inner  diameter  thereof  65 
and  convexby  presented  to  said  orifice,  and 
mufflers  whereby  sound-vibrations  are  pre- 

vented from  passing  around  said  shell  ex- 
teriorly, substantially  as  specified. 

In  testimony  whereof  I  have  hereunto  set  70 
my  hand  in  the  presence  of  two  subscribing 
witnesses. 

ASHLEY  S.  THOMPSON. 
Witnesses : 

Henry  Love  Clarke, 
I.  F.  Stevens. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Byron  B.  Goldsmith, 

a  citizen  of  the  United  States,  and  a  resident 
of  New  York,  in  the  county  and  State  of  New 

5  York,  have  invented  certain  new  and  use- 
ful Improvements  in  Sound-Record  Tablets, 

of  which  the  following  is  a  specification. 
My  invention  has  reference  to  improve- 

ments in  sound-record  tablets,  known  in  the 

io  art  as  "phonograph,"  "graphophone,"  and 
"gramophone"  tablets,  the  object  of  the  in- 

vention being  the  production  of  such  tablets 
of  a  new  composition  of  matter  which  pos- 

sesses characteristics  that  particularly  adapt 
1 5  the  same  for  the  making  of  sound  -  record 

tablets. 
Heretofore  commercial  sound-record  tab- 

lets have  been  made  primarily  of  beeswax,  af- 
terward  of  mineral  waxes,   metallic  soaps, 

20  hard  rubber,  celluloid,  and  shellac,  and  with 
all  or  with  most  of  these  substances  have 
been  mixed,  and  particularly  with  shellac, 
other  substances  in  a  finely-divided  state. 
In  these  tablets  the  record  -  grooves  were 

25  according  to  the  nature  of  the  material  em- 
ployed, either  cut  by  a  suitable  recording- 

style  or  were  produced  by  transfer  pressure 
from  a  suitably-prepared  matrix.  The  cut- 

ting  of   a   record-groove   in   record-tablets 
30  that  are  used  for  reproduction  only  has  be- 

come largely  obsolete,  and  it  is  now  almost 
the  universal  practice  to  produce  these  rec- 

ord-grooves by  transfer  pressure  from  a 
matrix.     For  this  purpose  the  record  mate- 

35  rial  must  be  moldable  when  the  transfer  is 
made  and  must  then  become  hard  and  non- 
plastic.  The  materials  now  used  are  gener- 

ally of  a  character  that  they  become  plastic 
when  heated  and  hard  at  ordinary  tempera- 

4°  tures — that  is  to  say,  they  are  thermoplastic. 
Shellac,  with  admixtures  of  a  variety  of  com- 

pounding materials,  is  the  material  which  is 
most  largely  used,  particularly  in  sound-rec- 

ord tablets  of  the  gramophone  type ;  but  the 
45  price  of  shellac  has  more  than  doubled  in  re- 

cent years,  and  the  cost  of  the  tablets  has  in- 
creased in  proportion. 

My  new  composition  for  the  manufacture 
of  sound-record  tablets  consists  of  casein, 

5  c  either  alone  or  with  suitable  admixtures,  and 
a  number  of  different  methods  can  be  used 
for  working  the  casein  into  a  mass  into 
which  the  sound-record  groove  can  be  pro- 

duced by  transfer  pressure  from  a  suitable 
55  matrix.  The  most  primitive  method  con- 

sists in  taking  the  casein,  slightly  moistened, 

and  subjecting  it  to  heat  and  pressure  under 
the  matrix.  Another  method  is  to  treat 
casein  with  solutions  of  borax  or  alkalies  and 
working  up  the  mass  in  such  shape  that  the  60 
record-groove  can  be  pressed  into  it  by  a 
matrix;  but  I  have  discovered  a  particular 
method  of  working  casein  into  a  sound-rec- 

ord tablet,  which  renders  the  manufacture 
much  easier  and  the  product  much  better,  65 
as  will  presently  appear. 

I  have  found  that  by  mixing  certain  in- 
gredients with  casein  I  can  produce  a  com- 

position which  when  heated  softens  to  any 
desired  degree,  so  that  when  a  tablet  is  70 
formed  of  that  new  composition  it  will  re- 

ceive a  sound-record  groove  by  transfer  pres- 
sure from  a  matrix  with  the  greatest  ease.  I 

have  called  these  new  casein  mixtures 

"thermoplastic  casein,"  and  I  have  given  75 
the  name  "converting  agents"  to  the  sub- 

stances which  give  the  casein  the  valuable 
property  of  thermoplasticity.  Some  of  the 
agents  which  I  have  found  to  convert  casein 
into  a  thermoplastic  state  are  alpha-naphthol,  80 
beta-naphthol,  benzoic  acid,  carbolic  acid, 
hydrochinon,  kresol,  pyrocatechin,  resorcin, 
salicylic  acid,  and  urea. 

There  are  other  substances  which  act  as 
converting  agents  on  casein,  and  I  am  not  85 
limited  to  the  agents  which  I  have  enumer- 

ated, although  these  yield  good  results.  The 
thermoplastic  casein  can  be  used  for  the  for- 

mation of  sound-record  tablets  in  its  pure 
state,  and  it  can  be  mixed  with  other  mate-  90 
rials,  such  as  are  used  as  admixtures  to  shellac, 
in  the  production  of  gramophone-record  tab- 

lets. It  can  be  given  any  desired  color,  and 
it  can  be  mixed  with  shellac. 

The  tablets  may  be  made  flat,  disk  shape,  95 
cylindrical,  or  of  any  other  desired  form,  and 
they  can  be  made  all  throughout  their  whole 
mass  of  thermoplastic  casein,  or  this  mate- 

rial may  be  applied  in  a  thin  layer,  either  in  a 
fluid  or  plastic  state,  upon  a  base  of  any  kind.   100 

Casein  in  any  of  -the  forms  in  which  I  em- 
ploy the  same  is  much  cheaper  than  shellac 

or  shellac  compounds  or  any  other  sound- 
record  material  known  to  me. 

The  degree  of  hardness  attained  by  the  105 
product  in  the  cold  state  varies  with  the  kind 
of  converting  agent  employed,  and  ordinarily 
the  new  composition  will  be  softer  in  the  cold 
state  and  more  plastic  when  heated  when1  a 
quantity  of  converting  agent  is  employed,  no 
Liquid  converting  agents  will  also  ordinarily 
give  a  softer  product  than  solid  ones,  and 
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when  a  liquid  converting  agent  is  used  in 
sufficienl  quantity  the  new  compound  can 
be  made  with  any  degree  of  pliability  and 
flexibility  in  the  cold.  This  same  result  can 

5  he  obtained  by  the  use  of  a  solid  converting 
agent  with  the  addition  of  a  liquid  which  is 
not  antagonistic  to  the  mixture,  such  as 

glycerin. 1   am  thus  enabled  to  vary  the    hardness 
io  and  thermoplasticity  of  the  new  sound-rec- 

ord material  throughout  a  very  wide  range  by 
using  different  converting  agents  or  by  em- 

ploying several  converting  agents  together 
and  in  various   proportions   and  by  using 

15  different  amounts  of  crude  casein  or  casein 
compound.  In  this  manner  I  have  made 
converted  casein  that  became  plastic  by  a 
moderate  heat  and  others  that  require  the 
heat  of  steam  at  eighty  pounds  pressure  to 

20  become  plastic. 
A  characteristic  of  some  of  the  converting 

agents  upon  which  the  continued  thermo- 
plastic property  of  the  new  composition  de- 

pends is  their  tendency  to  remain  in  the  com- 
25  pound  and  not  to  volatilize  to  any  marked 

degree.  Altogether  the  converting  agents 
behave  with  respect  to  and  act  upon  the 
casein  in  a  similar  manner  as  camphor  upon 
nitrocellulose  in  the  formation  of  celluloid. 

30  Nitrocellulose  itself  is  not  plastic,  but  be- 
comes so  when  mixed  with  camphor. 

In  the  practical  manufacture  of  my  new 
sound-record  material  the  casein  may  be 
united  with  the  converting  agent  on  and  be- 

35  tween  suitably -heated  rolls,  the  same  as 
nitrocellulose  and  camphor  are  united  in  the 
manufacture  of  celluloid.  Any  method, 
however,  will  answer  by  which  the  casein  is 
brought  into  intimate  contact  with  the  con- 

40  verting  agent,  whether  or  not  heat  and  pres- 
sure be  employed. 

Instead  of  using  the  converting  agents  in 
their  natural  state  I  can  with  advantage 
first  dissolve  them  in  alcohol  or  water  or 

45  other  suitable  liquid.  A  liquid  which  readily 
evaporates  is  advisable. 

No  definite  proportions  of  the  ingredients 
can  be  or  need  be  stated,  since  a  wide  range 
of    proportions    is    permissible,    depending 

50  upon  the  degree  of  hardness  and  thermo- 
plasticity aimed  at.  One  of  the  numerous 

practical  proportions  which  I  have  used  and 
the  manner  of  procedure  employed  is  the 
following:  I  have  used  three  pounds  of  dry 

55  casein,  one-half  pound  of  beta-naphthol,  and 
one  pint  of  alcohol.  The  naphthol  was  first 
dissolved  in  the  alcohol,  and  the  solution  was 
sprinkled  upon  the  casein  so  as  to  thoroughly 
moisten    the    same.     The    mass    was    then 

60  kneaded  between  moderately-heated  rolls 
until  it  became  uniform  tliroughout.  In 
this  condition  the  mass  wras  then  rolled  out 
into  sheets  or  formed  into  tubes,  and  these 
sheets  or  tubes  remained  flexible  at  ordinary 

65  temperatures  until  the  alcohol  had  evapo- 

75 
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rated,  when  they  became   hard   at  ordinary 
temperatures,  but  quite  plastic  when  heated. 

It  will  be  readily  understood  that  large 

quantities  of  compounding  materials  or  ad- 
mixtures can  be  kneaded  in  with  the  casein  on  70 

t  he  rolls, the  same  as  is  done  in  the  manufac- 
ture of  rubber  and  celluloid.  More  particu- 
larly is  it  practicable  to  knead  into  the  mass 

scraps  of  waste  celluloid,  finely-divided  horn, 
rubber,  resins,  gums,  and  coloring -matter, 
and  in  this  manner  a  great  variety  of  con- 

verted-casein  compounds  can  be  produced 
each  having  a  peculiarity  of  its  own.  Glyc- 

erin may  also  be  mixed  into  the  mass  for  ren- 
dering the  product  more  flexible.  The 

sheets  as  they  come  from  the  mixing-rolls  or 
calenders  may  with  advantage  be  pressed 
between  heated  plates  to  complete  the  con- 
version. 

Instead  of  using  casein  alone  or  casein  85 
with  such  admixtures  as  above  broadly  indi- 

cated for  the  production  of  converted  casein 
or  converted-casein  compounds  I  may  use  any 
of  the  derivatives  of  casein  known  in  the  arts, 
such  as  the  compounds  of  casein,  with  acids,  90 
bases,  and  salts,  and  I  wish  it  to  be  under- 

stood that  by  the  term  "casein"  I  mean  to include  the  derivatives  of  casein,  since  I  have 
found  the  latter  to  act  similarly  to  the  pure 
casein. 

The  thermoplastic  casein  made  as  herein- 
before described  can  be  used  immediately  as 

the  material  for  a  sound-record  tablet;  but 
when  greater  hardness  of  the  tablet  is  re- 

quired it  is  necessary  to  embody  in  the  mass 
of  the  thermoplastic  casein  such  substances 
as  baryta,  infusorial  earth,  powdered  glass, 
or  sUicates  in  any  other  finely-divided  form, 
or  metallic  oxids,  especially  the  native  oxid 
of  iron,  or  corundum,  or  carborundum.  In 
short,  all  the  admixtures  which  are  ordi- 

narily used  with  shellac  in  the  production  of 

gramophone  -  record  tablets  may  be  incor- 
porated in  the  thermoplastic  casein  by 

kneading  them,  or  any  of  them,  into  the  mass 
either  during  the  process  of  conversion  or 
after  the  conversion. 

In  the  accompanying  drawing  I  have,  by 

way  of  example,  illustrated  a  sound-record 
tablet  in  the  form  of  a  disk,  which  may  be  115 
made  of  my  improved  record  material;  but 
the  tablet  may  have  any  other  suitable  form 
and  need  not  be  made  solidly  of  the  new  ma- 

terial, as  hereinbefore  described.  The  sound- 
record  groove  may  be  pressed  into  the  mass  1 20 
by  a  matrix  just  as  it  comes  from  the  mixing- 
rolls,  so  that  the  tablet  is  formed  by  the  same 
pressure  which  impresses  the  sound-groove, 
or  the  tablet  may  be  first  roughly  formed  and 
allowed  to  harden,  and  the  sound-record  125 
may  then  be  impressed  at  any  time  there- 

after by  first  heating  the  blank  tablet  to  ren- der it  soft  and  moldable. 

Altogether  my  new  sound-record  material 
may  be  manipulated  and  applied  like  every  130 

100 
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other  thermoplastic  material — such,  for  in- 
stance, as  shellac  and  its  compounds. 

By  the  term  "sound-record  tablet"  here- 
inbefore employed  I  designate  not  only  the 

5  tablet  with  the  sound-groove  impressed 
therein,  but  also  the  tablet  when  it  is  still  a 
blank  but  otherwise  ready  to  receive  a 
sound-record.  Therefore  a  simple  disk  or  a 
simple  cylinder  with  no    sound-groove  im- 

to  pressed  thereon  is  understood  to  be  a  sound- 
record  tablet  if  the  size  and  shape  of  the  disk 
or  cylinder  or  differently -shaped  structure 
is  such  as  adapts  the  same  to  receive  a  sound- 
groove. 

15  Having  now  fully  described  my  invention, 
I  claim  and  desire  to  secure  by  Letters  Pat- 

ent— 
1.  A  sound-record  tablet  having  a  record- 

surface  of  casein. 

20  2.  A  sound-record  tablet  having  a  record- 
surface  of  casein  composition. 

3.  A  sound-record  tablet  having  a  record- 
surface  of  thermoplastic  casein,  substan- 

tially as  described. 
25  4.  A  sound-record  tablet  having  a  record- 

surface  of  a  mixture  of  thermoplastic  casein 
and  compounding  materials,  substantially  as 
described. 

5.  A  sound-record  tablet  having  a  record- 
30  surface  composed  of  casein  and  beta-naph- 

thol  or  its  equivalents,  substantially  as  de- scribed. 

6.  A  sound-record  tablet  having  a  record- 
surface  composed  of  casein,  beta-naphthol  or 
its  equivalents,  and  compounding  materials,  35 
substantially  as  described. 

7.  A  sound-record  tablet  of  casein. 
8.  A  sound-record  tablet  of  casein  compo- sition. 

9.  A  sound-record  tablet  formed  of  ther-  40 
moplastic  casein. 

10.  A  sound-record  tablet  formed  of  a 

mixture  of  thermoplastic  casein  and  com- 
pounding materials,  substantially  as  de- 

scribed. 45 
11.  A  sound-record  tablet  composed  of 

casein  and  beta-naphthol  or  its  equivalents, 
substantially  as  described. 

12.  A   sound-record   tablet   composed   of 
casein,  beta-naphthol  or  its  equivalents  and  50 
compounding  materials,  substantially  as  de- scribed. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

BYRON  B.  GOLDSMITH. 

Witnesses : 
G.  A.  Goldsmith, 
H.  Goldsmith. 
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To  all  wnom  it  may  concern: 
Be  it  known  that  we,  Max  Steiner  and 

Mick  Bbenneb,  citizens  of  the  United 
States,  residing  at  Newark,  in  the  county  of 

5  Essex  and  State  of  New  Jersey,  have  invent- 
ed certain  new  and  useful  Improvements  in 

Amplifying-Horns ;  and  we  do  hereby  de- 
clare the  following  to  be  a  full,  clear,  and  ex- 

act description  of  the  invention,  such  as  will 
io  enable  others  skilled  in  the  art  to  which  it 

appertains  to  make  and  use  the  same,  refei- 
ence  being  had  to  the  accompanying  draw- 

ings, and  to  numerals  of  reference  marked 
thereon,  which  form  a  part  of  this  specifica- 

15  tion. 
This  invention  relates  to  a  horn,  and  more 

particularly  to  that  class  of  horns  that  are 

known  as  "amplifying-horns,"  these  being 
mainty   used   on   talking-machines   and   as 

20  megaphones. 
The  invention  is  designed  to  provide  a 

horn  of  this  class  that  can  be  taken  apart, 
the  larger  end  of  the  horn  and  the  major  por- 

tion of  its  length  being  made  of  separable 
25  sections  that  will  fit  one  on  the  other,  so  as  to 

make  a  compact  package  for  transportation 
or  storage. 

The  invention  is  further  designed  to  pro- 
vide means  foi  holding  these  separable  sec- 

3°  tions  when  they  are  assembled  to  form  the 
horn;  and  a  still  further  object  is -to  provide  a 
means  on  the  smaller  end  of  the  horn  for 
holding  all  parts  together,  so  that  the  small 
and  large  ends  are  rigidly  and  securely  con- 

35  nected. 
Our  invention  is  illustrated  in  the  accom- 

panying drawings,  in  which — 
Figure  1  is  a  half-elevation  and  half-section 

of  the  horn  assembled.     Fig.  2  is  a  perspec- 
4°  tive  view  of  the  elements  making  up  the 

small  ends  of  the  horn  and  two  of  the  separa- 
ble sections  that  constitute  the  large  or  the 

flaring  end.  Fig.  3  is  a  section  of  two  of  the 
sections  of  the  horn,  this  view  being  taken  on 

45  line  3  in  Fig.  1. 
As  illustrated,  our  horn  is  made  up,  on 

the  larger  end,  of  the  sections  10  that  are  of  a 
configuration  that  permits  of  a  series  of  these 
sections  to  be  put  together  to  make  a  horn  of 

5°  the  desired  shape.  Each  of  these  sections 
on  one  edge  has  a  channel-shaped  rib  11  and 
on  the  other  edge  a  turned-over  portion  12. 
The  rib  1 1  is  soldered  to  one  edge  of  a  section 
10;  but  it  may  be  otherwise  secured,  or  it 

55  might  be  bent  up  from  the  same  piece.  The 
rib  12  may  be  made  of  any  suitable  shape,  so 

long  as  it  will  fit  into  the  rib  10,  and  has  the 
straight  rear  piece  13,  that  permits  of  its  be- 

ing locked  in  the  channel  11  by  one  edge  of 
the  U-shaped  clasp  14,  these  clasps  being  dis-  6o 
posed  at  suitable  intervals  on  fche  ribs  10  and 
pivoted  by  a  suitable  pin  or  rivet  15.  This 
holding  means,  however,  might  be  changed, 
as  long  as  the  structure  was  devised  to  hold 
the  ribs  on  the  adjacent  edges  of  the  sections  65 
10  together.  These  sections  when  thus  as- 

sembled are  prevented  from  collapsing  or 
from  being  separated,  and  in  the  small  end 
of  these  joined  sections  is  forced  a  conical 
sleeve  16,  that  has  a peripheial  rib  17,  and  the  70 
larger  flaring  end  18  of  which  fits  up  tight  in- 

side the  flat  inner  edges  or  tongues  10a  of  the 
sections  10.  Aiound  this  joint  and  having 
one  edge  in  engagement  with  the  rib  17  and 
the  other  edge  in  contact  with  the  inner  ends  7  5 
of  the  ribs  11  and  12  is  the  band  19,  that  is 
slipped  around  the  horn,  and  the  ends  20  are 

drawn  together  by  'a  set-screw  or  similar 
regulating  device  21 . 

It  will  be  seen  from  this  description  that  80 
the  small  end  of  the  horn  is  easily  packed 

away — that  is,  the  elements  16  and  19 — and 
the  larger  part  of  the  horn  is  made  up  of  sep- 

arable sections  10  that  are  duplicates  of  one 
another,  and  these  sections  can  be  folded  or  85 
laid  in  a  pile,  and  they  take  up  very  little 
room. 

The  particular  kinds  of  fastening  means 
for  the  ribs  and  also  for  the  band  19  can  have 
alternative   constructions   to   perform  their  90 
functions. 

Having  thus  described  our  invention,  what 

we  claim  is — 1.  A  horn  comprising  a  tapered  sleeve  at 
its  small  end,  its  large  end  made  up  of  assem-  95 
bled  sections  detachably  secured  together, 
each  section  having  a  flat  tongue  on  its  inner 
end,  and  a  detachable  band  for  covering  the 
tongues  and  clamping  them  around  and 
against  the  tapered  sleeve. 

2.  A  horn  comprising  a  tapered  sleeve,  at 
its  small  end,  a  large  end  made  up  of  detach- 

able sections,  each  section  having  one  edge 
provided  with  clamps  secured  thereto  and  its 
opposed  edge  adapted  to  be  clamped,  where-  105 
by  the  adjacent  sections  are  secured  together, 
and  means  for  clamping  the  assembled  sec- 

tions on  the  tapered  sleeve. 
3.  A  horn  comprising  a  tapered  sleeve  at 

its  inner  end,  a  large  end  composed  of  sep-  no 
arable  sections,  each  section  having  a  hollow 
rib  on  one  edge,  and  a  rib  on  its  other  edge  to 

100 
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enter  the  hollow  rib  on  the  adjacent  section, 
means  on  the  ribs  for  fastening  the  sections 
together,  and  means  for  securing  the  assem- 

bled sections  on  the  large  end  of  the  tapered 
5  sleeve. 

4.  In  a  horn  comprising  a  tapered  sleeve  at 
its  smaller  end,  the  larger  end  of  the  horn  be- 
ing  made  up  of  separable  sections,  each  sec- 

tion having  a  hollow  rib  on  one  edge,  and  hav- 
io  ing  on  its  other  edge  a  rib  to  enter  the  hollow- 

rib  on  the  adjacent  section,  clips  to  go  over 
the  ribs  to  fasten  them  together,  the  inner 
ends  of  the  assembled  sections  Jilting  on  the 
large  end  of  the  tapered  sleeve,  and  means 

15  encircling  the  ends  of  the  sections  to  fasten 
the  parts  together. 

5.  A  horn  comprising  a  series  of  separable 
sections,  means  for  detachably  securing  the 
sections  together,  a  tapered  sleeve  on  the 

20  small  end  of  the  horn  arranged  to  be  em- 
braced by  the  inner  ends  of  the  assembled 

sections,  a  peripheral  rib  on  the  tapered 
sleeve,  ribs  on  the  adjacent  edges  of  the  as- 

sembled sections,  a  peripheral  band  between 
the  rib  of  the  sleeve  and  the  ends  of  the  ribs  25 
on  the  sections,  and  means  for  drawing  the 
ends  of  the  bands  together. 

6.  In  a  horn  made  up  of  detachable  sec- 
tions, each  section  comprising  a  bod}^  por- 

tion, a  hollow  rib  on  one  edge,  a  rib  on  the  op-  30 

posed  edge  of  the  section  to  fit  the  first-men- 
tioned rib,  and  pivoted  clips  on  the  hollow 

ribs  and  arranged,  when  in  place,  to  cover  the 
open  side  of  the  hollow  rib. 

In  testimony  that  we  claim  the  foregoing  35 
we  have  hereunto  set  our  hands  this  23d  day 
of  May,  1906. 

MAX  STEINER. 
MICK  BRENNER. 

Witnesses : 
E.  A.  Pell, 

Wm.  H.  Camfield. 

■ 
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UNITED  STATES  PATENT  OFFICE. 
LOUIS  P.  VALIQUET,  OF  NEWARK,  NEW  JERSEY. 

SOUND-BOX, 

No.  840,974. Specification  of  Letters  Patent. 

Application  filed  April  13,  1906.    Serial  No.  311,598. 

Patented  Jan.  8,  1907. 

To  all  whom,  it  may  concern: 
Be  it  known  that  I,  Louis  P.  Valiquet,  a 

citizen  of  the  United  States  of  America,  and 
a  resident  of  Newark,  county  of  Essex,  and 
State  of  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Souncl- 
Boxes,  of  which  the  following  is  a  specifica- 
tion. 

fc~  My  invention  [relates  to  talking-machines 
generally,  and  more  specifically  consists  of  a 
cheap  and  easily  adjustable  form  of  sound- 

box for  use  therein. 
The  purpose  of  my  invention  is  to  produce 

a  souna-box  out  of  the  smallest  possible  num- 
ber of  pieces  of  material  by  stamping  and 

bending  same  into  shape  and  at  the  same 
time  produce  a  construction  in  which  the 
stylus-arm  may  be  easily  and  permanently 
adjusted  so  as  to  leave  the  diaphragm  free  to 
vibrate  under  the  best  possible  conditions. 

The  best  form  of  apparatus  embodying 
my  invention  at  present  known  to  me  is 
shown  in  the  accompanying  sheet  of  draw- 

ings, in  which — 
Figure  1  is  a  front  view  of  a  sound-box 

comprising  my  invention  with  part  of  the 
diaphragm  broken  away.  Fig.  2  is  a  cross- 
section  on  line  2  2  of  Fig.  1 .  Fig.  3  is  a  side 
elevation  of  a  sound-box  looking  along  the 
axis  of  the  stylus-holding  arm.  Fig.  4  is  a 
detail  sectional  view  of  the  stylus-holding 
arm,  needle-holder,  and  lug  of  the  diaphragm- 
holder,  to  which  it  is  attached.  Fig.  5  is  a 
cross-section  of  the  stylus-arm  taken  on  line 
5  5  of  Fig.  4.  Fig.  6  is  a  detail  sectional  view 
showing  the  diaphragm  and  dampening-ring 
assembled  in  the  diaphragm-holder.  Fig.  7 
is  a  detail  sectional  view  of  the  diaphragm- 
holder  and  stylus-holding-arm  lug  in  position 
thereon,  said  section  being  taken  on  broken 
line  7  7  of  Fig.  3.  Fig.  8  is  a  view  of  the 
blank  out  of  which  the  diaphragm-holder  is 
stamped,  and  Fig.  9  is  a  view  of  the  blank  out 
of  which  the  stylus-holding  arm  and  its  at- 
taching-lugs  are  stamped. 

Throughout  the  drawings  like  reference- 
figures  indicate  like  parts. 

The  blank  1  (shown  in  Fig.  8)  is  stamped 
or  drawn  so  as  to  form  the  sound-conveying 
tube  2,  the  circumferential  rim  3,  and  the  sty- 

lus-holding lug  4,  projecting  from  said  rim. 
(See  Fig.  7.)  This  stylus-holding  lug  has  a 
portion  5,  in  which  screw-holes  6,  7,  and  8 
are  punched  and  stamped,  which  is  bent  out- 

wardly and  downwardly,  as  shown  in  Figs.  3 
and  7  and  in  which  is  mounted  the  adjusting- 
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screw  9,  which  bears  upon  the  main  portion 
or  rim  3  of  the  diaphragm-holder. 

The  stylus-holding  arm  is  formed  of  the 
blank  10,  which  has  the  laterally-extending 
perforated  lugs  11  and  12  and  the  perfora- 

tion 13,  all  formed  on  the  part  14,  which  is 
bent  downwardly  along  the  dotted  line 
shown  in  Fig.  9,  so  as  to  bring  such  lugs  at 
right  angles  to  the  main  body  of  the  stylus- 
holding  arm  and  the  axes  of  the  perforations 
11,  12,  and  13  in  line  with  the  main  portion 
of  said  arm.  Into  the  perforation  13  is 
forced  a  needle-holder  15,  which  is  a  cast  6r 
otherwise  formed  body  of  metal  having  a 
perforation  16  for  receipt  of  the  needle  or 
stylus  17,  and  a  threaded  opening  18,  in 
which  the  clamping-screw  19  may  be  in- 

serted. The  needle-holder  thus  formed,  as 
shown  in  Fig.  4,  is  mounted  on  the  lug  5  by 
means  of  clamping-screws  20,  passing  through 
the  perforated  lugs  11  and  12  and  into  the 
threaded  openings  7  and  8  in  said  lug.  (See 
Figs.  3  and  7.) 

21  represents  any  suitable  diaphragm,  and 
22  a  rubber  tube  or  other  gasket  placed  un- 

der the  same  in  the  usual  way  to  serve  as  a 
dampening-ring. 

Such  being  the  construction  of  my  inven- 
tion, the  mode  of  operation  is  as  follows :  The  85 

parts  being  assembled,  as  shown  in  Figs.  1,  2, 
3,  and  4,  the  stylus-holding  arm  may  have 
its  inner  end  attached  to  the  diaphragm  21 
by  any  convenient  body  of  cement  in  the 
usual  way ,  being  properly  adjusted  thereto  by 
manipulaitng  the  adjusting-screw  9,  which 
bends  the  portion  5  of  the  supporting-lug  4 
in  or  out  and  varies  the  normal  position  of 
the  stylus-holder  accordingly. 

The  advantages  of  my  invention  com- 
prise the  cheapness  of  construction  which  re- 
sults from  stamping  or  forming  the  entire  ap- 

paratus out  of  only  three  parts  of  metal,  the 
non-liability  of  same  falling  apart  or  out  of 
adjustment  by  reason  of  the  few  fastenings 
required,  the  ease  of  adjustment  and  the  high 
quality  of  sound  reproduction  which  results 
from  faithful  transmission  of  all  vibrations 
through  the  practically  integral  structure 
which  connects  the  stylus  with  the  dia- 

phragm and  from  the  absence  of  any  rattling 
or  other  disturbing  noises  which  tend  to  be 
produced  by  joints,  especially  when  the  parts 
so  connected  together  come  loose  at  such 

joints. It  is  evident  of  course  that  various  changes 
could  be  made  in  the  shape  and  configuration 
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of  t  lie  parts  disclosed  in  the  drawings  without 
depart  mg  from  1  tie  spirit  and  scope  of  my  in- 

vention so  long  as  the  principle  of  construc- 
tion therein  described  is  preserved. 

Having  therefore  described  my  invention, 

1  claim — 
1.  In  a  reproducer  for  talking-machines,  a 

diaphragm-holder,  sound-conveying  tube  and 
stylus-holding  lug  all  stamped  up  out  of  one 
piece  of  metal,  said  lug  being  bent  outward 
and  downward  through  an  angle  of  about  one 
hundred  and  eighty  degrees  to  form  a  tension- 
adjusting  member. 

2.  In  a  reproducer  for  talking-machines,  a 
diaphragm-holder,  sound-conveying  tube  and 
stylus-holding  lug  all  stamped  up  out  of  one 
piece  of  metal,  said  lug  being  bent  outward 
and  downward  to  form  a  tension-adjusting 
member  and  combined  with  an  adjusting- 

20  screw  mounted  in  one  portion  of  said  lug  and 
bearing  on  the  other  portion. 

3.  In  a  reproducer  for  talking-machines,  a 
stylus-holding  arm  having  perforated  lugs 
bent  at  right  angles  to  the  arm  for  attach- 

ment to  the  diaphragm-holder,  the  arm  and 
lugs  being  all  stamped  out  of  one  piece  of 
metal. 

4.  In  a  reproducer  for  talking-machines,  a 
stylus-holding  arm  having  perforated  lugs 
bent  at  right  angles  to  the  arm  for  attach- 

ment to  the  diapliragm-holder,  and  a  central 
perforation  for  the  stylus,  the  arm  and  lugs 
being  all  stamped  out  of  one  piece  of  metal. 

5.  In  a  reproducer  for  talking-machines,  a 
stylus-holding  arm  having  perforated  lugs 
bent  at  right  angles  to  the  arm  for  attach- 

ment to  the  diaphragm-holder,  and  a  central 
perforation  for  the  stylus,  combined  with  a 
needle-holder  inserted  in  said  central  perfo- 
ration. 

6.  In  a  reproducer  for  talking-machines,  a 
diaphragm-holder  having  an  outwardly  and 
downwardly  bent  lug,  a  stylus-holding  arm 
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fastened  thereto  and  means  for  adjusting  the 
position  of  said  downwardly-bent  portion  of  45 the  lug. 

7.  In  a  reproducer  for  talking-machines,  a 
diaphragm-holder  having  an  outwardly  and 
downwardly  bent  lug,  a  stylus-holding  arm 
fastened  thereto  and  means  for  adjusting  the  50 
position  of  said  downwardly-bent  portion  of 
the  lug,  said  means  comprising  a  set-screw 
mounted  in  the  downwardly-bent  portion  of 
the  lug  and  bearing  on  the  diaphragm-holder 

8.  In  a  reproducer  for  talking-machines,  a  55 
diaphragm-holder  having  an  outwardly  and 
downwardly  bent  lug,  a  stylus-holding  arm 
fastened  thereto  by  means  of  perforated  lugs 
on  said  stylus-carrying  arm  bent  at  right 
angles  thereto,  all  in  combination.  60 

9.  In  a  reproducer  for  talking-machines,  a 
diaphragm-holder  having  an  outwardly  and 
downwardly  bent  lug,  a  stylus-holding-arm 
fastened  thereto  by  means  of  perforated  lugs 
on  said  stylus-carrying  arm  bent  at  right  65 
angles  thereto,  all  in  combination  with  a 
needle-holder  inserted  in  a  central  perfora- 

tion in  the  bent  portion  of  the  stylus-carrying arm. 

10.  In  a  reproducer  for  talking-machines,  a  70 
diaphragm-holder  having  an  outwardly  and 
downwardly  bent  lug,  a  stylus-holding  arm 
fastened  thereto  by  means  of  perforated  lugs 
on  said  stylus-carrying  arm  bent  at  right 
angles  thereto,  all  in  combination  with  a  75 
needle-holder  inserted  in  a  central  perfora- 

tion in  the  bent  portion  of  the  stylus-carry- 
ing arm  and  means  for  adjusting  the  position 

of  the  downwardly-bent  portion  of  the  dia- 
phragm-holder. 80 

Signed  at  New  York,  N.  Y.,  this  31st  day 
of  March,  1906. 

LOUIS  P.  VALIQUET. 
Witnesses : 

Frank  O'Connor, 
M.  G.  Crawford. 
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CYRUS  C.  SHIGLEY,  OF  HART,  MICHIGAN,  ASSIGNOR  TO  THE  MULTI 

PHONOGRAPH  COMPANY  INCORPORATED,  OF  GRAND  RAPIDS, 
MICHIGAN. 

MANDREL   FOR   PHONOGRAPHIC   RECORDS. 

No.  841,727. Specification  of  Letters  Paten*-  Patented  Jan.   22,  1907. 

Application  filed  February  17, 1905.    Serial  No,  246,147. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Cyrus  C.  Shigley,  a 

citizen  of  the  United  States,  residing  at  the 
village  of  Hart,  in  the  county  of  Oceana  and 
State  of  Michigan,  have  invented  certain 
new  and  useful  Improvements  in  Mandrels 

for  Phonographic  Records,  of  which  the  fol- 
lowing is  a  specification. 

This  invention  relates  to  improvements  in 
mandrels  for  phonographic  records. 
My  improved  mandrel  for  phonographic 

records  is  particularly  adapted  for  use  in 

phonographs  such  as  illustrated  and  de- 
scribed in  United  States  Letters  Patent  No. 

773,164,  issued  to  me  on  October  25,  1904, 

although  it  is  desirable  for  use  in  other  rela- 
tions. 

The  objects  of  my  invention  are,  first,  to 

provide  an  improved  mandrel  for  phono- 
graphic records  by  which  the  mandrel  is  prop- 

erly centered;  second,  to  provide  an  im- 
proved mandrel  for  phonographic  rec  ords  by 

which  the  mandrel  may  be  readily  adjusted 
longitudinally  to  bring  the  same  into  proper 
relation  to  the  phonographic  mechanism; 
third,  to  provide  an  improved  mandrel  for 
phonographic  records  by  which  the  record  is 
yieldingly  supported  to  allow  the  expansion 
or  contraction  thereof  under  varying  tem- 
peratures. 

Further  objects  and  objects  relating  to 
structural  details  will  definitely  appear  from 
the  detailed  description  to  follow. 

I  accomplish  the  objects  of  my  invention 
by  the  devices  and  means  described  in  the 
following  specification. 

The  invention  is  clearly  defined ,  and  point- 
ed out  in  the  claims. 

A  structure  embodying  the  features  of  my 

invention  is  clearly  illustrated  in  the  accom- 
panying drawings,  forming  a  part  of  this 

specification,  in  which — 
Figure  1  is  a  central  longitudinal  view  of 

my  improved  mandrel  for  phonographic  rec- 
ords with  the  record  in  position  thereon,  the 

mandrel-shaft  B,  spring  B',  and  friction- 
wheel  b  being  shown  in  full  lines.  Fig.  2  is 
an  enlarged  cross-sectional  view  taken  on  a 
line  corresponding  to  line  2  2  of  Figs.  1  and  3. 
Fig.  3  is  an  enlarged  detail  view  showing  the 
manner  of  securing  the  head  C  upon  the 
shaft. 
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In  the  drawings  similar  letters  of  reference 
refer  to  similar  parts  throughout  the  several 
views. 

Referring  to  the  drawings,  the  mandrel- 
shaft  B  is  provided  with  a  suitable  bearing- 
pivot  at  each  end.  The  shaft  is  provided 
with  a  disk-dke  friction-wheel  b.  On  the 

shaft  B  are  inwardly-facing  conical  heads  C.  6c 
These  heads  are  mounted  upon  sleeves  C, 

adapted  to  leceive  the  mandrel-shaft  B. 
The  inner  head  is  held  yieldingly  outward  by 

the  coiled  spring  B',  arranged  between  it  and 
the  friction-wheel  b,  as  clearly  appears  from 
the  drawings.  The  outer  head  C  is  adjust- 

ably secured  to  the  shaft  by  friction.  This 
is  preferably  accomplished  by  indenting  the 

cariying-sleeve  of  the  head,  as  at  c. 
When  it  is  desired  to  place  a  record,  as  A, 

upon  the  mandrel,  the  outer  head  is  removed 
and  the  record  placed  in  position.  The  outer 
head  is  then  adjusted  upon  the  mandrel  to 
the  proper  point  to  bring  the  record  into 
proper  relation  longitudinally  to  the  phono- 

graphic mechanism.  The  inner  head  is 
forced  into  engagement  with  the  inner  end  of 

the  record-roll  by  the  spring  B'.  Owing  to 
the  conical  form  of  the  heads,  the  record -roll 
is  automatically  centered  in  relation  to  the  80 
mandrel-shaft,  the  record-rolls  being  held  by 
the  conical  or  tapered  heads  wedging  into  the 

same.  The  inner  head  readily  yields  to  com- 
pensate for  the  expansion  or  contraction  of 

the  record-roll  during  changes  of  tempera-  85 
ture,  so  that  the  record-roll  is  not  loosened 
by  expansion  and  does  not  become  con- 

tracted so  as  to  cause  injury  thereto  or  to 
prevent  its  ready  removal,  as  is  sometimes 
the  case  where  solid  mandrels  are  used. 

I  have  shown  and  described  a  mandrel- 
shaft  with  a  friction -wheel  thereon  such  as 

is  particularl}T  adapted  for  use  in  my  im- 
proved phonograph  illustrated  in  nry  patent 

heretofore  referred  to.  It  is  evident,  how- 
ever, that  this  may  be  varied  to  meet  par- 
ticular requirements.  I  have  illustrated  and 

described  my  improved  mandrel  for  phono- 
graphic records  in  detail  in  the  form  pre- 

ferred by  me,  although  I  am  aware  that  it  is  100 
capable  of  considerable  variation  in  struc- 

tural details  without  departing  from  my  in- 
vention. 

Having  thus  described  my  invention,  what 
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1  claim  as  new.  and  desire  to  secure  by  Let- 
ters Patent,  is — 

1.  The  combination  of  a  shaft  having  a 

friction-wheel  thereon:  a  pair  of  inwardly- 
Facing  conical  heads;  carrying-sleeves  for 
said  heads  adapted  to  receive  said  shaft;  a 
coiled  spring  arranged  on  said  sjiaft  between 
said  friction-Wheel  and  the  inner  head,  adapt- 

ed to  hold  the  inner  head  yieldingly  outward  ; 
and  an  indentation  on  the  carrying-sleeve  of 
the  outer  head  adapted  to  hold  said  sleeve  in 
frictional  engagement  with  the  said  shaft, 
for  the  purpose  specified. 

2.  The  combination  of  a  shaft;  a  pair  of 

inwardly -facing  conical  heads;  carrying- 
sleeves  for  said  heads  adapted  to  receive  said 
shaft;  a  spring  adapted  to  hold  one  of  the 
heads  yieldingly  toward  the  other;  and  an 
indentation   in    the   carrying-sleeve    of   the 

20  other  head  adapted  to  hold  said  sleeve  in 
frictional  engagement  with  the  said  shaft, 
for  the  purpose  specified. 

3.  The  combination  of  a  shaft  having  a 

friction-wheel  thereon;  a  pair  of  inwardly- 
25  facing  corneal  heads;  carrying-sleeves  for 

said  heads  adapted  to  receive  said  shaft ;  and 

a  coiled  spring  arranged  on  said  shaft  be- 
tween said  friction-wheel  and  the  inner  head, 

adapted  to  hold  the  inner  head  yieldingly 
30  outward,  for  the  purpose  specified. 

15 

4.  In  a  mandrel  for  phonographic  record >. 
the  combination  of  a  shaft ;  a  pair  of  inwardlv- 
faeing  conical  heads  sleeved  upon  said  shaft  : 
means  for  holding  one  of  said  heads  yield- 

ingly in  position;  and  means  for  holding  the  3; 
other  of  said  heads  in  frictional  engagement 
with  said  shaft,  for  the  purpose  specified. 

5.  The  combination  of  a  shaft;  a  pair  of 
inwardly -facing    conical    heads;     carrying- 
sleeves  for  said  heads  adapted  to  receive  said  40 
shaft;  a  spring  adapted  to  hold  one  of  the 
heads  yieldingly  toward  the  other,  the  sleeve 
of  the  other  of  the  heads  having  a  frictional 

engagement  with  the  said  shaft,  for  the  pur- 
pose specified.  45 

6.  In  a  mandrel  for  phonographic  record-. 
the  combination  of  a  shaft ;  a  pair  of  inwardly- 
facing  conical  heads  of  uniform  taper  slid- 
ably  mounted  on  said  shaft;  means  for  re- 

taining one  of  said  heads  in  its  adjusted  po-  50 
sition  on  said  shaft :  and  a  spring  for  holding 
the  other  head  yieldingly  in  position,  for  the 

purpose  specified. 
In  witness  whereof  I  have  hereunto  set  my 

hand'  and  seal  in  presence  of  two  witnesses. 
CYRUS  C.  SHIGLEY.     [l.  s] 

Witnesses : 
Esther  E.  Orth, 
Gerrit  Vanderbeek. 
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UNITED  STATES  PATENT  OFFICE. 
WILLIS  J.    LITTS,   OF  JAYNESVILLE,   WISCONSIN. 

DELIVERING-HORN   FOR   TALKING-MACHINES. 

iSlo.  841,795. Specification  of  Letters  Patent. 

Application  filed  August  22, 1905.    Serial  No,  275,268. 

Patented  Jan.  22,  1907. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Willis  J.  Litts,  a  citi- 
zen of  the  United  States,  residing  at  Jaynes- 

ville,  in  the  county  of  Rock  and  State  of  Wis- 
consin, have  invented  a  new  and  useful  De- 

li vering-Horn  for  Talking-Machines ;  and  I  do 
hereby  declare  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  invention, 
such  as  will  enable  others  skilled  in  the  art  to 

which  it  appertains  to  make  and  use  the 
same. 

This  invention  relates  to  talking-machines, 
and  more  particularly  to  a  collapsible  deliv- 
ering-horn  composed  of  a  series  of  sections 

r  5  and  having  novel  means  for  holding  each  sec- 
tion of  the  series  in  locked  relation  when  the 

same  is  collapsed  and  packed  within  a  metal- 
lic tube  for  shipment. 
The  invention  also  comprises  novel  means, 

20  so  that  when  said  delivering-horn  is  extend- 
ed and  also  attached  to  a  talking-machine 

the  same  may  be  held  locked  in  said  extended 
position. 

This  invention  is  a  very  efficient  device  and 
may  be  manufactured  with  but  little  ex- 

pense and  sold  very  reasonably  to  the  trade. 
The  invention  comprises  other  and  further 

objects,  which  will  be  hereinafter  more  fully 
described  and  then  specifically  defined  in  the 
appended  claims. 
My  invention  is  illustrated  in  the  accompa- 

nying drawings,  which,  with  the  figures  of 
reference  marked  thereon,  form  a  part  of  my 
application,  and  in  which — 

Figure  1  is  a  side  elevation  of  the  improved 
horn.  Fig.  2  is  a  side  view  of  the  horn,  show- 

ing the  same  collapsed  and  packed  in  a  case, 
the  latter  being  shown  in  section.  Fig.  3  is  a 
sectional  view  on  line  3  3  of  Fig.  2.  Fig.  4  is 

40  a  detail  view  of  two  sections  of  the  horn, 
showing  the  same  ready  to  be  assembled. 

Referring  more  specifically  to  the  accom- 
panying drawings  by  reference-numerals,  1, 

2,  3,  4,  5,  and  6  designate,  respectively,  each 
45  section  which  comprise  the  delivery-horn, 

each  section  being  provided  with  a  suitable 
longitudinal  dovetailed  depression  7,  which 
will  act  as  a  tongue  or  groove  for  each  adja- 

cent section  when  the  same  is  extended  or 

50  collapsed.  To  enable  the  sections  to  be 
locked  when  the  horn  is  collapsed,  the  said 
depressions  are  each  provided  at  the  end 
thereof  with  a  cammed  offset  8,  serving  as  a 
stop,  and  having  a  depression  9,  which  is 

55  adapted  to  engage  a  like  depression  of  the  ad- 

jacent section.  This  construction  is  for  the 

purpose  of  allowing  the  delivery-horn  to  be 
firmly  locked  when  desired. 

In  Fig.  4  of  the  drawings  has  been  shown 
two  sections  of  the  horn  adapted  and  ready  60 
to   be   assembled.     It  is   obvious   that   the 

large  end  of  the  smaller  section  4  is  larger 
than  the  small  end  of  the  larger  section  5,  and 
it  is  equally  obvious  that  the  offset  8  upon 
the  dovetailed  depression  of  the  smaller  sec-  65 
tion  would  prevent  the  latter  from  being  con- 

nected with  the  larger  section  by  inserting  it 
at  the  large  end  of  the  latter;  but  it  has  been 
found  that  the  smaller  section  may  be  readily 
compressed    and    the   larger   section   corre-  7c 
spondingly  expanded  sufficiently  to  permit 
them  to  be  assembled  by  inserting  the  large 
end  of  the  smaller  section  into  the  small  end 

of    the  larger    section,   said   sections  being 
usually  and  preferably  constructed  of  sheet  75 
metal  sufficiently  resilient  for  the  purpose. 
When  all  the  sections  of  the  horn  have  been 

thus  assembled,  the  dovetailed  members  con- 
stitute guides  or  slides  that  enable  the  horn 

to  be  readily  collapsed,  as  shown  in  Figs.  2  80 
and  3,  and  which  being  in  constant  engage- 

ment prevent  the  several  sections  from  rat- 
tling or  shaking,  extension  of  the  horn  being 

prevented  by  the  interlocking  depressions  9 
until  sufficient  force  is  exerted  manually  to  85 
disengage  said  depressions. 

From  the  foregoing  it  will  be  observed  that 

a  very  efficient  and  inexpensive  device  is  pro- 
vided whereby  a  delivery-horn  may  be  col- 
lapsed and  packed  within  a  metallic  tube  for  90 

the  purpose  of  shipping  the  same  to  any  des- 
tination. 

Of  course  it  is  distinctly  imderstood  that 
various  changes  can  be  made  in  the  details  of 
construction  and  combinations  of  parts  other  95 

than  those  illustrated  in  the  accompanying- 
drawings  without  in  any  way  departing  from 
the  spirit  and  scope  of  the  invention. 

What  I  claim  is — 
1.  A  collapsible  horn  for  talking-machines  10c 

composed  of  a  plurality  of  sections  having  in- 
terengaging  dovetailed  depressions  whereby 
said  sections  are  held  in  close  engagement 
when  the  horn  is  collapsed. 

2.  A  collapsible  horn  for  talking-machines  105 
composed  of  a  plurality  of  sections  having  in- 
terengaging  dovetailed  depressions  forming 
tongue-and -groove  connections  for  adjacent 
sections;  said  depressions  being  provided 
with  terminal  offsets  forming  stops.     , no 
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3.  A  collapsible  horn  for  talking-machines 
composed  of  a  plurality  of  sections  having  in- 
terengaging  dovetailed  depressions  forming 
tongue- ana-groove  connections  for  adjacent 
section^;  said  depressions  being  provided 
with  terminal  offsets  forming  stops,  said  off- 
sets  being  provided  with  depressions  or  in- 

dentations adapted  to  interlock  and  to  secure 

the  sections  of  the  horn  against  extending 
when  collapsed. 

In  testimony  whereof  I  have  hereto  affixed 
my  signature  in  the  presence  of  t  wo  witnesses. 

WILLIS  .1.  LITTS. 
Witnesses 

Cora  R.  Litts, 
Fannie  M.  Litts. 
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UNITED  STATES  PATENT  OFFICE. 
EDWARD  F.  SHUE,  OF  WASHINGTON,  DISTRICT  OF  COLUMBIA. 

SOUND   RECORDING  AND   REPRODUCING   MECHANISM. 

No.  842,028. Specification  of  Letters  Patent.  Patented  Jan.  22,  1907. 

Application  filed  September  18, 1905.    Serial  No.  278,968. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edward  F.  Shue,  a 

citizen  of  the  United  States,  residing  at 

Washington,  District  of  Columbia,  have  in- 
5  vented  new  and  useful  Improvements  in 

Sound  Recording  and  Reproducing  Mechan- 
isms, of  which  the  following  is  a  specifica- 

tion. 

This    invention    relates    to    talking  -  ma- 
io  chines,  more  particularly  to  that  type  in 

which  a  flat  disk  is  employed  for  receiving  a 
record  in  the  form  of  a  laterally  wavy  spiral 
groove  of  uniform  depth  cut  into  the  disk  by 
a  stylus  operated  by  a  vibrating  diaphragm. 

15  The  object  of  the  invention  is  to  improve 
the  reproduction  of  recorded  sound  by  pro- 

viding suitable  means  of  simple  and  positive 
construction  attached  to  the  diaphragm  of  a 
talking-machine  which  will  cause  the  record- 

20  ing  or  transcribing  stylus  to  travel  in  a  direc- 
tion at  a  right  angle  to  the  vibratory  move- 

ment of  the  diaphragm  and  with  a  shorter 

amplitude  of  vibration.  With  this  con- 
struction is   combined   a   straight   uninter- 

25  rupted  passage  for  the  sound-waves  from  the 
diaphragm  for  a  sufficient  distance  to  pre- 

vent them  from  being  broken  or  muffled  be- 
fore they  are  bent  out  of  their  course. 

The  invention  further  consists  in  the  con- 
30  struction,  combination,  and  arrangement  of 

parts,  such  as  will  be  fully  described  herein- 
after and  pointed  out  in  the  claims. 

In  the  accompanying  drawings,  Figure  1  is 
a  view  in  side  elevation  of  a  portion  of  a 

35  talking-machine  with  my  invention  applied 
thereto.  Fig.  2  is  a  plan  view  of  the  same. 
Fig.  3  is  a  front  view  of  the  sound-box  and  re- 

cording and  reproducing  mechanism  on  en- 
larged scale.     Fig.  4  is  a  side  view  of  the 

40  same,  partly  in  section.  Fig.  5  is  a  plan 
view  of  a  detail  of  the  invention.  Fig.  6  is  a 
sectional  view  on  the  line  a  a  of  Fig.  4. 

The  numeral  1  indicates  the  usual  box  or 

case,  in  which  is  placed  the  operating  mech- 
45  anism  for  rotating  the  record-disk  2.     The 

recording  and  reproducing  mechanism  is  in- 
dicated at  3,  attached  to  the  horn  4  or  other 

sound-receiver  by  means  of  a  ball-joint  5. 
The  recording  and  reproducing  mechan- 

50  ism  3  comprises  a  sound-box  6  of  the  usual 
cylindrical  form,  carrying  a  vibratory  dia- 

phragm 7,  and  a  tube  8,  projecting  centrally 
from  the  rear  of  the  sound-box  in  a  straight 
line  and  opening  thereinto  behind  the  dia- 

55  phragm. 
On  one  side  of  the  sound-box  6  and  sub- 

stantially in  the  plane  of  the  diaphragm  7  is 
journaled  a  vertical  pivot  or  shaft  14,  prefer- 

ably contained  within  a  casing  15.     The  ends 
of  said  pivot  are  pointed  and  rest  in  sockets  60 
formed  in  the  ends  of  adjusting-screws  16, 
passing  through  the  top  and  bottom  of  the 

casing  15.     In  place  of  the  casing  lugs  ma}" 
project  from  the  side  of  the  sound-box  to  re- 

ceive the   screws.     Secured  to   the  vertical  65 

pivot  14  is  a  stylus-lever  25,  one  arm  17  ex- 
tending  horizontally   in   front   of   the   dia- 

phragm 7  and  attached  thereto  at  its  center 
and  so  shaped  that  it  will  pass  around  the 
edge  of  the  sound-box  without  touching  it.  70 
A  second  or  stylus  arm  18  projects  down- 

wardly and  forwardly  at  an  angle  to  said 
pivot  in  the  direction  of  rotation  of  the  rec- 

ord-disk and  forms  a  right  angle  with  the 
arm  17  when  seen  in  plan.     The  stylus-arm  75 
18  carries  a  stylus  19,  adjustable  within  said 
arm  18  and  secured  thereto  by  a  thumb- 

screw 20.     The  stylus-arm  18  and  stylus  19 
are  in  the  same  vertical  plane  as  the  pivot  14, 
but  at  an  angle  thereto,  as  clearly  illustrated  80 
in  Figs.  1  and  4.     As  thus  arranged  the  sty- 

lus 19  as  it  follows  the  wavy  groove  in  the 
record-disk  oscillates  the  vertical  pivot  14  in 
a  horizontal  direction,  which  in  turn  vibrates 
the  horizontal  arm  17  and  the  diaphragm  7,  85 
to  which  said  arm  is  attached. 

It  is  to  be  observed  that  the  point  of  at- 
tachment of  the  arm  17  to  the  diaphragm  is 

at  a  greater  distance  from  the  axis  of  the 
pivot  14  than  is  the  point  of  the  stylus  19.   90 
This  is  important  from  the  fact  that  when 
the  machine  is  making  a  record  the  ampli- 

tude of  vibration  of  the  stylus-point  is  less 
than  that  of  the  diaphragm,  from  which  it 
follows  that  when  the  record  is  reproduced  95 
the  stylus  has  a  shorter  distance  to  travel 
than  would  be  the  case  if  the  arms  17  and  18 

extended  an  equal  distance  from  their  axis. 
By  this  construction  a  better  and  purer  tone 

is  produced  and  the  "life"  of  the  record-disk  100 is  increased. 

To  restrain  the  amplitude  of  vibration  of 
the  stylus  19  and  return  the  diaphragm  7  to 
normal  position,  a  flat  spring  22,  secured  to 
the  casing  15  near  its  lower  end,  extends  up-  105 
wardly.and  bears  against  a  bar  or  plate  21, 
attached  to  the  pivot  or  shaft  14.  (See  Figs. 4  and  6.) 

A  sleeve  9,  forming  a  part  of  the  horn  4  or 
other  sound-receiver  and  adapted  to  slide  or  no 
fit  over  or  within  the  tube  8,  has  secured  to  it 
one  of  the  elements  of  the  ball- joint  5,  the 
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other  elemenl  L0a  being  attached  to  the 
small  end  of  the  horn  I.  The  inner  elemenl 

10  on  the  sleeve  !>  consists  of  a  thin  sphere, 
preferably  oJ  metal,  mounted  on  the  end  of 

5  said  sleeve  which  passes  entirely  through 

sphere,  as  indicated  in  Fig.  1.  The  outer 

elemenl  10"  is  of  hemispherical  form,  with 
projecting  lugs  11  slightly  thicker  than  the 
rest  of  the  element  on  each  side  and  a  socket 

io  or  cut-away   portion    IT'   on   the   top.      (See 

J5 

20 

■>3 

40 

1m 2.  0 j     The  elements  10  and  I0a are  so  ar- 
ranged that  when  assembled  they  do  not  con- 

tact except  at  the  pivoted  points  and  can  be 
moved  relatively  to  each  other  in  a  vertical 
direction  only  on  screw-pivots  12,  which 

pass  through  the  lugs  ll  and  into  the  spher- 
ical element  10,  where  they  are  held  by  nuts 

L3.  By  this  means  friction  is  reduced  to  the 
minimum. 

Instead  of  screws  and  nuts  any  ot  her  equiv- 
alent means  may  he  employed  to  pivotally 

join  the  elements  10  10a  on  a  horizontal  axis. 

The  horn  is  pivoted  at  20'  toils  support  21 , 
said  pivot  being  in  the  same  vertical  plane 
as  the  center  of  the  record-disk,  so  that  as 

the  stylus  travels  inwardly  from  the  periph- 
ery of  the  disk  it  will  describe  an  arc  (see 

dotted  line.  Fig.  2)  passing  through  the  axis 
of  the  record-disk.  It  is  to  be  observed  that 
the  stylus  does  not  lie  in  the  axis  of  the 
sound-box,  but  outside  thereof,  which  ar- 

rangement tends  to  draw  the  recording  and 
reproducing  device  toward  the  center  of  the 
record-disk  as  the  latter  rotates. 

From  the  construction  above  described  it 

will  be  noted  that  a  straight  unobstructed 

passage-way  for  the  sound-waves  is  pro- 
duced, free  from  curves  and  other  impedi- 

ments winch  tend  to  break  up  and  muffle  the 
sound  produced  by  tiie  vibrating  diaphragm. 
The  joint  5  as  formed  permits  the  stylus  to 
move  with  great  freedom  in  a  vertical  direc- 

tion, but  holds  it  firmly  against  any  side  play, 
so  that  it  is  compelled  to  accurately  follow  the 

wavy  groove  on  the  record-disk  a\  hen  repro- 
ducing sound  and  when  inscribing  a  record 

to  form  a  groove  exactly  in  harmony  with 
the  vibrating  diaphragm.  The  end  of  the 
horn  at  its  attachment  to  the  element  10a  is 
slightly  larger  than  the  end  of  sleeve  !)  to 
permit  the  sound-waves  to  enter  the  horn 
wit hoid  obstruction. 

The  stylus  1!)  may  be  readily  removed 
from  the  record-disk  by  swinging  the  record- 

ing and  reproducing  mechanism  'A  in  an  up- ward direction  on  the  joint  5,  where  it  is  held 

by  the  socket  1  1',  into  winch  the  sleeve  9  en- ters. 

II.. vini;  thus  described  my  invention,  I 
claim 

1.  In  a  sound  recording  and  reproducing 

mechanism,   a  sound-box,  a  vertically-dis- 

J)Osed  diaphragm  mounted  therein,  a  stylns- 
ever  pivotally  mounted  upon  said  sound-box 
and  having  its  pivotal  axis  in  the  same  plane 

as  that  of  the  diaphragm,  one  arm  of  said  le- 
ver connected  to  said  diaphragm  and  the 

other  or  stylus  arm  of  said  lever  projecting 
downwardly  at  an  acute  angle  to  the  axis  of 
said  pivot  and  having  its  free  end  nearer  to 
said  pivotal  axis  than  the  free  end  of  the 
first-mentioned  arm  of  said  lever. 

2.  In  a  sound  recording  and  reproducing 

mechanism,  a  sound-box,  a  vibratory  dia- 
phragm therein,  a  vertical  pivot  lying  in  the 

plane  of  said  diaphragm,  a  stylus  -  lever 
mounted  on  said  pivot,  one  arm  of  which  le- 

ver is  attached  to  the  diaphragm,  the  other 

and  shorter  arm  carrying  a  stylus,  and  a  cen- 
tering-spring attached  at  one  end  to  said 

sound-box  and  bearing  at  its  other  end 
against  a  flattened  portion  on  the  pivot. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  subscribing  witnesses. 

EDWARD  F.  SHUE 
Witnesses: 

I  fro  11  M.  Sterling, 
C.  C.  BURDIXE. 
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UNITED  STATES  PATENT  OFFICE. 
HENRY  G.  BAUMAN,  OF  PITTSBURG,  PENNSYLVANIA. 

PHONOGRAPH. 

TO 

No.  842,059. Specification  of  Letters  Patent, 

Application  filed  February  26,  1906.    Serial  No.  302,988. 

Patented  Jan.  22,  1907. 

To  all  wJiom  it  may  concern: 
Be  it  known  that  I,  Henry  G.  Bauman,  a 

citizen  of  the  United  States  of  America,  re- 
siding at  Pittsburg,  in  the  county  of  Alle- 

5  gheny  and  State  of  Pennsylvania,  have  in- 
vented certain  new  and  useful  Improvements 

in  Phonographs,  of  which  the  following  is  a 
specification,  reference  being  had  therein  to 
the  accompanying  drawings. 

This  invention  relates  to  certain  new  and 

useful  improvements  in  indicators  for  phono- 
graphs, graphophones,  and  like  reproducing- 

machines. 
The  primary  object  of  this  invention  is  to 

15  provide  a  speed  or  revolution  indicator  for 
phonographs  or  like  machines  that  will  ad- 

mit of  adjusting  the  spindle  of  the  machine 
to  the  same  speed  as  was  used  in  making  the 
records,  thereby  insuring  a  clear  and  harmo- 

20  nious  rendition  of  the  music  or  speech  in  re- 
production. 

To  this  end  my  invention  aims  to  provide 
a  simple,  inexpensive,  and  durable  indicator 
or  register  for  phonographs  that  can  be  read- 

25  ily  applied  to  the  present  type  of  phono- 
graphs by  unskilled  persons,  thus  permitting 

of  the  owners  of  phonographs  obtaining  the 
indicators  and  applying  them  for  the  pur- 

poses above  specified. 
30  It  is  a  well-known  fact  that  records  are 

made  to  one  hundred  and  twenty,  forty,  and 
sixty  revolutions.  This  makes  it  necessary 
to  adjust  the  machine  so  it  will  travel  or 
carry  the  speaker-arm  to  some  given  dis- 

35  tances  in  seconds  and  to  other  distances  in 
minutes.  With  my  improved  indicator  at- 

tached to  the  phonograph  the  operator  can 
quickly  and  accurately  regulate  the  speaker- 
arm  to  make  the  proper  number  of  revolu- 

40  tions,  no  matter  at  what  speed  the  record 
was  recorded. 

While  the  speed  at  which  the  record  is  made 
is  known  to  the  purchaser,  there  is  no  indi- 

cating device  on  the  machine  to  show  at  what 
45  speed  or  number  of  revolutions  the  spindle  is 

making,  and  while  the  machine  may  be  regu- 
lated to  a  faster  or  slower  speed  it  is  neces- 

sary to  use  a  device  to  indicate  and  regulate 
the  revolutions  to  the  same  speed  required  to 

50  reproduce  as  that  which  was  used  in  making 
the  record. 

My  improved  indicator  permits  of  a  clear 
rendition  of  the  piece  of  music  being  repro- 

duced by  the  phonograph-record,  this  being 
55  accomplished  by  observing  the  number  of 

revolutions  or  the  speed  at  which  the  record 

traveled  when  receiving  the  piece  of  music, 
and  when  the  record  is  placed  upon  a  phono- 

graph equipped  with  my  improved  indicator 
the  indicator  will  designate  the  speed  at  6c 
which  the  record  should  travel  in  order  to 
correctly  reproduce  the  piece  of  music  carried 
by  the  record. 

With  the  above  and  other  objects  in  view, 
which  will  more  readily  appear  as  the  nature  6  s 
of  the  invention  is  better  understood,  the 
same  consists  in  the  novel  construction,  com- 

bination, and  arrangement  of  parts  to  be 
hereinafter  more  fully  described  and  claimed, 
and,  referring  to  the  drawings  accompanying  70 
this  application,  like  numerals  of  reference 
designate  corresponding  parts  throughout 
the  several  views,  in  which — 

Figure  1  is  a  front  elevation  of  the  slide- 
rest  of  a  phonograph  equipped  with  my  im-  75 
proved  indicator,  also  illustrating  a  portion 
of  the  speaker-arm.  Fig.  2  is  a  vertical  sec- 

tional view  of  the  same.  Fig.  3  is  a  plan  of 
the  indicator-plate.  Fig.  4  is  an  end  view  of 
the  same.  Fig.  5  is  a  side  elevation  of  a  80 
pointer  used  in  connection  with  the  indica- 

tor. Fig.  6  is  a  similar  view  illustrating  a 
slightly-modified  form  of  construction.  Fig. 
7  is  a  developed  view  of  the  indicator-plate. 
Fie;.  8  is  a  similar  view  of  the  indicator-  85 
pomter.  Fig.  9  is  a  front  elevation  of  a 
slide-rest  of  a  phonograph,  illustrating  the 
same  equipped  with  a  slightly  -  modified 
form  of  indicator.  Fig.  10  is  a  developed 
view  of  the  indicator  illustrated  in  Fig.  9  of  90 
the  drawings.  Fig.  11  is  an  end  view  of  the 
indicator-plate  illustrated  in  Fig.  1  of  the 
drawings,  illustrating  a  slightly-modified 
form  of  fastening  means  used  in  connection 
with  the  same.  Fig.  12  is  a  longitudinal  sec-  95 
tional  view  of  the  slide-rest  and  indicator 
illustrated  in  Fig.  9  of  the  drawings.  Fig. 
13  is  a  rear  elevation  of  the  indicator-plate 
illustrated  in  Figs.  9  and  12  of  the  drawings. 

In   the   accompanying   drawings   I   have  100 
illustrated  the  bed-plate  1  of  a  phonograph  as 
having  an  elevated  slide-rest  2.     In  connec- 

tion wdth  the  bed-plate  and  the  slide-rest  I 
have  also  illustrated  the  usual  arm  and  dia- 

phragm 3  of  a  phonograph,  commonly  known  105 
as  the  "speaker."     The  speaker  is  provided 
with  an  outwardly-extending  arm  4,  the  rear 
face  of  which  is  provided  with  a  roller  5,  that 
travels  upon  the  top  edge  of  the  slide-rest 
when  the  phonograph  is  in  operation.     The   no 
arm  4  is  also  provided  with  an  outwTardly- 
extending  handle  6,  by  which  the  speaker  is 



S3 
842,059 

manipulated  when  out  of  engagement  with 
the  record  of  the  phonograph. 
My  invention  resides  in  providing  the 

slide-rest  with  an  indicator  7,  the  indicator 

5  being  constructed  of  a  metallic  plate  8,  car- 
rying side  prongs  9  9  at  each  end  thereof. 

'Hi.  siT  of  the  plate  8  opposite  the  prongs  9  9 is  notched,  as  at  10.  11,  12.  and  1-1.  This 
side  of  the  plate  is  bent  at   righl  angles  to 

io  form  a  flange  15,  as  clearly  illustrated  in 

Figs.  1,  2,  and  4  of  the  drawings.  Tin- 
prongs  9  0  arc  bent  rearwardly  and  upwardly 
to  embrace  the  lower  edge  of  the  slide-rest, 
the  extreme  end  of  the  prongs  being  curved. 

15  as  at  16  16,  to  engage  against  the  rear  side  of 
the  slide-rest  2.  The  prongs  9  0  are  made 
resilient,  whereby  they  will  firmly  embrace 
the  lower  edge  of  the  i  tide-rest  a. id  retain  the 

indicator-plate  S  in  engagement  therewith. 
20  The  curved  portion  of  the  prongs  9  9  can  he 

dispensed   with   and   set-screws    17    17   em- 
ployed for  retaining  the  indicator-plates  in  en- 

gagement with  the  slide-rest.     (See  Fig.  11.) 
Upon  the  indicator-plate,  adjacent  to  tin 

25  flange  15  thereof,  are  arranged  graduations 
18,  these  graduations  being  spaced  whereby 
one  and  six-tenths  inches  will  represent  one 
hundred  and  sixty  revolutions  per  minute  of 

the  phonograph-record,  one  and  four-tenths 
30  inches  will  represent  one  hundred  and  forty 

revolutions  in  fifty-two  and  one-half  seconds, 
and  one  and  two-tenths  inches  will  represent 
one  hundred  and  twenty  revolutions  in 

forty-five  seconds.     The  graduations  corre- 
35  spondmg  to  the  notches  11,  12,  and  14  are 

marked' "120,"  "140,"  and  "160/;  respec- tively, while  upon  the  plate  are  printed  the 

words ' '  Revolutions  in  45  seconds,  ' '  52  J  sec- 
onds." and  "1  minute,"  suitable  arrows  or 

40  dashes  being  printed  upon  the  plate  to  indi- 

cate that  the  "45  seconds"  designates  one 
hundred  and  twenty  revolutions,  "52£  sec- 

onds'' designates  one  hundred  and  forty 
revolutions,  and  "1  minute"  designates  one 

45  hundred  and  sixty  revolutions. 
In  connection  with  the  speaker-arm  4  I 

vise  a  metallic  pointer  19,  said  pointer  being 
constructed  to  form  a  yoke  having  a  depend- 

ing needle  20,  adapted  to  travel  upon  the 

50  front  edge  of  the  flange  15  of  the  indicator- 
plate.  In  this  instance  the  pointer  19  has  its 
upper  end  curved,  as  at  21,  in  order  that  it 
may  be  clamped  upon  the  speaker-arm;  but 
a  set-screw  22  (see  Fig.  G)  can  be  readily  used 

55  for  clamping  the  pointer  thereon. 
When  a  phonograph  is  in  operation,  the 

speaker-arm  is  adapted  to  carry  the  needle  20 
along  the  indicator-plate,  and  by  observing 
said  plate  it  can  be  determined  whether  the 

60  phonograph  is  properly  operated  to  repro- 
duce a  clear  interpretation  of  the  piece  of 

music  of  the  phonograph-record.  In  placing 
the  pointer  19  upon  the  speaker-arm  I  ar- 

range the  needle  20  thereof  whereby  it  will 

65  engage  the  front  e*dge  of  the  flange  15  of  the 

1  indicator-plate  with  a  slight  pressure,  whereby 
when  the  needle  reaches  the  notches  11,  12, 
and  1  1  it  will  recede  into  one  of  said  notches 
and  create  a  click  or  noise  which  will  attract 

the  operator's  attention  in  order  that  the  70 number  of  revolutions  at  which  the  machine 

is  traveling  may  be  observed. 
In  Fig.  1  of  the  drawings  1  have  illustrated 

a  "telegraph-sounder"  23  as  being  used  in 
connection  with  the  indicator-plate,  w  hereby  75 
the  sounder  may  give  alarm  when  the  needle 
has  reached  either  of  the  notches  11,  12,  or 
1  I.      To  accomplish  this,  a  suit  able  insula!  ion 
2  1  is  inserted  between  t  he  slide-rest  2  and  the 

indicator-plate,  and  a  wire  25  is  connected  to  80 
the  indicator-plate  and  to  the  sounding  instru- 

ment, while  another  wire  26  connects  the  in- 
strument with  a  battery  27  and  the  base- 

plate 1  of  the  machine.  In  lieu  of  the  sound- 
ing instrument  23  an  electric  bell  may  be  85 

used. 
In  Figs.  9,  10,  12,  and  13  I  have  illustrated 

a  portion  of  the  phonograph  as  having  an  in- 

tegral base-plate  1'  and  a  slide-rest  2'.  I 
have  therefore  devised  an  indicator-plate  28  90 
similar  in  construction  to  the  plate  hereto- 

fore described,  with  the  exception  that  the 

lugs  9'  9'  are  formed  at  the  end  of  the  plate, 
whereby  said  lugs  may  be  bent  around  the 
end  of  a  slide-rest  to  retain  the  indicator-  95 
plate  in  position  upon  said  rest/  otherwise 
the  plate  being  identical  in  construction  to 
the  indicator-plate  heretofore  described,  and 
illustrated  in  Fig.  1  of  the  drawings. 

From  the  foregoing  description,  taken  in  too 
connection  with  the  drawings,  it  will  be  ob- 

served that  my  improved  indicator  is  ex- 
tremely simple  in  construction  and  can  be 

readily  applied  to  various  forms  of  phono- 
graphs by  unskilled  labor,  and  by  observing  105 

the  indicator  and  regulating  the  governor  of 
the  phonograph  in  accordance  therewith  a 
correct  rendition  or  interpretation  of  a  record 
of  music  can  be  obtained. 

The  click  or  noise  created  by  the  needle  re-  no 
ceding  into  one  of  the  notches  of  the  indica- 

tor-plate permits  of  theoperatorgivinghis  en- 
tire attention  to  the  watch  or  timepiece  when 

timing  the  speaker-arm,  making  it  unneces- 
sary to  observe  the  indicator-plate  and  watch  1 15 

at  the  same  time  to  see  when  the  needle  ar- 

rives at  the  starting-point  or  one  of  the 
notches  for  the  finish.  The  graduations  of 
the  indicator-plate  are  arranged  in  tenths, 
and  twelve  tenths  of  an  inch  are  adapted  to  120 
indicate  that  the  record  has  traveled  one 

hundred  and  twenty  revolutions  in  forty-five 
seconds,  and  should  the  catalogue  of  the  rec- 

ords state  that  a  record  is  to  travel  one  hun- 
dred and  sixty  revolutions  the  machine  can  be  125 

easily  and  quickly  adjusted  to  permit  of  a 
clear  rendition  or  interpretation  of  the  record. 

The  telegraph-sounder  is  used  for  the  same 
purpose,  so  that  the  click  of  the  needle  may 
be  electrically  or  mechanically  indicated.  130 
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Such  changes  in  the  construction  and  opera-  | 
tion  of  the  indicator  as  are  permissible  by  the 
appended  claims  may  be  resorted  to  without 
departing  from  the  spirit  and  scope  of  the  in- 

5  vention. 
What  I  claim,  and  desire  to  secure  by  Let- 

ters Patent,  is — 
1 .  The  combination  with  the  slide-rest  and 

speaker-arm  of  a  phonograph,  of  a  depending 
needle  detachabby  connected  to  said  speaker- 
arm,  a  graduated  plate  connected  to  said  slide- 
rest  and  in  circuit  with  a  battery  and  sounder, 
substantially  as  described. 

2.  In  an  indicator,  the  combination  with 
15  the  slide-rest  and  speaker-arm  of  a  phono- 

graph, of  a  depending  needle  detachably  con- 
nected to  said  arm,  an  indicator-plate  con- 
nected to  said  slide-rest  and  having  notches 

formed  tberein,   and   graduations   arranged 
20  thereon  adapted  to  indicate  the  movement  of 

said  needle,  substantially  as  described. 
3.  In  an  indicator,  the  combination  with 

3° 

the  speaker-arm  and  slide-rest  of  a  phono- 
graph, of  a  graduated  plate  detachably  con- 
nected to  said  slide-rest  a  depending  needle  25 

detachably  connected  to  said  speaker-arm 
and  adapted  to  engage  said  plate,  and  means 
to  sound  an  alarm  when  said  needle  reaches 

certain  graduations,  substantially  as  de- scribed. 
4.  In  an  indicator,  the  combination  with 

the  slide-rest  and  speaker-arm  of  a  phono- 
graph, of  a  plate  connected  to  said  slide -rest 

and  having  graduations  arranged  thereon, 
means  carried  by  said  speaker-arm  to  desig- 

nate upon  said  plate  the  rapidity  at  which 
said  arm  is  traveling,  substantially  as  de- scribed. 

In  testimony  whereof  I  affix  my  signature 
in  the  presence  of  two  witnesses. 

HENRY  G.  BAUMAN. 
Witnesses.: 

A.  M.  Wilson, 
H.  C.  Evert. 

35 
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COMPOSITION   FOR  SOUND-RECORDS. 

No.  842,070. Specification  of  Letters  Patent.  Patented  Jan.  22,  1907. 

Amplication  filed  October  12,  1905.    Serial  No.  282,498. 

To  all  whom  it  may  concern: 

Be  it  known  that  we,  Emilien  Jean  Bap- 
tiste  Brocherioux,  publisher,  of  23  Quai 
Voltaire,  Paul  Joseph  Tochon,  merchant, 

5  of  3  Rue  des  Deux-Bouies,  Alfred  Fortier, 
printer,  of  35  Rue  Jussieu,  and  Leon  Victor 
Marotte,  printer,  of  35  Rue  Jussieu,  in  the 
city  of  Paris,  Republic  of  France,  have  in- 

vented a  Composition  for  Sound-Records,  of 
which  the  following  is  a  full,  clear,  and  exact 
description. 

The  object  of  this  invention  is  the  produc- 
tion of  a  special  composition  designed  to  be 

applied  to  the  surface  of  paper,  cardboard, 
15  pasteboard,  and  other  substances  to  form  a 

film  or  coating  on  which  sounds  may  be  re- 
corded and  subsequently  reproduced  by 

means  of  a  phonograph. 
The  invention  is  especially  suitable  for  the 

20  production  of  phonogram-cards  and  postal 
phonogram-cards  or  cards  which  bearing  the 
record  may  be  forwarded  by  post  and  read  by 
the  recipient  by  means  of  a  phonograph. 

The  composition  is  composed  of  perma- 
25  nent  white,  (barium  sulfate,)  zinc- white, 

(light  oxid  of  zinc,)  and  a  special  encaustic, 
(made  by  dissolving  stearin  in  water  in  the 
presence  of  salt  of  tartar,)  hide-glue,  and  wa- 

ter in  the  following  proportions :  permanent 
30  white,  0.250  kilograms;  zinc-white,  0.125 

kilogram;  encaustic,  0.250  kilogram;  glue, 

0.187  kilogram;  water,  one-half  liter. 
The  encaustic  is  itself  prepared  according 

to  the  following  formula:  stearin,  two  kilo- 
35  grams;  salt  of  tartar,  0.125  kilogram;  water, 

forty  liters. 
In  preparing  the  composition  we  proceed 

as  follows:  First,  the  permanent  white,  the 
encaustic,  the  zinc-white,  and  the  water  are 

40  mixed,  and  the  ingredients  are  incorporated 
or  blended  together  until  the  whole  becomes 

a  homogeneous  mass.  Second,  the  glue  dis- 
solved in  a  water-bath  is  then  added.  Third, 

the  mixture  is  then  strained.     This  composi- 
45  tion  is  applied  in  layers  spread  by  means  of  a 

brush,  one  coat  being  allowed  to  dry  before  the 

next  is  applied.  The  card  or  surface  thus  coat- 
ed is  rolled  or  surfaced  either  by  being  subject- 

5 
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ed  to  pressure   between  metal  plates — zinc 
plates,  for  example — or  passed  between  cal-  50 
endering-rolls. 

The  constituent  elements  of  the  above- 
mentioned  composition  may  be  replaced  by 

!  their  chemical  equivalents  or  analogues;  but 

j  in  order  to  impart  to  the  composition  the 
!  requisite  qualities  it  is  necessary  that  it  should 
i  contain  all  the  substances  mentioned  or  their 

I  substitutes. 
The  sulfate  of  baryta  may  be  replaced  by 

one  or  several  of  the  following  substances — 
viz.,  either  the  sulfate  or  the  carbonate  of 
lead  or  by  precipitated  calcium  sulfate,  as 
well  as,  but  less  efficaciously,  by  carbonate  of 
baryta,  precipitated  sulfate  of  strontium,  or 

precipitated  carbonate  of  strontium  or  car- 
bonate of  lime.  The  light  oxid  of  zinc  may 

be  replaced  by  the  precipitated  oxid,  sulfid, 
or  carbonate  or  by  kaolin,  talc,  calcined  Eng- 

lish magnesia,  carbonate  of  magnesia,  or  pre- 
cipitated alumina. 

Instead  of  hide-glue  we  may  employ  fish- 
glue,  paste,  dextrine,  or  gelatin;  but  hide-glue 
is  preferable,  as  it  renders  the  coating  softer 
and  more  supple. 

We  claim — 1.  The  herein-described  composition  of 
matter,  consisting  of  permanent  white,  zinc- 
white,  stearin,  salt  of  tartar,  glue  and  water 
admixed  into  a  paste. 

2.  The  composition  herein  described,  con- 
sisting of  permanent  white  and  encaustic 

zinc- white  and  glue. 

The  foregoing  specification  of  our  composi- 
tion for  application  to  paper,  cardboard,  and 

other  substances  to  form  a  coating  for  record- 
ing and  reproducing  sounds  phonographic- 

ally  signed  by  us  this  27th  day  of  September, 
1905. 

EMILIEN  JEAN  BAPTISTE  BROCHERIOUX. 
PAUL  JOSEPH  TOCHON. 
ALFRED  FORTIER. 
LEON  VICTOR  MAROTTE. 

Witnesses : 
Hanson  C.  Coxe, 
Georges  Charles  Coquet. 

75 
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UNITED  STATES  PATENT  OFFICE. 
OVEREND  G.  EOSE,  OF  CAMP  MEEKER,  CALIFORNIA. 

ATTACHMENT  TO   HORNS   FOR  SOUND-REPRODUCING   INSTRUMENTS. 

No.  842,707. Specification  of  Letters  Patent. 

Application  filed  March  22, 1906.    Serial  No.  307,413. 

Patented  Jan.  29,  1907. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Overexd  G.  Rose,  a 

citizen  of  the  United  States,  residing  at 
Camp  Meeker,  in  the  count}7  of  Sonoma  and 

5  State  of  California,  have  invented  certain 
new  and  useful  Improvements  in  Attach- 

ments to  Horns  for  Sound-Reproducing  In- 
struments, of  which  the  following  is  a  specifi- 

cation. 

io  My  invention  relates  to  certain  improve- 
ments in  horns  for  sound-reproducing  instru- 

ments— such  as  phonographs,  graphophones, 
and  disk  talking-machines — and  it  has  for  its 
object  the  projection   and   analysis  of  the 

15  sound  as  it  passes  through  the  horn. 
As  generally  constructed  the  horns  for 

sound-reproducing  instruments  are  open  or 
unobstructed  throughout  their  length  and 
are  attached  to  the  sound-box  of  the  instru- 

20  ment  in  such  a  manner  that  when  the  dia- 
phragm of  the  reproducer  is  vibrated  the 

sound  apparently  comes  from  the  interior  of 
the  horn  and  is  correspondingly  cramped  or 
blurred,  winch  renders  it  difficult  to  under- 

25  stand  the  human  voice  or  to  distinguish  or 
separate  the  tones  of  the  different  instru- 

ments from  each  other. 
I  have  discovered  that  by  providing  the 

horn,  preferably  at  or  near  its  outer  end,  with 
30  a  compound  diaphragm,  which  I  shall  call  a 

"projector  and  sound-analyzer,"  the  sound 
is  repeated,  as  it  were,  from  the  diaphragm  of 
the  sound-box  and  caused  to  apparently 
come  from  the  mouth  or  outer  end  of  the 

35  horn.  In  addition  to  this  the  tones  of  the 
different  instruments  are  analyzed  or  sepa- 

rated, so  that  those  of  each  instrument  are 
caused  to  be  repeated  by  and  to  apparently 
come  from  a  portion  of  the  diaphragm  corre- 

40  sponding,  respectively,  with  the  relative  po- 
sitions that  the  instruments  were  stationed 

from  the  recording  apparatus  when  the  rec- 
ord was  made — that  is,  the  instruments  that 

were  situated  at  the  least  distance  from  the 
45  recorder  will  appear  as  coming  from  the 

outer  or  more  exposed  portions  of  the  dia- 
phragm, while  those  that  were  located  at  a 

greater  distance  will  appear  as  coming  from 
the  portions  of  the  diaphragm  located  within 

50  the  horn  or  at  a  greater  distance  from  its 
mouth  or  outer  end.  By  reproducing  or 
transmitting  the  sound  in  this  manner  the 
vibrations  from  my  diaphragm  are  more 

evenly  distributed,  and  therefore  more  dis- 
5  5  tinctly  heard  in  all  directions  from  the  mouth 

of  the  horn  than  where  the  horn  is  open  or 

unobstructed  throughout  its  length,  and  by 
separating  the  tones  of  the  instruments  from 
each  other  a  much  more  pleasing  effect  is 
produced  than  when  the  tones  of  all  of  the 
instruments  are  commingled  promiscuously 
and  projected  more  directly  in  the  line  of  the 
axis  of  the  horn. 

An  embodiment  of  the  invention  is  shown 

in  the  accompanying  drawings,  in  which — 
Figure  1  is  a  longitudinal  sectional  view  of 

a  horn  for  sound-reproducing  instruments 
provided  with  one  form  of  my  invention. 
Fig.  2  is  a  transverse  sectional  view  of  the  at- 

tachment, taken  on  the  line  2  2  of  Fig.  1. 
Fig.  3  is  a  view  similar  to  Fig.  1,  showing  a 
different  form  of  the  invention.  Fig.  4  is  a 
plan  view  looking  into  the  mouth  of  the  horn. 
Fig.  5  is  a  transverse  sectional  view  of  asound- 
box  for  the  attachment.  Fig.  6  is  a  plan 
view  of  the  same.  Fig.  7  is  a  plan  view  of 
one  of  the  disks,  and  Fig.  8  is  an  edge  view  of 
the  same.     Figs.  9  and  10  are  modifications. 

In  the  form  of  my  invention  shown  in  the 
drawings  it  consists  of  a  plurality  of  disks  1 
and  2,  secured  parallel  to  each  other  at  a 
suitable  distance  apart  b}r  retainers,  as  wires 
or  connectors  3.  The  disks  are  of  different 
diameters  and  all  are  annular  except  the  end 
ones  in  the  form  shown  in  Fig.  1  and  only  the 
front  one  in  the  form  shown  in  Fig.  3,  which 

tliereb}*  closes  the  passage  formed  by  the 
openings  in  the  other  disks.  The  disks  are 
arranged  in  two  series,  which  taper  from  the 
larger  or  central  disk  4  toward  the  ends,  and 
the  disk  4  is  of  such  a  diameter  that  when  it 
is  placed  within  the  mouth  or  open  end  of  a 
horn  5  the  front  or  imperforate  disk  1  will 
stand  at  a  short  distance  from  a  plane  pass- 

ing through  the  outer  edge  of  the  bell  or  rim 
of  the  horn. 

Instead  of  having  the  taper  extend  gradu- 
ally entirely  to  the  end  or  last  disk  of  the 

attachment  I  have  secured  the  best  results 

by  slightly  increasing  the  size  of  the  last  disk 
and,  in  some  instances,  of  one  or  two  disks 
adjacent  thereto,  thereby  forming  a  con- 

traction of  a  greater  or  less  degree,  as  shown 

at  5',  adjacent  to  the  end,  and  with  the 
longer  horns  I  have  also  found  it  desirable 
to  use  a  sound-box  upon  the  inner  end  of  the 
attachment,  as  shown  at  6  in  dotted  lines  in 

Fig.  3. 
The  disks  can  be  made  of  any  suitable  ma- 

terial, as  metal,  fiber,  vulcanite,  leather, 

|  and  may  be  of  any  desired  size  and  thick- 
i  ness,  the  central  one  being  preferably  thicker 
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than    the    others    to    secure    the   necessary 
rength  for  supporting  the  others,  and  they 

can  l>c  Located  at  any  suil able  distance  apari . 
bin  ill  acl  ual  use  1  have  secured  very  marked 

5  and  agreeable  results  by  using  eighl  disks 
upon  each  side  of  the  central  or  supporting 
disk  1,  exclusive  of  the  end  disks  or  the 

sound-box  where  the  latter  is  used  in  place 
of  the  inner  or  whal    1  shall  call  the  "ione- 

io  disk,"  and  by  placing  the  outer  or  whal  I 
shall  call  the  ''focusing-disk''  five-sixteenths 
of  an  inch  from  the  outer  edge  or  rim  of  the 
horn  and  the  fixed  or  central  disk  4  six  and 
three-fourths  of  an  inch  inward  from  the  rim. 

15  The  distance  that  die  disks  should  be  placed 
apart  varies  from  three-fourths  of  an  inch  to 
seven-sixteenths',  according  to  the  Length  of 
the  horn,  ihree-fotii'ihs  being  preferably  in  a 
thirty-inch  horn   and   one-half   an  inch  in 

2c  horns  only  twenty-four  inches  long.  The 
infernal  diamecers  decrease  regularly  by  one 
half  an  inch  from  the  central  disk,  which  is 
six  inches  toward  each  end  except  the  first 
disk  each  side  of  the  central  one,  which  de- 

25  creases  one  inch,  and  the  last  two  disks  at 
the  end,  which  are  of  the  same  size — that  is, 
two  inches  at  the  outer  end  and  two  and  a 
half  inches  at  the  inner  end.  The  external 
diameters    decrease    in    substantially    the 

30  same  ratio,  the  width  of  the  disk  or  ring  at 
any  point  being  three-quarters  of  an  inch, 
thus  making  the  omside  diameter  one  and  a 
half  inches  greater  than  the  inside  diameter. 
In  narrow  horns  the  inner  or  what  I  shall 

35  call  ihe  ''projection  disks"  ma}r  be  made 
smaller  and  arranged  to  decrease  in  size 
more  rapidly  from  the  central  disk,  and  the 
last  or  tone  disk  is  preferably  imperforate, 
the  same  as  the  outer  or  focusing  disk,  as 

40  shown  in  Fig.  1. 
With  horns  thirty  inches  or  over  in  length 

it  has  been  found  desirable  to  use  an  open 
or  annular  disk  for  the  last  disk  upon  the 
inner  end  and  to  use  in  connection  therewith 

45  the  sound-box  6,  which  consists  of  two  an- 
nular disks  7  and  8,  that  arc  spaced  apart  by 

the  rim  9,  and  preferably  connected  with  the 
last  inner  disk  by  arms  10.  The  inner  ends 
of  the  arms  are  bent  into  hooks  11,  so  as  to 

50  be  connected  with  or  detached  from  said  in- 
ner disk  wdien  desired.  The  openings  in  the 

disks  7  and  S  are  of  different  diameters,  with 
the  one  having  the  larger  diameter  arranged 
toward  the  inner  or  smaller  end  of  the  horn. 

55  In  case  the  ordinary  focusing  or  tone  disk 
cannot  be  used,  as  where  the  bell  or  horn  is 
too  narrow  or  contracted  or  from  any  other 
cause,  the  human  voice  or  other  sounds 
made  close  to  the  recorder  can  be  focused  at 

60  the  mouth  of  the  horn  by  suspending  a 
small  imperforate  vibrating  focusing-disk  12 
in  front  of  the  last  of  the  perforated  disks. 
This  disk  is  preferably  of  the  same  diameter 
as  the  aperture   of  ihe  last  annular  disk  and 

65  may  be  suspended  in  any  desired  manner; 

but  I  prefer  to  suspend  it  from  a  ring  13  by 
wires  !  1,  preferably  very  small  or  hair-like. 
The  ring  13  is  preferably  in  ihe  form  of  a  nar- 

row annular  disk  which  is  supported  upon 
the  ends  of  the  wires  3  by  means  of  the  regu-  70 
lar  supporting-holes  15.  In  other  cases  ihe 
sound-box  6  may  be  dispensed  with  and  very 
satisfactory  results  obtained  by  suspending 
a  vibrating  annular  disk  Ki  in  the  aperture 
of  one  or  more  of  the  projecting  disks,  and  75 
especially  in  the  central  disk  4,  preferably  by 
means  of  small  wires  17. 

In  using  the  attachment  as  above  de- 
scribed it  is  inserted  in  the  larger  end  of  the 

horn  as  far  as  it  will  go  until  the  central  disk  80 
engages  with  the  interior  of  the  horn  in  a 
plane  at  right  angles  to  the  axis  of  the  horn. 
which  will  hold  the  other  disks  substantially 
concentric  within  the  horn,  hut  at  a  sufficient 
distance  therefrom  to  permit  of  the  passage  85 
of  the  sound-waves  from  the  reproducer  at 
the  smaller  end.  Where  it  is  desirable  to  use 
the  sound-box  6.  it  is  secured  to  the  inner  end 
of  the  attachment  before  the  latter  is  insert  ed 
into  the  horn.  The  reproducing  instrument  90 
is  then  started,  which  will  cause  sound-waves 
to  be  generated  that  will  traverse  the  horn 

until  they  meet  the  inner  or  projection  disk--. 
and  are  thereby  forced  through  the  aperture 
of  the  central  or  supporting  disks,  and  from  95 
there  the  waves  will  pass  to  the  outer  or  an- 

alyzing disks  which  terminate  with  an  im- 
perforate focusing-disk  nearly  in  a  line  with 

the  rim  of  the  horn.  When  the  sound  is  pro- 
jected and  analyzed  in  this  manner,  the  t  ones  1 00 

of  the  different  instruments  will  come  from 

the  different  analyzing-disks  and  apparently 
in  the  same  relative  distance  from  each  other 
and  from  the  mouth  of  the  horn  that  the  in- 

struments occupied  when  making  the  record. 
For  instance,  the  trombones  and  cornets  are 
generally  placed  at  the  greatest  distance 
from  the  recording  instrument  and  their 
tones  will  be  given  out  by  the  disks  lying 
nearest  the  middle  of  the  attachment.  The 
tubas  and  altos  are  placed  at  about  half  of 
that  distance  from  the  recorder  and  their 
tones  will  come  from  the  disks  substantially 
half-way  between  the  central  disk  and  the 
rim  of  the  horn.  The  piccolos  and  snare-  115 
drums  are  still  closer  to  the  recording  instru- 

ment and  their  tones  will  come  from  the  disks 
almost  at  the  end  of  the  analyzer,  while  the 
singer  or  speaker  having  stood  within  a  few 
inches  from  it  and  the  clarionets  having  been  1 20 
blowm  across  the  mouth  of  the  recording- 
horn  those  tones  will  come  from  the  focusing- 
disk  at  the  forward  end  of  the  attachment. 

The  splitting  up  or  separating  of  the  mass  of 
sound  that  comes  from  the  reproducing-  125 
horn  in  this  manner  into  the  sound  of  the  re- 

spective instruments  and  then  foensing  the 
sonnds  at  the  same  relative  distance  that  the 

J  instruments  were  from  the  record  when  they 
I  were  being  played  makes  the  sounds  more  130 
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natural  and  distinct  than  they  otherwise 
would  be,  for  the  reason  that  my  attachment 
destroys  the  over  tones  and  metallic  reso- 

nance, ancT being  produced  close  to  the  mouth 
of  the  horn  enables  the  audience  to  hear  as 
well  twenty  or  thirty  feet  or  more  behind  the 
horn  as  in  front.  The  human  voice  being 
focused  in  or  thrown  off  from  the  disk  which 
is  located  almost  in  a  plane  with  the  rim  of 
the  horn  will  cause  it  to  sound  all  over  the 
room  or  hall,  and  the  articulation  is  rendered 
clear  and  distinct  and  so  natural  that  indi- 

vidual voices  can  be  readily  recognized. 
Although  I  have  shown  and  described  my 

invention  in  the  form  in  which  I  have  se- 
cured the  most  desirable  results,  I  do  not 

wish  to  be  limited  to  the  exact  number  and 
sizes  of  the  disks  nor  to  the  specific  distances 
that  they  are  apart.     Nor  do  I  wish  to  be 

20  limited  to  annular  disks,  as  other  forms  may 
be  used  and  flat  spiral  coils  may  also  be  sub- 

stituted for  the  disks,  and  flexible  connec- 
tors may  be  substituted  for  the  rigid  wires, 

thereby  permitting  of  the  device  being  col- 
25  lapsed  or  folded  together,  which  result  may 

also  be  secured  in  the  spiral  form  without 
any  connector  at  all. 
What  I  claim  is — 
1.  An  attachment  for  the  horns  of  sound- 

reproducing  instruments,  comprising  a  cage- 
like structure  composed  of  a  series  of  flat 

disks  arranged  in  parallel  planes  and  con- 
nected together,  and  adapted  to  be  held  as  a 

complete  structure  within  the  horn. 
2.  In  a  sound  analyzer  for  phonograph- 

horns,  a  pluralit}'  of  annular  disks  and  an  im- 
perforate disk  arranged  at  a  distance  from 

each  other  and  adapted  to  be  secured  in  the 
horn,  the  annular  disks  decreasing  in  internal 
and  external  diameter  toward  the  forward 
end  and  the  imperforate  disk  being  arranged 
at  the  smaller  end. 

3.  In  a  sound  projector  and  analyzer  for 
phonograph-horns,    a   plurality   of   annular 

45  disks  arranged  at  a  distance  from  each  other 
and  adapted  to  be  secured  in  the  horn,  the 
apertures  in  said  disks  decreasing  in  diame- 

ter from  the  middle  toward  each  end. 

3° 
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4.  In  a  sound  projector  and  analyzer  for 
phonograph-horns,  a  plurality  of  annular  50 
disks  arranged  at  a  distance  from  each  other 
and  adapted  to  be  secured  in  the  horn,  said 
disks  decreasing  in  external  and  internal  di- 

ameters from  the  middle  toward  each  end. 
5.  In  a  sound  projector  and  analyzer  for  55 

phonograph-horns,  a  plurality  of  annular 
disks  arranged  at  a  distance  from  each  other 
and  adapted  to  be  secured  in  the  horn,  an  im- 

perforate disk  at  the  forward  end  and  a  sound- 
box at  the  inner  end.  6c 

6.  In  a  sound  projector  and  analyzer  for 
phonograph-horns,  a  plurality  of  annular 
disks  of  variant  diameters,  and  wires  for 
holding  them  at  a  distance  from  each  other 
with  their  centers  in  the  axis  of  the  horn.         65 

7.  In  a  sound  projector  and  analyzer  for 
phonograph-horns,  a  plurality  of  annular 
disks  arranged  at  a  distance  apart  and  adapt- 

ed to  be  secured  in  the  horn,  and  an  imperfo- 
rate disk  at  the  forward  end  and  a  sound-box  70 

at  the  inner  end,  said  box  comprising  two  an- 
nular disks  and  a  rim  therebetween,  and 

arms  provided  with  hooks  for  securing  it  in 

position. 8.  The  combination  with  a  phonograph-  75 
horn,  a  plurality  of  annular  disks  in  the  larger 
end  thereof,  said  disks  being  at  a  distance 
from  each  other  and  decreasing  in  diameter 
from  the  middle  toward  each  end,  the  middle 
disk  engaging  with  the  horn  for  supporting  80 
itself  and  the  other  disks  at  substantially 
right  angles  to  the  axis  of  the  horn  and  with 
their  peripheries  out  of  contact  with  the 
horn. 

9.  The  combination  with  a  phonograph-  85 
horn,  of  a  plurality  of  annular  disks  in  the 
larger  end  thereof,  and  an  annular  disk  in  the 
aperture  of  one  or  more  of  said  larger  disks. 

In  testimony  whereof  I  have  affixed  my 
signature,  in  presence  of  two  witnesses,  this  90 
1st  day  of  March,  1906. 

OVEREND  G.  ROSE. 

Witnesses : 
M.  R.  Seely, 
F.  M.  Bartel. 
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To  all  whom  if  may  concern: 
Be  it  known  that  I,  Thomas  H.  Mac- 

donald,  of  Bridgeport,  Connecticut,  have  in- 
vented a  new  and  useful  Improvement  in  a 

5  Combined  Recorder  and  Reproducer,  which 
invention  is  fully  set  forth  in  the  following 
specification. 

This  invention  relates  to  recorders  and  re- 
producers for  talking-machines,  and  has  for 

io  its  object  to  obtain  in  one  structure  a  device 
which  can  be  used  at  will  in  connection  with 

any  suitable  record-tablet,  either  for  record- 
ing sound-waves  or  for  the  reproduction  of 

sound  previously  recorded. 
i  s  With  this  object  in  view  the  invention  con- 

sists of  a  combined  recorder  and  reproducer, 
comprising  a  single  diaphragm  with  a  record- 
ing-st}de  and  a  reproducing-style  both  con- 

nected to  the  diaphragm,  the  whole  being  ar- 
20  ranged  so  that  the  recording-style  or  the-re- 

producing-style  can  be  shifted,  the  one  out  of 
contact  with  the  record-tablet  and  the  other 
into  contact,  or  vice  versa. 

More  specifically  stated,  the  invention  con- 
2  5  sists  of  a  single  diaphragm,  preferably  mount- 

ed in  a  suitable  casing  or  head,  which  casing 
or  head  is  capable  of  being  tilted  for  a  slight 
distance  upon  a  pivot  or  axis,  on  which  it  is 
supported,  so  that  the  diaphragm  can  be  shift- 

30  ed  into  two  different  planes.  On  this  dia- 
phragm is  secured  a  cutting-style  for  the  pur- 

pose of  making  a  record,  and  a  reproducing- 
st}de  (preferably  rounded  or  spherical  in 
form)  for  rubbing  over  a  previously -made 

35  record  to  reproduce  sound,  the  relative  posi- 
tion of  the  two  styles  being  such  that  when 

the  diaphragm  lies  in  one  plane  the  recording- 
style  only  will  rest  against  the"  record-tablet, 
and  when  the  diaphragm  lies  in  the  other 

40  plane  the  recording-style  will  be  shifted  out 
of  contact  with  the  record-tablet,  and  the  re- 

producing-style will  be  brought  into  contact 
therewith.  Any  suitable  means  may  be  em- 

ployed for  shifting  and  retaining  the  dia- 
45  phragm  into  either  one  of  the  two  positions 

above  mentioned.  As  here  shown,  the  dia- 
phragm head  or  casing  is  connected  to  a  tu- 

bular shank,  whose  exterior  surface  is  ap- 
proximately that  of  a  zone  of  a  sphere,  said 

50  shank  being  inserted  a  short  distance  into  the 
open  end  of  the  conveying-tube  of  the  repro- 

ducer and  pivotally  connected  to  said  tube. 
Reacting  between  the  diaphragm-casing  and 

a  suitable  seat,  preferably  formed  in  the  wall 
of  the  tube  of  the  reproducer,  is  a  stiff  55 
spring,  while  on  the  other  side  a  cam-lever  is 
pivoted  to  the  walls  of  the  tube,  the  parts  be- 

ing so  adjusted  that  when  the  cam-lever  is 
thrown  into  one  position  it  permits  the  spring 
to  throw  the  diaphragm-casing,  and  with  it  60 
the  diaphragm,  into  position  to  bring  the  re- 

cording-style in  contact  with  the  record  blank 
or  tablet,  the  tension  of  the  spring  being  re- 

sisted on  the  opposite  side  of  the  cam-lever 
of  other  suitable  abutment.  When  it  is  de-  65 
sired  to  shift  the  recording-style  out  of  con- 

tact with  the  record-tablet  and  bring  the  re- 
producing-style in  contact  there  with, the  cam- 

lever  is  thrown  down  or  shifted  on  its  pivot, 
thereby  tilting  the  diaphragm- casing,  and  70 
with  it  the  diaphragm,  into  a  different- plane, 
and  compressing  the  spring  above  mentioned. 
This  action  brings  the  reproducer  style  into 
operative  position  on  the  record-tablet. 

The  inventive  idea   involved  may  receive  75 
a  variety  of  mechanical  expressions,  one  of 
which,   for   the   purpose   of  illustration,   is 
shown  in  the  accompanying  drawings,  but  it 
is  to  be  understood  that  such  drawings  are 
for  the  purpose  of  illustration  only,  and  are  80 
not  designed  to  define  the  limits  of  the  in- 

vention, reference  being  had  to  the  claims  for 
this  purpose.     It  will  also  be  understood  that 
some  features  of  the  invention  are  not  limited 
to  a  structure  wherein  both  a  recording  and  a  85 
reproducing  style  is  employed. 

In  the  drawings,  Figure  1  is  a  vertical  sec- 
tion through  the  center  of  the  reproducer- 

head  and  the  neck  or  tube  supporting  the 
same,  showing  the  diaphragm  in  a  position  to  9c 
bring  the  recording-style  in  contact  with  the 
record  tablet  or  blank.  Fig.  2  is  a  view 
similar  to  Fig.  1  with  the  parts  in  position  to 
throw  the  recording  -  style  out  of  contact 
with  the  record-tablet  and  bring  the  repro-  95 
ducing-style  into  operative  relation  there- 

with, and  Fig.  3  is  a  botto  m  plan  view  of  Fig.  1 . 
Referring  to  the  drawings,  in  which  like 

reference-numerals  indicate  like  parts;  1  is 
the  reproducer  head  or  casing,  having  the  dia-  too 
phragm  2,  mounted  therein  in  any  suitable 
or  usual  way — as,  for  example,  between  gas- 

kets 3  and  4.  This  diaphragm-casing  1  is 
provided  at  its  back  with  a  neck  5,  having 
the  exterior  portion  of  its  walls  rounded,  105 
preferably  into  form  approximating  that  of 
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a  zone  of  a  sphere,  as  indicated  at  (i.  This 
spherical  portion  of  the  neck  5  fits  within  the 
open  end  of  the  reproducer  neck  or  tube  7, 
which  is  here  shown  in  the  form  of  a  tube 

5  benl  at  righl  angles  andsi  pportedal  the  end 
opposite  to  the  reproducer-head  by  a  si  itable 
joint    S,    though    all}'   other   desired    foi 
joint  between  the  neck  7  and  its  si  pporl  i  a\ 
no  en  ployed.     The  neck  5  is  secured  in  the 

to  end  oi  ti  be  7  by  a  pivot  II,  that  is  par- 
allelwith  the  diaphragm.  The  spring  i)  re- 

acts between  the  back  of  the  reproducer- 
casing  and  any  suitable  abutment  10,  here 
shown   as  formed  on  the  wall    of   the  neck 

15  7.  This  spring  9  takes  bearing  upon  the 
reprodi  cer-casing  at  one  side  of  pivot  11. 
On  the  opposite  side  of  the  neck  5  From  the 

spring  0  a  cam-lever  12,  hen-  shown  as  a 
bell-crank  lever,  is  pivoted  to  an  ear  or  lug 

20  13,  projecting  from  the  wall  of  the  tubi  lar 
neck  7.  The  form  of  the  can. -lever  12  and 

its  position  with  relation  to  the  diaphragm- 
casing  1  is  such  that  when  it  is  in  one  posi- 

tion, as  shown  in  Fig.  1,  the  face  14  of  the 
25  lever  12  bears  against  the  hack  of  the  dia- 

phragm-casing, and  this  face  14  is  at  such  a 
distance  from  the  pivot  15  of  the  lever  12  as 
to  allow  the  spring  9  to  expand  and  throw 

the  easing  into  a  position  here  shown  as  ap- 
30  proximately  parallel  with  the  axis  of  the 

tube  7.  When,  however,  the  cam-lever  12  is 
shifted  into  the  position  shown  in  Fig.  2,  the 

face  16  hears  upon  the  back  of  the  diaphragm- 
casing,  and  said  casing  is  shifted  to  a  position 

35  to  compress  the  spring  9  and  throw  the  said 
casing  into  a  plane  at  an  angle  to  that  of  the 
axis  of  tube  7.  This  tilting  of  the  casing 
upon  its  pivot  is  due  to  the  fact  that  the  face 
16  of  lever  12  is  farther  away  from  the  pivot 
15  than  is  face  14. 

Two  styles — viz.,  a  recording-style  17  and 
a  reproducing-style  18 — are  suitably  con- 

nected to  the  diaphragm,  and  the  parts  are 
so  arranged  that  when  the  diaphragm  is  in 

45  one  position  one  of  the  styles  is  in  operative 
relation  with  the  record-tablet,  and  when  the 
diaphragm  is  shifted  into  the  other  posi- 

tion— as,  for  example,  when  it  is  shifted 
from  the  position  shown  in  Fig.  1  to  that 

shown  in  Fig.  2 — the  first-mentioned  style  is 
thrown  out  of  operative  relation  with  the 
record-tablet  and  the  other  style  is  thrown 
into  operative  relation,  all  as  will  be  readily 
understood  by  inspection  of  Figs.  1  and  2. 
Any  s:  itable  means  for  connecting  the  styles 

]  7  and  18  to  the  diaphragm  nay  be  em- 
ployed. As  here  shown,  such  i  eans  are  in 

the  form  of  a  clip  19,  of  n  etal  or  other  si  it- 
able  material,  having  a  plurality  of  sockets 
of  chambers  for  receiving  one  end  of  the  re- 

spective-styles, the  styles  being  so  arranged 
that  only  one  of  them  can  contact  with  the 
record-tablet  at  a  time.  This  clip  19  is  se- 

cured to  the  face  of  the  style  in  any  suitable 
way,  as  by  cement.     The  particular  form  of 
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clip  it)  here  shown  will  he  recognized  as  be- 
ing substantially  that  shown  and  described 

in   rv.3    United  States   Patent    No.  683,958, 
with  the  addition  thereto  of  a  -    itai  le  rocket 

for  holding  the  reproducing-style   is. 
Ila\  ingthus  di  scribed  my  invention,  what 

I  claim  is 

1.  In  a  talking-machine,  a  combined  re- 
corder and  reproducer  comprising  a  single 

diaphragm  mounted  to  tilt  upon  a  given  axis, 
and  a,  recording  and  a  reproducing  style  se- 

cured to  said  diaphragm,  a  spring  acting  to 
turn  the  diaphragm  in  one  direction,  and 
means  operable  to  turn  the  diaphragm  against 
the  tension  of  said  spring. 

2.  In  a  talking-machine,  the  combination 

of  a  pivotally-mounted  diaphragm-casing,  a 
diaphragm  supported  therein,  a  spring  react- 

ing het  ween  said  easing  and  a  suitable  abut- 
ment, a  style  connected  to  -aid  diaphragm,  85 

and  means  for  throwing  and  holding  said  cas- 
ing against  the  tension  6i  said  spring. 

3.  In  a  talking-machine,  the  combination 
of  a  diaphragm-casing  having  a  tubular  neek, 
a  sound-conveying  tube  or  opening  to  which 
said  neck  is  pivotally  connected,  a  diaphragm 
in  said  casing,  a  style  mounted  on  said  dia- 

phragm, and  means  tilting  said  casing  upon 
said  pivot  into  a  plurality  of  planes. 

4.  In  a  talking-machine,  the  combination  95 

of  a  diaphragm-casing  having  a  tubular  neck 
whose  outer  surface  is  in  the  form  of  a  zone  or 

a   sphere,    a   sound-conveying    tube   within 
which  said  neck  is  pivotally  connected,  a  dia- 

phragm in  said  casing,  a  style  mounted  on  100 
said  diaphragm,  and  means  shilling  said  cas- 

ing upon  said  pivot  into  a  plurality  of  planes. 
5.  In  a  talking-machine,  the  combination 

of  a  diaphragm-casing  having  a  tubular  neck 
whose  exterior  is  formed  on  the  lines  of  a 

sphere,  a  sound-conveying  tube  within  which 
said  neck  is  pivotally  mounted,  a  diaphragm 
in  said  casing,  a  plurality  of  styles  mounted 
on  said  diaphragm,  and  means  shifting  said 
casing  upon  said  pivot  into  a  plurality  of  no 

planes. 
6.  In  a  talking-machine,  the  combination 

of  a  diaphragm-easing,  a  sound-conveying 
tube  to  which  said  casing  is  pivotally  con- 

nected, a  diaphragm  in  said  casing,  a  record- 
ing-style mounted  on  said  diaphragm,  a 

spring  bearing  on  one  side  of  said  casing  and 
a  cam-lever  bearing  on  the  other  side  t  hereof. 

7.  In  a  talking-machine,  a  diaphragm-cas- 
ing mounted  to  turn  upon  an  axis,  a  dia- 

phragm in  said  casing,  a  style  connected  to 
said  diaphragm,  a  spring  bearing  against  the 
casing  and  tending  to  turn  it  upon  its  axis, 
and  means  holding  said  casing  against  the 
action  of  the  spring. 

8.  In  a  talking-machine,  the  combination 
with  a  sound-conveying  tube,  of  a  casing  con- 

taining a  diaphragm  pivoted  in  the  end  of 

said  tube  by  a  pivot  parallel  with  said  dia- 
phragm, a  recording-style  and  a  reproducing-  13c 
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style  fast  upon  said  diaphragm,  and  devices 
tilting  said  casing  and  said  diaphragm  upon 
said  pivot,  as  and  for  the  purpose  described. 

9.  In  a  talking-machine,  the  combination 
5  with  a  sound-conveying  tube,  of  a  casing  car- 

rying a  diaphragm  and  pivoted  within  the 
end  of  said  tube  by  a  pivot  parallel  with  said 

diaphragm,  a  recording-style  and  a  repro- 
ducing-style  fast  upon  said  diaphragm,  and 
oppositely-disposed    devices    consisting    re- 

spectively of  a  cam  and  a  spring  tilting  said 
casing  and  diaphragm  upon  said  pivot,  as 
and  for  the  purpose  described. 

In  -testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 

ing witnesses. 
THOMAS 

Witnesses : 
A.  B.  Keough, 
C.  A.  GlBNER. 

*5 

H.  MACDONALD. 
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To  all  whom  it  may  concern: 
Be  it  known,  that  I,  Charles  Thomas,  a 

subject  of  the  King  of  England,  residing  at 
Newton  Abbot,  Devon,  England,  have  in- 

vented new  and  useful  Improvements  in 
Talking-Machines,  of  which  the  following  is 
a  specification. 
My  invention  has  for  its  object  the  pro- 

vision of  certain  mechanical  devices  which 

will  enable  a  gramophone  or  disk-recording 
machine  to  be  readily  used  for  producing 
phonograph  or  cylinder  records. 

The  accompanying  drawings  show  how  I 
carry  the  invention  into  effect. 

Figure  1  is  a  perspective  view  of  a  com- 
bined gramophone  and  phonograph  pro- 

vided with  a  frame  carrying  the  horn  and  an 
Edison  worm.  Fig.  2  is  a  side  view  of  the 
turn-table.     Fig.  3  is  a  perspective  view  of 

■2o  a  record-disk.  Fig.  4  shows  a  separate  view 
of  the  frame. 

Similar  letters  refer  to  similar  parts  through- 
out the  several  views. 

With  the  object  in  view  I  take  an  ordinary 
25  gramophone  provided  with  the  usual  case  a 

containing  the  internal  driving  mechanism, 
a  cover  a',  and  record-disk  b.  To  the  turn- 

table c  is  fixed  a  stem  having  a  screw-thread- 
ed outer  end,  to  which  the  mandrel  d  is  se- 

30  cured,  so  that  the  latter  is  operated  direct  by 
and  with  the  turn-table. 

The  mechanism  which  enables  me  to  use 
the  same  horn  e  and  an  appropriate  support 
therefor  without  removing  any  parts  from 

35  or  attaching  same  to  the  apparatus  for  oper- 
ating with  a  disk  or  a  cylinder  consists  of  a 

frame  constructed  of  two  standards  f  f, 
fitted  with  an  Edison  worm  g  and  a  guide- 
spindle  h.  The  horn  e  is  fitted  with  a  sleeve 

e' ,  capable  of  sliding  along  the  spindle  h. 
Connected  with  said  sleeve  is  an  arm  i, 
whose  free  end  i'  is  formed  into  a  screw- 
threaded  claw  to  mesh  with  the  worm  g  and 
be  driven  thereby,  the  worm  receiving  mo- 

tion from  the  turn-table  c  through  the  in- 
tervention of  pulleys  7c  and  Z  and  driving- 

strap  m.  The  frame  is  mortised  in  the  open 
lid  a'  of  the  box,  and  the  guide-spindle  7*  pro- 

jects into  a  hole  in  the  top  of  the  box  a.  The 
standard/'  is  disposed  underneath  the  turn- table. 

40 

45 
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For  use  as  a  phonograph  the  apparatus  is 
turned  on  edge,  as  indicated  in  Fig.  1,  so  as 
to  place  the  cylinder  in  a  horizontal  posi- 

tion. The  horn  e  and  its  arm  i  are  so  ad-  55 
justed  as  to  insure  the  necessary  contact  of 
the  recorder  or  reproducer  with  the  cylinder. 
For  further  securuy  I  connect  the  repro- 

ducer with  the  horn  by  a  rubber  sleeve  or 
socket  e2.  60 
When  using  the  apparatus  as  a  gramo- 

phone, the  box  a  is  placed  in  its  normal  posi- 
tion, the  strap  m  is  thrown  off,  and  the  sleeve 

of  the  horn  is  allowed  to  come  on  to  the  inner 

face  of  the  standard/',  while  the  claw  i'  is  65 
disengaged  from  the  worm  g.  The  repro- 

ducer is  then  adjusted  upon  the  face  of  the 
disk.  It  is  to  be  mentioned  that  the  sleeve 

e'  is  of  such  a  length  as  to  suit  the  position  of 
the  reproducer  on  the  disk.  70 

I  am  aware  that  prior  to  my  invention, 
convertible  phonographs  and  gramophones 
have  been  made,  but  the  mechanisms  pro- 

vided for  the  purpose  consisted  of  separate 
or  additional  means  that  required  detach-  75 
ing  and  readjusting  in  different  positions 
for  use  with  each  type  of  apparatus,  while  by 
my  invention  the  same  parts  will  serve 
throughout  in  substantially  the  same  posi- 

tion, the  distinguishing  feature  being  that  80 
the  mechanism  in  its  normal  position  serves 
as  gramophone,  but  being  converted  for  use 
as  a  phonograph  by  standing  on  edge.  1 
therefore  do  not  claim  the  combination  of  the 
two  types  of  machine  broadly;  but  85 

What  I  do  claim  as  my  invention,  and  de- 
sire to  secure  by  Letters  Patent  of  the  United 

States,  is — 1.  A  convertible  gramophone  and  phono- 
graph comprising  a  gramophone  turn-table,  90 

a  spindle  upon  which  said  turn-table  rotates, 
a  phonograph-mandrel  detachably  mounted 
upon  said  spindle,  a  reproducer  for  operation 
relatively  either  of  said  parts  and  means  for 
feeding  said  reproducer,  as  set  forth.  95 

2.  In  a  convertible  gramophone  and  phon- 
ograph, the  combination  with  a  gramophone 

turn-table,  its  spindle  and  detachable  phono- 
graph-mandrel mounted  on  said  spindle,  of  a 

frame  comprising  two  standards  secured  in  ico 
the  cover  of  the  phonograph-box,  an  Edison 
worm  journaled  in  said  standards,  a  guide- 
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spindle  li.\<>d  in  the  standards,  a  born  having 
a  sleeve  mounted  on  said  guide-spindle,  a 
claw-arm  fast  on  the  horn  and  engaging  the 
Edison  worm,  a  reproducer  at  the  end  of  the 
horn,  and  gear  for  driving  the  Edison  worm 
from  the  turn-table,  as  set  forth. 

In  testimony  whereof  I  have  signed  my 

name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

CHARLES  THOMAS. 

Witnesses: W.  J.  Hole, 

E.  J.  Edmonds. 
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To  all  whom,  it  may  concern: 
Be  it  known  that  I,  Charles  Thomas,  a 

subject  of  the  King  of  England,  residing  at 
Newton  Abbot,  county  of  Devon,  England, 

5  have  invented  new  and  useful  Improvements 
in  Talking-Machines,  of  which  the  following 

.    is  a  specification. 
The  object  of  my  invention  is  to  render 

gramophones  or  disk  sound-reproducing  ma- 
co  chines  convertible  for  use  as  phonographs  or 

cylinder-machines  without  practically  hav- 
ing to  secure  to  the  former  any  other  part 

than  the  cylindrical  mandrel  for  carrying  the 
record-cylinders. 

1 5       A  further  object  is  to  provide  a  sinrple  de- 
tachable means  for  the  aforesaid  purpose, 

such  means  being  practically  necessary  parts 
of  an  ordinary  gramophone,  but  particularly 
constructed  or  fashioned  to  suit  the  converti- 

20  ble  machine,  and  thus  avoiding  an  increase  in 
the  sale  price  of  talking -machines. 

I  obtain  this  object  by  the  means  illus- 
trated in  the  accompanying  drawings,  in 

which  all  the  figures  are  shown  in  perspec- 
25  five,  and  the  following  is  a  short  statement 

of  the  same:  Figure  1  shows  a  gramophone 
provided  with  a  detachable  supporting- 
arm  and  pivoted  bracket  for  the  horn.  Fig. 
2  shows  the  same  apparatus  disposed  for  use 

30  as  a  phonograph.  Fig.  3  shows  the  mandrel. 
Fig.  4  shows  the  detachable  arm.  Fig.  5 
shows  a  fixed  base-plate  for  said  arm.  Fig. 
6  shows  the  pivoted  bracket. 

Similar    letters    refer    to    similar    parts 
35  throughout  the  several  views. 

The  case  a  and  inclosed  driving  mechanism 
are  of  ordinary  construction,  while  the  disk  i 
represents  an  ordinary  gramophone-record. 
The  turn-table  c  is  formed  with  an  external 

4c  central  hole  which  is  tapped  to  receive  the 
stem  of  a  mandrel^,  and  thus  combine  the  lat- 

ter direct  with  the  turn-table  and  drive  both 

in  a  definite  manner  by  the  ordinary  clock- 
work and  without  other  intervening  gear. 

45       The  horn  e  is  of  ordinary  form,    with  its 

flexible  union/ and  sound-box  g.  The  horn 
is  supported  near  its  trumpet  end  or  flaring 
mouth  in  such  a  manner  as  to  allow  it  to 
travel  with  equal  facility  over  the  flat  surface 
of  a  disk  and  along  the  peripheral  surface  of  a  50 
cylindrical  record,  it  being  merely  necessary 
to  stand  the  apparatus  either  upright  or  on 
its  side,  according  to  its  use  as  a  gramophone 
or  a  phonograph,  respectively. 

The  support  for  the  horn  consists  of  three  5  5 
distinct  parts — viz.,  a  detachable  arm  Ji, 
formed  with  a  base  -  plate  i  and  a  socket  j. 
The  base-plate  can  be  firmly  seated  in  a  box- 
plate  Jc,  having  for  this  purpose  undercut 
guide  -  ledges  I,  and  which  plate  is  firmly  60 
fixed  to  the  case  a  by  screws  or  the  like. 
The  socket  j  at  the  free  end  of  the  arm  h  is 
formed  with  a  central  hole  adapted  to  receive 
the  stem  m  of  a  bow-shaped  holder  n,  which 
serves  as  a  swivel  for  the  horn,  which  is  re- 

tained in  said  support  by  means  of  centering- 
pins  0,  fixed  in  the  bow-shaped  arms  of  the 
support  and  entering  appropriate  indenta- 

tions in  the  sides  of  the  horn. 
I  wish  it  to  be  understood  that  I  do  not 

claim,  broadly,  a  convertible  gramophone  and 

phonograph  talking-machine,  as  such  combi- 
nations are  known;  but 

What  I  do  claim  as  my  invention,  and  de- 
sire to  secure  by  Letters  Patent  of  the  United  7  5 

States,  is — 
In  a  convertible  gramophone  and  phono- 

graph the  combination  with  the  mandrel  di- 
rectly attached  to  the  turn-table,  of  a  horn- 

supporting  arm,  a  box-plate  for  said  arm  80 
fixed  to  the  case  of  the  machine,  a  swiveling 
bow-holder  secured  to  the  arm,  a  horn  se- 

cured in  said  holder,  a  flexible  union  at  the 

end  of  the  horn  and  a  sound-box  with  repro- 
ducer secured  in  said  union,  as  and  for  the  85 

purpose  described. CHAKLES  THOMAS. 
Witnesses : 

John  Furneaux  Gribble, 
David  Kenneth  Watson. 
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To  all  whom,  it  may  concern : 
Be  it  known  that  I,  Frederick  Sheppy,  a 

citizen  of  the  United  States,  residing  at  Chi- 
cago, in  the  county  of  Cook  and  State  of  Illi- 

5  nois,  have  invented  certain  new  and  useful 

Improvements  in  Sound-Boxes  for  Talking- 
Machines,  of  which  the  following  is  a  specifi- 

cation.   . 

My  invention  relates  to  means  for  control- 
io  ling  the  volume  of  sound  produced  in  the 

sound-box  of  a  talking-machine,  thus  giving 
variety  in  expression  and  modifying  the 
tones. 

The  sounds  produced  by  talking-machines 
15  are  in  many  instances  too  loud  for  small 

rooms,  causing  echoes  which  mar  the  dis- 
tinctness of  utterance,  and  efforts  have  been 

made  to  avoid  this  difficulty  by  placing  sound- 
muffling  devices  in  the  necks  of  the  horns, 

20  which  form  features  of  such  machines.  It 
has  been  found  that  while  such  devices 

muffle  the  tones  produced  in  the  sound-box, 
they  also  impair  the  musical  quality  of  the 

tones,  giving  them  a  harsh  or  metallic  char- 
25  acter,  probably  due  to  the  fact  that  the  me- 

tallic walls  of  the  horn  become  in  a  n  easure 

sound-boards  against  which  the  sound-waves 
are  projected  by  the  checking  or  interruption 
caused  by  the  muffling  devices  used.     In  my 

30  invention  I  have  avoided  this  difficulty  by 

modifying  the  sound-box  itself,  so  that  the 
waves  are  formed  before  passing  to  the  neck 
of  the  horn. 

In    the   accompanying   drawings    I  have 

35  illustrated  a  preferred  adaptation  of  my  in- 
vention in  the  following  views : 

Figure  1  is  a  view  in  elevation  of  a  sound- 
box,  the  attached  gooseneck,  and  a  portion 
of  the  horn,  of  a  well-known  form  of  sound- 

40  reproducing  machine.  Fig.  2  is  a  plan  view 
of  my  improved  sound  -  modifying  attach- 

ment for  sound-boxes.  Fig.  3  is  a  plan  view 
of  a  portion  of  the  device  shown  in  Fig.  2,  and 
Fig.  4  is  an  enlarged  section  on  the  line  4  4  of 

45  Fig.  2. 
Referring  to  the  details  of  the  drawings,  A 

represents  generally  the  sound-box  of  a  talk- 
ing-machine, and  B  the  gooseneck,  to  which 

the  sound-box  is  secured  in  any  approved 
50  manner.  In  its  general  form  and  construc- 

tion the  sound-box  is  of  a  well-known  type 
and  need  not  be  particularly  described,  ex- 

cept as  to  those  parts  which  are  modified  to 
provide  for   my   attachment.     The   box   is 

55  made  of  the  section  in  which  the  diaphragm 

a4  is  secured  and  of  two  concentric  rings  a'  a2, 

the  inner  sides  of  which  form  the  sound- 
chamber,  which  receives  the  tones  directly 
from  the  diaphragm.  These  rings  are  se- 

cured together  bv  screws  a3,  and  between  6c 
them  is  placed  a  plate  C,  which  is  clamped 
closely  by  the  opposing  faces  of  the  rings.  In 
the  center  of  the  plate  is  formed  an  opening 

c3,  and  on  opposite  sides  of  the  central  open- 
ing are  screw-holes  c4,  through  which  the  65 

screws  a3  pass.  In  one  of  the  holes  c4  a  collar 
&  is  secured,  which  forms  a  tubular  bearing 
for  the  pivotally-mounted  shutter  d .  This 
shutter  is  mounted  in  the  countersunk  por- 

tion c8  of  the  plate  C,  so  that  the  outer  face  of  70 
the  shutter  may  be  flush  with  the  correspond- 

ing face  of  the  plate.  The  inner  end  of  the 

shutter  is  adapted  to  cover  the  opening  c3 
when  the  shutter  is  in  the  position  shown  in 
full  lines  in  Fig.  2  and  to  entirely  uncover  75 
same  when  in  the  position  shown  by  dotted 

lines  in  said  figure.  Between  these  two  ex- 
treme positions  the  shutter  may  be  moved  to 

cover  or  uncover  any  portion  of  the  area  of 
said  opening.  The  shutter  is  formed  with  a  8c 

projecting  neck,  as  c2,  at  its  outer  end,  which 
is  adapted  to  be  grasped  by  the  fingers  of  the 
person  operating  the  machine.  The  opposed 

faces  of  the  plate  C  and  the  ring  a'  hold  the 
shutter  in  close  frictional  engagement  with  85 
the  face  of  the  plate  C,  so  that  no  matter 
what  adjustment  of  the  shutter  is  made 
friction  alone  will  be  sufficient  to  hold  it  in 

position  until  moved  by  hand. 
By  placing  the  shutter  in  close  proximity  90 

to  the  diaphragm  and  within  the  walls  of  the 
sound-box  it  will  be  apparent  that  the  sound- 

waves are  affected  almost  at  their  inception, 
and  it  is  to  this  condition  that  the  great 
utility  of  my  invention  is  due.  95 

Having  thus  described  my  invention,  what 

I  claim  is — 
1.  In  a  phonographic  sound-box  compris- 

ing a  diaphragm  and  a  sound-chamber,  a 
plate  secured  in  said  box  and  extending  too 
across  said  chamber,  said  plate  having  an 

opening  therein  for  the  passage  of  sound- 
waves, a  shutter  pivotally  mounted  on  said 

plate,  and  adapted  to  be  adjusted  edgewise 
to  control  the  opening  in  said  plate,  and  hav-  105 
ing   a   grasping   portion   extending  beyond 
said  sound-box. 

2.  In  a  phonographic  sound-box  compris- 
ing a  diaphragm  and  a  sound-chamber,  a 

plate    secured    in  said    box  and  extending  no 
across  said   chamber  adjacent  to  the  dia- 

phragm, said  plate  having  an  opening  there- 
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in  for  the  passage  of  sound-waves,  and  a  re- 
cessed portion  in  one  of  its  laces,  a  slimier 

pivotally  mounted  in  the  recess  oi  said  plate 
and  adapted  to  be  adjusted  edgewise  to  con- 

5  i  rol  l  lie  opening  in  said  plate,  and  having  an 
extension  projecting  from  the  sides  of  said 
sound-box. 

.!.   In  a  phonographic  sound-box  compris- 
ing a  diaphragm  and  a  sound-chamber,  a  plate 

10  secured  in  said  sound-box  and  having  an 
opening  therein  for  the  passage  of  sound- 

waves, a  slimier  pivoted  on  said  plate  at  the 
upper  side  of  said  SOUnd-box  and  adapted  10 
l>e  moved  edgewise  to  control  the  opening  in 

15  said  plate,  said  shutter  having  a  grasping 
portion  extending  beyond  the  tipper  side  ol 
said  sound-box. 

4.   In  a  phonographic  sound-box  compris- 
ing a  diaphragm  and  a  sound-chamber,  a 

20  plate  secured  10  said  sound-box  and  extend- 
ing transversely  ol  said  chamber,  said  plate 

having  a  sound  passage-way  therein  and  a 
recessed  portion,  a  shutter  pivoted  on  said 

recessed  portion  of  plate  and  adapted  to  be 
moved  edgewise  10  control  the  opening  in  25 
-;nd  plate,  said  shutter  having  a  grasping 
portion  projecting  beyond  the  sound-box, 
and  said  plate  adapted  lo  limit  the  pivotal 
movements  of  said  shut  ter. 

.">.   In  a  phonographic  sound-box  compris-  30 
ing  a  diaphragm,  a  sound-chamber  and  a 
sound     passage-way,   a    shutter  adjustably 
pivoted   in  said  sound-box  at   a  point   eccen- 

tric to  said  passage-way,  said  shutter  adapt- 
ed to  com  rol  the  sound   passage-way  and  lo   35 

be  held  in  its  adjusted  positions  by  factional 
»agemen1  with  portions  ol  the  sound-box, 

means  lor  adjusting  said  slimier  and  means 
lor  limiting  the  pivotal  movements  ol  the 
shutter.  40 

In  testimony  whereoi  I  affix  my  signature 
in  presence  of  two  wil  riessi  S. 

FREDERICK  SHEPPY. 
Witnesses: 

F.  Benjamin, 

Dennis  K.  Lindhout. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Lewis  R.  Wheeler,  a 

citizen  of  the  United  States,  residing  at  Ta- 
coma,  in  the  county  of  Pierce  and  State  of 

5  Washington,  have  invented  certain  new  and 
useful  Improvements  in  Devices  for  Regis- 

tering Vibrations  of  Musical  Sounds,  of  which 
the  following  is  a  specification. 

This  invention  is  a  new  and  useful  appara- 
tus for  indicating  the  pitch  or  frequency  of 

vibrations  of  sounds,  and  it  is  particularly 
designed  for  use  in  tuning  musical  instru- 
ments. 

The  invention  embodies  means  for  indicat- 
ing by  a  pointer  and  scale  or  dial  the  exact 

number  of  vibrations  in  any  tone  or  sound 

ranging  between  the  number  of  vibrations  dis- 
tinguishing mere  noise  and  the  number  of  vi- 

brations distinguishing  music — that  is,  be- 
20  tween  about  twenty  vibrations  per  second 

minimum  and  in  general  practice  four  thou- 
sand one  hundred  vibrations  per  second 

maximum. 

The  invention  primarily  aims  to  provide 
an  apparatus  which  will  generate  a  current  of 
electricity  having  a  frequency  or  number  of 
alternations  per  second  proportional  to  the 
frequency  of  vibrations  of  a  given  vibrating 
string,  column  of  air,  or  other  sonorous  body. 

The  invention  further  aims  to  provide,  in 
combination  with  the  above-named  means, 
means  for  determining  the  frequency  of  said 
current  and  for  visibly  indicating  the  same. 

The  invention  further  aims  to  provide  a 
scale  calibrated  chromatically,  so  that  the 
indicator  will  disclose  the  exact  pitch  of  any 
musical  sound,  so  that  in  practical  use  any 
one  familiar  with  the  nature  and  use  of  the 

instrument  can  readily  tune  the  most  diffi- 
40  cult  instrument  without  experience  or  knowl- 

edge of  music,  no  matter  how  little  ear  for 
music  such  person  may  have. 

The  detailed  construction  will  appear  in 
the  course  of  the  following  description,  in 
which  reference  is  had  to  the  accompanying 
drawing,  forming  a  part  of  this  specification, 
like  numerals  designating  like  parts. 

The  figure  illustrates  a  longitudinal  verti- 
cal section  of  a  device  constructed  in  accord- 

ance with  my  invention  and  shows  diagram- 
matically  the  various  electrical  connections. 

In  the  practical  embodiment  of  my  inven- 
tion I  employ  a  suitable  casing  1,  provided 

in  its  rear  wall  with  a  calibrated  scale  2, 
marked  off  with  the  letters  of  the  chromatic 

scale  or  number  of  vibrations  per  second  cor- 

responding thereto.     A  shaft  3  is  journaled 
in  pivot-bearings  (not  shown)  in  the  casing  1, 
and  upon  said  shaft  is  fixed  a  balanced  indi- 

cator-hand 4,  which  is  provided  on  each  side  6o 
thereof  with  rigidly-secured  armatures  5  and 
6.     The  armatures  5  and  6  are  designed  to  be 
attracted  by  respective  magnets  7  and  8,  dis- 

posed adjacent  thereto  and  in  their  move- 
ment in  either  direction  to  move  the  hand  65 

correspondingly.     In  the  front  of  the  casing 
1  is  mounted  a  sound-receiver  9  of  any  ap- 

proved type  for  the  functions  contemplated, 
a  receiver  of  the  Berliner-transmitter  type 
being  arbitrarily  shown  for  convenience  of  70 
illustration  and  description.     Such  receiver 

is  provided  with  a  diaphragm  10  and  a  vi- 
brating spring   11,   the  diaphragm   10   and 

spring  11  being  provided  with  the  carbon 
hemispheres    12  in  spring  -  pressed  contact  75 
with  each  other. 

For  the  purpose  of  generating  a  primary 
current  a  battery  13  is  provided,  from  which 
lead  wires  14  and  15.  The  wire  14  passes 

through  a  binding-post  16  and  has  connection  80 
with  the  diaphragm  10.  The  wire  15  passes 
through  a  binding-post  17  and  the  primary 
winding  of  an  induction-coil  18,  from  whence 
it  leads  to  the  vibrating  spring  11.  The  vi- 

brations of  the  diaphragm  10,  it  will  be  un-  85 
derstood,  serve  to  induce  currents  in  the  sec- 

ondary coil  of  the  inductorium  18  by  virtue 
of  the  variation  in  resistance  between  the  car- 

bon hemispheres  12.  The  frequency  of  the 
alternations  of  the  current  in  the  induced  cir-  90 
cuit  of  the  coil  will  be  directly  proportional  to 
the  frequency  of  the  vibrations  of  the  sound 
received  by  the  diaphragm. 

From  the  secondary  winding  of  the  induc- 
tion-coil 18  a  wire  21  leads  to  the  electro-  95 

magnet  8,  from  which  a  return-wire  22  leads 
back  to  the  secondary  winding  of  the  induc- 

tion-coil 18  through  an  inductive  resistance 
23.  The  electromagnet  7  is  shunted  into  the 

said  secondary  circuit  by  wires  15a  and  19,  100 
leading  from  the  wires  22  and  21,  respec- 

tively. The  wire  19  leads  from  the  magnet  7 

through  an  anti-incluctive  resistance  20  and 
from  said  resistance  to  the  wire  21. 

In  the  practical  use  of  the  instrument  the  105 
electromagnets  7  and  8  tend  to  rotate  the 
shaft  3  in  opposite  directions  by  reason  of 
their  influence  upon  the  armatures  5  and  6, 
respectively.  They  are  so  arranged  that 
when  the  shaft  rotates  in  one  direction  the  no 
torque  of  the  magnet  which  tends  to  rotate 
it  decreases  and  the  torque  of  the  other  mag- 
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net  increases.  Under  the  influence  of  the 
two  magnets  the  shaft  will  take  a  position 

where  the  torques  are  equal.  II"  the  torque 
of  one  magnet  varies,  the  Bhafl  lakes  up  an- 

5  oiher  position  detenratuned  by  the  balance  of 
the  two  forces.  The  resistance  in  series  with 

one  of  the  magnets  is,  as  above  stand,  in- 
ductive  and  the  other  resistance  is  non-in- 

ductive.    Any  change  in  the  frequency  of 
10  the  circuit  will  ih<  r<  fore  unbalance  the  forces 

acting  upon  the  shaft  and  bring  the  shaft  as 
well  as  the  pointer  eonni  cted  to  the  shaft  to  a 
new  position,  such  new  position  being  arbi- 

trarily arranged  to  bear  a  direct  relation  to 
15  and  to  indicate  directly  the  pitch  or  nnml><  r 

of  vibrations  per  second  of  the  sound  pro- 
duced in  the  neighborhood  of  the  receiver!). 

It  will  therefore  he  seen  from  the  foregoing 
description  that   the  action  of  the  magnets 

20  upon  the  armatures  corresponds  to  the  ac- 
tion of  a  frequency- meter  and  that  the  dis- 

closure is  purely  arbitrary  as  regards  this  f<  a- 
t  ure.  Any  form  of  frequency-met*  r  capable 
of  performing  the   functions  contemplated 

25  maybe  advantageously  employed,  it  being 
understood  thai  the  invention  consists,  es- 

sentially, in  the  idea  of  tuning  instruments  in 
accordance  with  the  indicated  strength  of 
an  alternating  current  corresponding  in  fre- 

30  quency  with  the  frequency  of  the  sound- 
vihra  dons. 

While  the  elements  herein  shown  and  de- 
scrihed  are  well  adapted  to  serve  the  func- 

tions set  forth,  it  is  obvious   that    various 
35  minor  changes  may  be  made  in  the  propor- 

tions, shape,  and  arrangement  of  the  several 
parts  without  departing  from  the  spirit  and 
scope  of  the  invention  as  defined  in  the  ap- 

pended claims. 
4.0  Having  fully  described  my  invention,  I 

claim — 
1.  A  device  of  the  character  described  com- 

prising an  inductorium,  a  variable-resistance 
Bound-receiver  in  circuit   with  the  primary 
coil   thereof  and    means   in   circuit    with  the   45 
secondary  coil  to  indicate  relative  changes  in 

the  fr<  qui  ncy  of  alternations  of  the  second- 
ary eurreni . 

2.  A  device  of  t  he  character  described  com- 
prising an  inductorium,  a  variable-resistance  50 

sound-receiver  in  circuit  with  the  primary 
coil  tin  reof,  means  in  circuit  with  the  second- 

ary coil  adapted  to  indicate  the  relative  fre- 
quency of  ah<  mations  of  t  hi  s<  condary  eur- 

reni and  a  scale  associated  with  said  last-  55 
named  means  Calibrated  to  indicate  the  .-aid 

■relative    frequency    of   the    alternations   in 
i<  lins  corresponding  to  the  number  of  vihra- 
tions  per  second  of  sound  reci  ived  in  the  said 
receiver  whereby  the  pitch  of  said  sound  is  60 
indicated  on  the  said  scale. 

3.  A  device  of  the  type  set  I'onh  compris- 
ing an  inductorium,  a  variable  -resistance 

sound-receiver  in  circuit  with  the  primary 
coil  thereof,  a  shunt-circuit  connected  with  65 
the  secondary  coil  of  said  inductorium  and 
having  an  anti-inductive  resistance  therein, 
a  second  shunt-circuit  similarly  connected 
and  having  an  inductive  resistance  therein, 
1  li  ctromagnets  in  each  of  said  secondary  cir-  70 
cuits,  pivoted  armatures  rigidly  secured  to- 

gether and  arranged  adjacent  the  said  mag- 
nets and  adapted  for  movement  with  rela- 
tion thereto  corresponding  to  the  frequency 

of  the  current  passing  through  said  magnets,  75 
an  indicating-hand  controlled  by  the  move- 

ment of  said  armatures  and  a  calibrated  scale 
associated  with  said  hand. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

LEWIS  R.  WHEELER. 
Witnesses : 

L.  H.  HlGGINS, 

J.  L.  COATES. 
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UNITED  STATES  PATENT  OFFICE. 
ASHER  MAURER,  OF  NEWARK,  NEW  JERSEY. 

PHONOGRAPH-HORN. 

No.  845,007. Specification  of  Letters  Patent. 

Application  filed  May  22,  1906.    Serial  No.  318,319. 

Patented  Feb.  19,  1907. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Asher  Mattrer,  a  citi- 

zen of  the  United  States,  residing  at  Newark, 
in  the  county  of  Essex  and  State  of  New  Jer- 

5  sey ,  have  invented  certain  new  and  useful  Im- 
provements in  Phonograph-Horns ;  and  I  do 

hereby  declare  the  following  to  be  a  full,  clear, 
and  exact  description  of  the  invention,  such 
as  will  enable  others  skilled  in  the  art  to 

io  which  it  appertains  to  make  and  use  the 
same,  reference  being  had  to  the  accompany- 

ing drawings,  and  to  letters  of  reference 
marked  thereon,  which  form  a  part  of  this 
specification. 

15  This  invention  relates  generally  to  im- 
provements in  amplifying-horns  for  phono- 

graphs and  similar  sound-reproducing  ma- 
chines; and  the  present  invention  relates 

more  particularly  to  a  novel  construction  of 
20  horn  comprising  a  number  of  collapsible 

horn-sections  which  can  be  nested  one  within 
the  other  to  produce  a  very  small  package 
for  carrying  purposes,  but  which  sections  can 
be  brought  in  an  extended  relation  to  pro- 

duce a  horn  of  the  ordinary  conformation 
ready  for  use.  To  accomplish  this  main  pur- 

pose of  the  present  invention,  the  horn-sec- 
tions are  provided  with  tinding  means  or 

friction  devices  arranged  on  one  horn-section 
and  adapted  to  engage  with  portions  of  an- 

other horn-section,  whereby  the  parts  are 
brought  in  positive  holding  engagement  to 
provide  a  rigid  horn. 

This  invention,  therefore,  has  for  its  prin- 
cipal object  to  provide  a  phonograph-horn  of 

the  general  character  hereinafter  more  fully 
described,  and,  furthermore,  to  provide  a 
collapsible  amplifying  -  horn  the  horn -sec- 

tions of  which  may  be  quickly  brought  into 
40  their  extended  and  rigidly- connected  rela- 

tion to  produce  a  horn  ready  for  use,  but 
which  can  be  just  as  quickly  separated,  so  as 
to  be  brought  inlo  their  nested  relation  to 
provide  a  package  of  very  small  size. 

Other  objects  of  this  invention  not  at  this 
time  more  particularly  mentioned  will  be 
clearly  understood  from  the  following  de- 

tailed description  of  the  same. 
With  the  various  objects  of  my  present  in- 

vention in  view  the  said  invention  consists 

in  the  amplifjung-horn  hereinafter  set  forth ; 
and,  furthermore,  this  invention  consists  in 
the  general  arrangements  and  combinations 
of  the  devices  and  parts,  all  of  which  will  be 

55  more  fully  described  in  the  following  speci- 
fication, and  then  finally  embodied  in  the 

60 
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clauses,  of  the  claim  which  are  appended  to 
and  which  form  anessential  part  of  this  speci- fication. 

The  invention  is  clearly  illustrated  in  the 
accompanying  drawings,  in  which — 

Figure  1  is  a  side  elevation  of  a  horn  em- 
bod3ung  the  principles  of  the  present  inven- 

tion, the  horn-sections  being  shown  in  their 
extended  and  rigidly-connected  relation.  Fig. 
2  is  a  similar  view  of  the  horn,  showing  the 
horn-sections  in  their  collapsed  or  nested  re- 

lation; and  Fig.  3  is  an  end  view  of  the  horn 
shown  in  Fig.  1  looking  in  the  direction  of 
the  arrow  X  in  said  figure.  Fig.  4  is  a  longi- 

tudinal vertical  section  of  the  horn  shown  in 

said  Fig.  1.  Fig.  5  is  a  detail  vertical  sec- 
tion of  portions  of  two  of  the  adjacent  horn- 

sections  and  one  of  the  clamping  or  holding 
devices  between  said  sections,  and  Fig.  6  is  a 
perspective  view  of  one  of  the  said  horn-sec- tions. 

Similar  characters  of  reference  are  em- 
ployed in  all  of  the  said  above-described 

views  to  indicate  corresponding  parts. 
Referring  now  to  the  said  drawings,  the 

reference  character  1  indicates  the  complete 
horn,  the  same  in  the  present  construction 
comprising  a  number  of  collapsible  horn-sec- 

tions 2,  3,  4,  5,  6,  and  7,  six  of  such  horn-sec- 
tions being  shown  in  the  present  construc- 

tion; but  it  will  be  evident  that  more  or  less 
horn-sections  may  be  used,  according  to  the 
different  sizes  of  the  horns.  The  said  several 

horn-sections  being  made  from  sheet  metal 
and  in  the  shapes  of  hollow  truncated  cones, 
which  are  adapted  to  be  arranged  in  a  nested 
manner  one  within  the  other,  substantially 
as  shown  in  Fig.  2  of  the  drawings,  are  each 
provided  at  or  near  their  smaller  end  por-  95 
tions  with  an  outwardly-extending  bead  8, 
forming  upon  the  interior  of  each  section  an 
annular  receiving  depression  9,  as  clearly 
illustrated  in  Figs.  3,  4,  and  5  of  the  draw- 
ings. 

Suitably  secured  upon  the  inner  surface 
and  extending  from  the  larger  open  end  por- 

tion of  each  horn-section  are  suitably-con- 
structed holding  or  clamping  devices  10, 

preferably  made  from  spring  metal  and 
formed  at  their  free  end  portions  with  curved 
retaining  portions  11,  substantially  as  shown, 
which  are  adapted  to  be  slipped  into  the 
annular  receiving  depression  of  the  next  ad- 

jacent horn-section  and  in  this  manner,  there 
being  at  least  two  or  more  of  such  clamping 

devices,  positively  retaining  the  several  horn- 
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.•lions  in  their  extended  and  rigidly-con- 
aected  relations,  a£  will  be  dearly  under- 

stood and  as  will  he  evident  more  particu- 
larly from  an  inspection  of  Fig.  4  of  the  draw- 

5  ings.  Thus  when  the  several  born-sections 
bave  been  broughl  into  their  extended  rela- 

tion, (shown  in  said  Figs.  1,  3,  and  1  of  the 
drawings,)  then  the  horn  can  he  used  upon 
the  phonograph  or  other  similar  sound-pro- 

io  ducing  apparatus  in  the  usual  manner;  hut 
when  removed  from  the  machine,  then  by  a 
slight  pressure  upon  the  smallest  end  sec- 

tion, as  2,  the  several  horn-sections  are  read- 
ily brought  into  their  disconnected   relation, 

15  so  as  to  become  nested  one  within  the  other. 
Just  as  easily  the  several  horn-sections  are 
brought  into  their  extended  and  connected 
relations  by  simply  taking  hold  of  the 
smallest   end  section  and  by  a  sudden  pull 

20  raising  the  several  sections  from  their  nested 
positions  (shown  in  Fig.  2)  to  their  fixed  and 
extended  relations,  (illustrated  in  Figs.  ]  and 
4,)  all  the  holding  or  clamping  devices  being 
sprung  into  the  annnlar  depressions  of  the 

25  respective  horn-sections  to  connect  the  sev- 
eral sections  in  their  operative  relations,  and 

thereby  producing  the  complete  horn. 
To  provide  additional  strength  and  to  pre- 

vent the  distortion  of  the  horn-sections,  each 
30  section  may  be  provided  with  a  reinforcing 

bead  or  projection  12,  as  shown. 
From  the  foregoing  description  it  will  be 

seen  that  I  have  provided  a  horn  for  phono- 
graphs and  similar  apparatus  winch  is  use- 

3  5  nil  and  can  be  made  very  small,  so  as  to  be 
carried  about  without  inconvenience. 

I  claim— 
1.  A  phonograph-horn  comprising  a  series 

of  collapsible   horn-sections   adapted   to  be 
40  nested  when  the  horn  is  not  in  use,  and  a  se- 

ries of  spring-clamps  extending  from  and 
beyond  the  one  open  end  of  each  section  and 

projecting  into  the  open  end  of  another  sec- 
tion each  spring  device   being   adapted   to 

45  slide  longitudinally  of  the  horn  in  frictional 
binding  engagement  with  such  section,  all 

arranged  for  rigidly  locking  the  said  horn- 
sections  when  extended  to  produce  a  com- 

plete horn. 
50  2.  A  phonograph-horn  comprising  a  series 

of  collapsible  horn-sections  adapted  to  be 
nested  when  the  horn  is  not  in  use,  an  annu- 

lar receiving  depression  near  one  end  of  each 

horn-section,  and  means  connected  with  the 
55  opposite  end  of  each  horn-section,  said  means 

extending  from  the  open  end  of  the  horn- 
, section  and  being  adapted  to  extend  into  the 
open  end  of  another  section  and  to  slide  lon- 

gitudinal^ of  the  horn  so  as  to  be  brought  in 

binding  engagement  with  the  annular  re-  60 
ceiving  depression   for   rigidly   locking   the 
horn-sections  when  extended  to  produce  a 

complete  horn. 
.'J.  A  phonograph-horn  comprising  a  series 

of  collapsible    horn-sections   adapted  to   be  05 
nested  when  the  horn  is  not  in  nse,  an  annu- 

lar receiving  depression  near  one  end  of  each 

horn-section,    clamping    devices    connected 
with  the  opposite  end  of  each  horn-section 
and  curved  retaining  portions  on  said  clamp-  70 
ing  devices,  said  retaining  portions  extending 
from  the  end  of  the  horn-.-ection  and  being 
adapted  to  extend  into  the  open  end  of  an- 

other section  and  to  slide  longitudinally  of 

the  horn  so  as  to  be  brought  in  binding  en-  75- 
gagement  with. the  annular  receiving  depre>- 

os  for  rigidly  locking  the  horn-sect  ion> 
when  extended  to  produce  a  complete  horn. 

4.  A  phonograph-horn  comprising  a  series 
of  tapered  tubular  horn-section-,  adapted  to  80 
be  nested  when  the  horn  is  not  in  use,  an  an- 

nular reinforcing  projection  near  one  end  of 
each  horn-sectioh,  and  an  annular  receiving 

depression  near  the  other  end  of  each  horn- 
section,  and  means  connected  with  the  oppo-  85 
site    end    of  each    horn-section    adapted    to 
extend  into  the  open  end  of  another  section 
and  to  slide  longitudinal ly  of  the  horn  so  as 
to  be  brought  in  binding  engagement  with 
the  annular  receiving  depressions  for  rigidly  90 

locking  the  horn-sections  when  extended  to 
produce  a  complete  horn. 

5.  A  phonograph-horn  comprising  a  series 
of  tapered  tubular  horn-sections  adapted  to 
be  nested  when  the  horn  is  not  in  use,  an  an-  95 
nular  reinforcing  projection  near  one  end  of 
each  horn-section,  and  an  annular  receiving 
depression  near  the  other  end  of  each  horn- 
section,  clamping  devices  connected  with  the 

opposite  end  of  each  horn  -  section  and  ico 
curved  retaining  portions  on  said  clamping 
devices,  said  retaining  portions  extending 
from  the  end  of  the  horn-section  and  being 
adapted  to  extend  into  the  open  end  of  an- 

other section  and  to  slide  longitudinally  of  J05 
the  horn  so  as  to  be  brought  in  binding  en- 

gagement with  the  annular  receiving  de- 
pressions for  rigidly  locking  the  horn-sec- 

tions when  extended  to  produce  a  complete 
horn.  110 

In  testimony  that  I  claim  the  invention 
set  forth  above  I  have  hereunto  set  mv  hand 
this  15th  day  of  May,  1906. 

ASHEK  MAUREK. 

Witnesses: 
Fredk.  C.  Fraextzel, 
Solomon  Farb. 
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To  all  whom,  it  may  concern: 
Be  it  known  that  I,  Lyman  D.  Kelley,  a 

subject  of  the  King  of  England,  residing  at 
Memphis,  in  the  county  of  Shelby  and  State 
of  Tennessee,  have  invented  a  new  and  useful 
Phonograph  Repeating  Attachment,  of  which 
the  following  is  a  specification. 

The  principal  object  of  the  present  inven- 
tion is  to  provide  a  device  of  simple  construc- 
tion for  automatically  effecting  the  repeti- 

tion of  reproductions  of  the  records  of  phono- 
graphs and  similar  machines. 

A  further  object  of  the  invention  is  to  pro- 
vide a  device  of  this  class  which  may  be  at- 

tached to  any  ordinary  phonograph  and  in 
which  provision  is  made  for  effecting  very 
accurate  adjustment  in  accordance  with  the 
starting  and  stopping  positions  of  the  record. 

A  still  further  object  of  the  invention  is  to 
20  provide  a  device  of  this  type  which  will  auto- 

matically operate  to  restore  the  sound-box 
carriage  to  initial  position  after  the  comple- 

tion of  each  reproduction  so  long  as  there  is 
sufficient  motive  power  to  run  the  machine. 

With  these  and  other  objects  in  view,  as 
will  more  fully  hereinafter  appear,  the  inven- 

tion consists  in  certain  novel  features  of  con- 
struction and  arrangement  of  parts  here- 

inafter fully  described,  illustrated  in  the 
accompanying  drawings,  and  particularly 
pointed  out  in  the  appended  claims,  it  being 
understood  that  various  changes  in  the  form, 
proportions,  size,  and  minor  details  of  the 
structure  may  be  made  without  departing 
from  the  spirit  or  sacrificing  any  of  the  ad- 

vantages of  the  invention. 
In  the  accompanying  drawings,  Figure  1  is 

a  front  elevation  of  a  repeating  device  con- 
structed in  accordance  with  the  invention, 

4°  showing  the  same  applied  to  a  phonograph. 
Fig.  2  is  a  front  elevation  of  the  repeating  de- 

vice, parts  being  broken  away  to  more  clearly 
illustrate  the  construction.  Fig.  3  is  a  detail 
perspective  view  of  one  end  of  the  attach- 

ment looking  from  the  rear.  Fig.  4  is  a 
transverse  sectional  view  of  the  repeating  at- 

tachment on  the  line  4  4  of  Fig.  2. 
Similar  numerals  of  reference  are  emploj^ed 

to  indicate  corresponding  parts  throughout 
the  several  figures  of  the  drawings. 

The  sound-reproducing  machine  shown  in 
the  drawing  is  of  the  Edison  or  other  type 
and  includes  the  usual  sound-box  A  and 
sound-box  carriage,  having  a  forwardly-ex- 

tending  arm  B,  which  under  normal  condi-  55 
tions  is  supported  on  a  stationary  guide-rail 
at  the  front  of  the  machine. 

The  attachment  which  forms  the  subject 
of  the  present  invention  includes  in  its  con- 

struction a  substantially  U-shaped  frame  10,  60 
the  vertical  arms  of  which  are  widely  sepa- 

rated, and  the  base  member  of  this  frame  is 
held  in  position  by  a  suitable  clip  11,  con- 

fined by  thumb-screws  12,  that  pass  through 
slotted  openings  in  the  clip  in  order  to  permit  65 
ready  readjustment  of  the  frame  both  toward 
and  from  the  phonograph  and  in  the  direc- 

tion of  its  length. 
At  the  upper  ends  of  the  vertical  arms  of 

the  frame  are  openings  for  the  reception  of  70 
pivot-pins  that  project  from  arms  15  and 
16,  which  latter  are  connected  by  an  inte- 

gral bar  17,  that  forms  a  rest  or  support  for 
the  forward] y-extending  arm  B  of  the  sound- 
box carriage.  75 

At  the  right-hand  end  of  the  frame — that 
is  to  say,  adjacent  to  the  vertical  bar  18 
thereof — the  bar  17  is  provided  with  a 
slightly-angular  upper  edge  20,  as  shown  in 
Fig.  4,  for  engagement  by  a  locking-lug  21,  80 
that  projects  from  a  pivotally-mounted  arm 
22,  this  arm  22  being  pivoted  between  two 
ears  of  a  stud  or  bracket  24,  that  is  carried 
by  the  base,  and  being  normally  held  to  the 
left,  or  in  the  position  shown  in  Fig.  2,  by  85 
means  of  a  small  compression-spring  25.  In 
this  the  lowermost  position  of  the  bar  20 
the  arm  B  of  the  sound-box  carriage  is  al- 

lowed to  travel  in  a  horizontal  plane,  which 
permits  the  reproducing-stylus  to  engage  90 
with  the  record  and  effect  reproduction  of 
such  record,  the  carriage  being  moved  to  the 
right,  as  usual,  and  on  arriving  at  the  end 
of  the  record  the  arm  B  will  engage  the  arm 
22  and  move  the  lug  21  from  bar  20,  permit-  95 
ting  the  latter  to  rise  in  the  manner  herein- 

after described  and  to  elevate  with  it  the 

arm  B,  moving  the  sound-box  carriage  up 
out  of  reproducing  position. 

In  order  to  effect  the  necessary  adjust-  100 
ment  for  records  that  terminate  at  different 

points  in  the  length  of  the  cylinder,  the  up- 
per end  of  the  arm  22  is  provided  with  an 

opening  for  the  passage  of  a  pin  27,  which  is 
roughly  adjusted  and  then  locked  in  place  105 
by  a  set-screw  28.  The  inner  end  of  this 
pin  is  threaded  and  carries  a  nut  29,  which 
may  be  turned  in  order  to  effect  the  very 
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fine  adjustment  essential  to  stop  the  move- 
ment of  the  carriage  at  the  end  of  the  repro- 

duction. 

The  left-hand  arm  30  of  the  frame  is  pro- 
5  vided  with  a  lug  31,  arranged  for  the  recep- 

tion of  a  curved  arm  32,  having  at  one  end 
a  hook  for  the  reception  of  the  end  of  a  car- 

riage-ret urning  spring  33,  which  moves  the 
carriage  hack  to  starting  position  after  the 

d  bar  17  has  been  elevated,  and  in  order  to 

properly  sustain  the  weight  carried  during 
this  operation  tliis  arm  30  carries  a  small 
locking-spring  34,  the  upper  end  of  which  is 
bent  rearward,  forming  an  arm  35,  that  is 

1 5  adapted  to  extend  under  the  bar  1 7  and  lock 
the  same  in  the  elevated  position. 

At  a  point  near  the  arm  30  is  a  stud  or 
bracket  37,  to  which  is  pivoted  an  arm  38, 
that  is  bent  upward  to  the  rear  of  the  bar  17 

20  and  is  provided  with  an  opening  for  the  re- 
ception of  a  pin  40,  which  may  be  locked  in 

place  by  a  set-screw  41,  and  this  pin  has  a 
threaded  inner  end  on  which  is  mounted  a 

nut  42  to  be  engaged  by  the  arm  B  wThen  the 
25  carriage  reaches  the  initial  or  starting  posi- 

tion. The  arm  38  is  bifurcated,  so  as  to  form 
an  auxiliary  arm  45,  that  extends  rearward 
of  the  arm  30  of  the  frame  and  is  provided 
with  two  stops  46  and  47,  arranged,  respec- 

30  tively,  to  engage  against  the  outer  and  the 
inner  faces  of  the  arm  30  and  limit  move- 

ment of  the  arm  38.  This  auxiliary  arm  45  is 
rounded  and  forms  a  cam  for  engagement 
with  the  lower  face  of  the  arm  16  of  the  car- 

35  riage-supporting  bar  17,  and  when  said  arm 
38  is  pulled  to  the  right  by  an  adjustable 
spring  49,  extending  between  the  arm  and 
the  standard  50,  the  cam  will  elevate  the 
arm  16  and  the  bar  17,  this  operation  occur- 

40  ring  immediately  after  the  carriage-arm  B 
moves  the  arm  22  to  release  position. 

At  the  right-hand  end  of  the  frame  is  a 
spring  51,  one  end  of  which  is  connected  to 
trie  arm  18  and  the  other  end  to  the  arm  15 

45  of  bar  20,  this  spring  51  being  much  weaker 
than  the  spring  49  and  serving  to  draw  the 
bar  20  down  to  the  lowest  position  after  the 
arm  38  has  been  moved  outward  by  engage- 

ment  of   the    sound  -  reproducing    carriage 
50  therewith,  and  in  this  connection  it  is  to  be 

noted  that  the  downward  movement  of  the 
bar  17  under  the  influence  of  the  spring  51 
is  limited  by  a  stop  54,  that  projects  from  the 
auxiliary  cam-arm  45. 

55  In  the  operation  of  the  device  the  bar  17 
will  be  normally  held  in  its  lowest  position 
by  the  engagement  of  the  lug  21  A\ith  the 
inclined  face  20  of  the  bar.  As  the  sound- 

box carriage  moves  to  the  right  during  the 

60  reproducing  operation  the  arm  B  of  the  car- 
riage will  finally  engage  with  the  nut  29  of 

pin  27,  moving  the  arm  22  to  the  right  and 
releasing  the  lug  21.  As  soon  as  this  occurs 
the  heavy  spring  49,  acting  on  the  arm  38, 

65  causes  the  auxiliary  cam-arm  45  to  act  on 

the  arm  16  and  elevate  the  bar  17  to  such 

an  extent  as  to  raise  the  sound-box  carriage 
to  the  inoperative  position.  As  soon  as  this 
occurs  the  spring-lock  34  moves  under  the 
lower  edge  of  the  bar  17  and  locks  the  latter  70 
in  elevated  position,  so  as  to  support  the 
weight  of  the  sound-box  carriage  during  its 
return  to  initial  position  under  the  retractile 
force  of  the  spring  33. 

When  the  arm  B  of  the  sound-box  carriage  75 
engages  the  nut  42  of  pin  40,  it  will  move  t  he 
arm  38  to  the  left,  and  said  arm  will  engage 
the  arm  35  of  spring  34,  moving  the  latter  to 
release  position,  and  at  the  same  time  the 
cam-arm  45  will  be  carried  to  the  left,  moving  8c 
gradually  from  under  the  arm  16  and  per- 

mitting the  spring  51   to  draw  the  bar  17 
down  to  the  initial  position.     As  soon  as  this 
is  accomplished  the  stylus  of  the  sound-box 
engages  the  record  at  the  starting-point,  and  85 
at  the  same  time  the  arm  22  moves  to  the 
left  and  its  lug  21  engages  over  the  bar  17, 
holding  the  latter  down  until  the  completion 
of  the  reproducing  operation,  after  which  the 
same  operation  is  repeated  as  many  times  as  90 
necessary  or  until  the  motive  power  is  ex- 
hausted. 

I  claim — 1.  In  a  reproducing  apparatus  for  sound- 
reproducing  machines,  a  rest  or  support  for  95 

the  sound-box,  movable  to  disengage  the  lat- 
ter from  the  prime  mover,  an  elastically- 

mounted  stop  member  at  one  end  of  the  rest 
or  support  and  in  the  path  of  the  sound-box, 
said  stop  member  being  put  under  stress  by  100 
the  sound-box  and  normally  locked  by  the 
rest  or  support,  and  another  elastically- 
mounted  stop  member  at  the  other  end  of  the 
rest  or  support  normally  locking  the  latter  in 
the  depressed  position  and  arranged  in  the  105 

path  of  the  sound-box. 
2.  A  repeating  attachment  for  sound-re- 

producing machines  comprising  a  rest  or  sup- 
port for  the  sound-box,  movable  to  disengage 

the  same  from  the  prime  mover,  a  movable  t  to 
member  in  the  path  of  the  sound-box  locking 
said  rest  or  support  in  the  depressed  position, 
another  movable  member  also  in  the  path  of 
the  sound-box  and  impelled  thereby  to  a  po- 

sition of  stress,  means  carried  by  said  last-  115 
named  movable  member  for  elevating  the 
sound-box  rest  or  support,  and  a  lock  for 
holding  the  rest  or  support  in  elevated  posi- 

tion, said  lock  being  under  the  control  of  said 
last-named  movable  member  to  operate  said  120 
lock  to  release  the  rest  or,  support. 

3.  In  repeating  apparatus  for  sound-re- 
producing  machines,    a   pivotal ly-mounted 

bar  adapted  to  support  the  sound-box  car- 
riage during  its  return  to  starting  position,   125 

a  locking-arm  for  holding  said  bar  depressed, 
an  adjustable  member  carried  by  the  arm 
and  disposed  in  the  path  of  movement  of  the 
sound-box  carriage,  a  spring-actuated  cam 
for  elevating  said  bar,  means  for  locking  said  130 
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bar  in  the  elevated  position,  and  means  oper-  ' 
able  on  the  return  of  the  carriage  to  starting 
position  for  releasing  the  bar  and  moving  the 
cam  to  inoperative  position. 

4.  In  repeating  apparatus  for  sound-re- 
producing machines,  a  pivotally-mounted 

i>ar  arranged  to  form  a  support  for  the  sound- 
box carriage  during  its  return  to  starting  po- 

sition, a  pair  of  pivotally-mounted  arms,  and 
springs  controlling  the  elevation  and  depres- 

sion of  the  bar,  adjustable  pins  carried  by  the 
arms  and  each  having  a  threaded  end,  and  a 
nut  screwed  on  each  pin  and  disposed  in  the 
path  of  movement  of  the  sound-box  carriage. 

5.  In  repeating  apparatus  for  sound-re- 
producing machines,  a  frame,  means  for  ad- 

justably securing  the  same  to  the  machine,  a 
horizontally-arranged  pivotally-mounted  bar 
carried  by  said  frame,  a  pivotally-mounted 

20  arm  having  a  lug  arranged  to  lock  said  bar  in 

depressed  position,  said  arm  being  disposed 
in  the  path  of  movement  of  the  sound-box 
carriage,  a  spring  tending  to  depress  the  bar, 
a  second  arm  also  disposed  in  the  path  of 
movement  of  the  sound-box  carriage,  a  lock- 

ing-spring for  holding  the  bar  in  elevated  po- 
sition, said  spring  being  disposed  in  the  path 

of  movement  of  the  second  arm,  a  cam  car- 
ried by  said  second  arm  and  tending  to  ele- 
vate the  bar,  a  spring  for  actuating  the  cam, 

a  second  arm,  and  means  for  returning  the 
sound-box  carriage  to  initial  position. 

In  testimony  that  I  claim  the  foregoing  as 
my  own  I  have  hereto  affixed  my  signature 
in  the  presence  of  two  witnesses. 

LYMAN  D.  KELLEY. 

Witnesses : 
Rudolph  J.  Abel, 
J.  P.  Keiran. 
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Specification  of  Letters  Patent. 

Application  filed  July  26,  1902.    Serial  No,  117,134, 

Patented  March  5,  1907. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edward  D.  Gleason, 

a  citizen  of  the  United  States,  residing  in 
Philadelphia,  Pennsjdvania,  have  invented 
certain  Improvements  in  Sound-Boxes  for 
Talking-Machines,  of  which  the  following  is  a 
specification. 

The  object  of  my  invention  is  to  provide 
the  stylus-lever  of  a  talking-machine  sound- 

box with  an  elastic  connection  or  mounting 
whereby  a  certain  amount  of  tension  will 
always  be  imparted  to  the  diaphragm  and  bet- 

ter results  in  reproduction  will  be  attained 
than  when  such  elastic  connection  or  mount- 

ing is  not  provided. 
In  the  accompanying  drawing,  Figure  1  is 

a  sectional  view  of  a  talking-machine  sound- 
box constructed  in  accordance  with  my  inven- 

tion, ligs.  2  and  3  are  similar  views  illus- 
trating other  embodiments  of  the  invention; 

and  tigs.  4,  5,  and  6  are  front  views  of  the 
sound-boxes  shown  in  lugs.  1,  2,  and  3,  re- 
spectively. 

The  sound-box  has  a  tubular  stem  1  with 
enlarged  or  cup-shaped  end  2,  containing  the 
diaphragm  3,  the  latter  being  mounted  in 
this  portion  of  the  sound-box  in  any  available 
manner.  In  the  present  instance  the  dia- 

phragm is  seated  upon  an  internal  annular 
shoulder  in  the  portion  2  of  the  sound-box 
casing  and  is  retained  hi  position  thereon  by 
an  elastic  ring  4,  which  engages  an  internally- 
grooved  portion  of  the  sound-box. 

The  stylus-lever  5  projects  through  an 
opening  in  one  side  of  the  enlarged  portion  2 
of  the  sound-box  casing  and  is  provided  with 
a  detachable  stylus  6,  as  usual.  Said  stylus- 
lever  has  at  its  inner  end  a  preferably  inte- 

gral portion  which  is  bent  so  as  to  bear  upon 
the  diaphragm  3  and  has  formed  upon  or  se- 

cured to  it  a  projecting  boss  or  lug  7,  which  is 
mounted  upon  an  elastic  rod  or  bar  8,  crossing 
the  sound-box  casing  outwardly  beyond  and 
in  line  with  the  stylus-lever,  the  opposite 
ends  of  this  elastic  rod  or  bar  8  being  secured 
to  the  sound-box  casing  in  any  suitable  man- 

ner— as,  for  instance,  by  soldering  or  brazing 
or  by  means  of  clamp-screws  9.  The  rod  or 
bar  8  thus  provides  an  elastic  mounting  for  the 
stylus-lever  and  presses  the  inner  end  of  the 
latter  against  the  diaphragm  with  such  force 
as  to  maintain  said  diaphragm  normally  un- 
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der  a  certain  degree  of  tension,  with  the  result 
that  the  reproduction  of  sound  caused  by  the 
vibration  of  the  diaphragm  are  clearer  and 
more  distinct  than  usual,  there  being  an  ab- 

sence of  collateral  vibration  such  as  would 
interfere  with  the  distinct  rendering  of 
sounds  resulting  from  the  proper  vibrations 
of  the  diaphragm  caused  by  the  action  of  the 
wales  of  the  undulating  groove  of  the  record 
upon  the  stylus. 

It  is  preferable  in  some  cases  to  mount  the 
lug  7  of  the  stylus-lever  adjustably  upon  the 
elastic  rod  or  bar  8,  so  that  the  inner  end  of 
the  stylus-lever  may  be  caused  to  bear  upon 
different  portions  of  the  diaphragm,  the  lug 
being  secured  to  the  spring  in  its  different 
positions  of  adjustment  by  means  of  a  clamp- screw  10. 

In  that  form  of  sound-box  shown  in  Figs.  2 
and  5  two  elastic  bars  8a  take  the  place  of  the 
single  bar  8  of  Mg.  1,  the  lug  7a  of  the  stylus- 
lever  being  widened,  so  as  to  engage  with 
both  of  these  bars,  but  the  construction  being 
otherwise  similar  to  that  of  I  ig.  1 .  In  carry- 

ing out  my  invention,  however,  it  is  not  nec- 
essary in  all  cases  to  mount  the  stylus-lever 

directly  upon  an  elastic  rod  or  bar,  as  I  find 
that  good  results  can  be  attained  by  connect-  8o 
ing  a  spring  to  the  inner  end  of  the  stylus-le- 

ver and  to  that  portion  of  the  diaphragm- 
casing  opposite  the  portion  through  which 
the  stylus-lever  projects,  an  instance  of  this 
construction  being  shown  in  Jigs.  3  and  6, 

where  8b  represents  such  a  spring  connected 
at  one  end  to  the  inner  end  of  the  stylus-lever 
and  at  the  other  end  to  a  threaded  rod  11, 

which  is  engaged  by  a  nut  12,  the  latter  bear- 
ing upon  the  outer  end  of  a  tubular  stud  or  90 

boss  13  on  the  diaphragm-casing,  so  as  to 
provide  for  imparting  any  desired  degree  of 
tension  to  the  spring  8b.  When  this  form  of 
spring  connection  is  adopted,  the  method  of 
mounting  the  stylus-lever  upon  the  dia- 

phragm-casing may  be  varied  without  de- 
parting from  my  invention,  the  lever  in  the 

present  instance  being  provided  with  pro- 
jecting trunnions  15,  which  bear  upon  the 

diaphragm-casing  on  opposite  sides  of  the 
opening  through  which  the  stylus-lever 
passes,  said  trunnions  thus  forming  a  fulcrum 
upon  which  the  stylus-lever  can  vitrate  un- der the  action  of  the  wales  of  the  wa^ed  or 
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undulatoi\    groove  of    the   record    upon    the 
stylus  6. 

Having  (1ms  described  my  invention,  I 
claim   and   desire   to  secure   by    Letters  Pat- 

1.  A  talMng-machine  sound-box  bavins  a 
diaphragm  and  a  casing  therefor,  a  stylus-le- 

ver having  an  integral  portion  bent  at  an  an- 
gle   to   the   remainder   and    bearing   directly 

io  upon  said  diaphragm,  with  a  resilient  bar  ex- 
tending substantially  parallel  to  the  dia- 
phragm and  forming  an  elastic  connection 

between  said  stylus-lever  and  the  side  of  the 
diaphragm-casing  opposite  that  beyond 
which  the  said  lever  projects,  said  connection 
extending  from  its  point  of  attachment  to  the 
stylus-lever  in  a  direction  opposite  thereto 
and  imparting  resiliency  to  said  lever,  sub- 

stantially as  described. 
2.  A  talking-machine  sound-box  having  a 

diaphragm  and  a  casing  therefor,  a  stylus-le- 
ver bearing  upon  the  diaphragm,  a  resilient 

bar  extending  substantially  parallel  to  the 
diaphragm  and  crossing  the  diaphragm-casing 
in  the  same  direction  as  said  stylus-lever, 

■5 

20 

said  bar  providing  a  mounting  for  the  lever, 
substantially  as  described. 

3.  A  talking-machine  sound-box  having  a 
diaphragm,  a  casing  therefor,  one  or  more 
elastic  bars  extending  across  said  casing  be-  $o 
yond  the  diaphragm,  and  a  stylus-lever  ad- 

justably mounted  upon  said  bar  or  bars,  sub- 
stantially as  specified. 

I.  A  sound-box  provided  with  a  diaphragm 
and  with  a  stylus-lever  projecting  from  one  35 
side  thereof,  a  tensioning  device  for  said 
si  \  lus-lever  parallel  with  said  diaphragm  and 
extending  from  said  stylus-lever  to  the 
side  of  the  casing  opposite  that  from  which 
the  lever  extends,  the  tension  of  said  device  40 
being  exerted  to  prevent  lateral  movement 
of  said  lever. 

In  testimony  whereof  1  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

EDWARD  D.  GLEASON. 

Witnesses : 
F.  E.  Bechtold, 
Jos.  H.  Klein. 
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To  all  luhom  it  may  concern: 
Be  it  known  that  I,  Varian  M.  Harris,  a 

citizen  of  the  United  States  of  America,  and 
a  resident  of  Chicago,  in  the  county  of  Cook 

5  and  State  of  Illinois,  have  invented  certain 
new  and  useful  Improvements  in  Apparatus 
for  Duplicating  Phonograph  -  Records,  of 
which  the  following  is  a  specification. 

The  present  invention  relates  to  the  manu- 
io  facture  of  duplicate  phonograph-records  of 

celluloid  or  other  like  material,  in  which  a 
mold  is  used  having  a  negative  matrix 
formed  in  its  interior  surface  or  bore,  and 
into  which  negative-matrix  surface  the  du- 

15  plicate  phonograph-record  in  the  form  of  a 
thin-walled  cylinder  is  pressed  to  impart  to 
the  periphery  of  such  cylinder  a  positive  im- 

pression from  such  negative-matrix  surface; 
and  the  object  of  the  present  improvement 

20  is  to  provide  a  simple  and  efficient  apparatus 
for  use  in  the  described  process  and  with 
which  the  production  of  the  duplicate  records 
can  be  effected  in  a  rapid,  certain,  and  posi- 

tive manner,   all   as  will  hereinafter  more 
25  fully  appear  and  be  more  particularly 

pointed  out  in  the  claims. 
In  the  accompanying  drawings,  illustra- 

tive of  the  present  invention,  Figure  1  is  a 
longitudinal  section  of  a  primitive  form  of 

30  apparatus  embodying  the  present  invention, 
the  section  being  taken  on  fine  x  x,  Fig.  2; 
Fig.  2,  a  transverse  section  of  the  same  at 

line  x'  x' ,  Fig.  1. Similar  numerals  of  reference  indicate  like 
35  parts  in  both  views  of  the  drawings. 

.Referring  to  the  drawings,  1  represents  the 
main  mold  body  or  backing  of  any  usual  suit- 

able external  form  and  of  the  required  length 
and  which  is  formed  with  a  longitudinal  cen- 

40  tral  bore,  as  shown;  2  a  negative  matrix,  of 
metal  or  other  like  hard  substance,  having  a 
cylindrical  form  and  fitted  or  fixedly  secured 
within  the  bore  of  the  main  mold  body  or 
backing  1   as  a  lining.     Such  negative  ma- 

45  trix  will  have  its  interior  surface  formed  into 
a  negative  matrix  in  any  usual  manner, 
either  by  electrolytic  or  other  methods  now 
generally  employed  in  the  present  art. 

3  represents  the  thin  cylindrical  duplicate- 
50  record  blank  in  place  within  the  mold  and  in 

readiness   to   be   formed  into   a   completed 
record  by  the  present  apparatus. 

4  is  a  pressure-roller  of  a  cylindrical  form 
having  a  uniform  diameter  along  its  entire 

length  and  which  is  arranged  longitudinally  55 
within  the  bore  of  the  mold  and  blank  with 
its  axis  of  rotation  eccentric  to  the  axis  of 
the  cylindric  bore  of  the  mold,  &c,  and  with 
its  periphery  adapted  to  have  forcible  and 
rolling  contact  with  the  inner  surface  of  the  60 
blank  along  the  entire  length  thereof,  so  that 
in  its  movement  of  rotation  upon  its  own 
axis  and  in  its  orbital  movement  around  the 
axis  of   the  other  parts   the  said  pressure- 
roller  will  embed  the  periphery  of  the  dupli-  65 
cate-record  blank  3  in  the  negative-matrix 
surface  of  the  negative  matrix  2,  so  that 
with  a  completion  of  the  movement  of  said 
pressure-roller    and    the    removal    of    such 
blank  from  the  interior  of  the  mold  the  pe-  70 
riphery  of  such  blank  will  have  a  positive  im- 

pression of  the  negative  matrix  and  be  in  a 
condition  ready  for  use  on  a  phonograph  or 
like  apparatus.     Motion  when  required  may 
be  imparted  to  the  said  pressure-roller  in  a  75 
positive  manner  by  any  suitable  carrying 
and  driving  mechanism  winch  the  judgment 
of  the  maker  may  suggest  or  the  particular 
use  of  the  present  invention  msij  indicate. 

In  the  practical  use  of  the  present  appara-  80 
tus  any  usual  and  suitable  means,  either 
phj^sical  or  chemical,  may  be  employed  to 
soften  the  duplicate  phonograph-blank  3 
during  the  process  of  imparting  a  positive 
impression  upon  the  same  from  the  negative-  35 
matrix  surface  2  and  with  a  view  to  ex- 

pedite the  operation  of  the  apparatus  or 
when  required  in  the  formation  of  a  more 
perfect  positive  impression  upon  the  pe- 
ripher3T  of  such  duplicate-record  blanks.  90 

The  present  apparatus  is  more  especially 
adapted  to  the  formation  of  duplicate  rec- 

ords having  very  thin  walls,  which  render 
them  readily  collapsible,  in  that  by  partly 
collapsing  the  same  they  can  after  forming  95 
be  readily  and  quickly  removed  from  the 
interior  of  the  mold  without  any  liability  to  a 
marring  or  defacement  of  the  positive-record 
impressions  upon  their  peripheries. 

The  process  or  method  herein  described  100 
constitutes  the  subject-matter  of  my  appli- 

cation for  Letters  Patent,  filed  April  11,  1904, 
Serial  No.  202,515. 

Having  thus  fully  described  my  said  inven- 
tion, what  I  claim  as  new,  and  desire  to  se-   105 

cure  by  Letters  Patent,  is — 
1.  In  an  apparatus  for  making  duplicate 

phonograph-records   the   combination   of   a 
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phonograph-mold  having  a  longitudinal  cir- 
cular bore  that  is  provided  with  anegative- 

inairix  surface,  and  a  pressure-roller  of  a 
cylindrical  form  having  a  uniform  diameter 
along  its  entire  length  and  arranged  to  move 
in  an  orbital  path  with  relation  to  such 

matrix-surface  and  imparl  a  positive  im- 
pression to  an  interposed  cylindrical  phono- 

graph-blank  of  flexible  material,  along  the  en- 
tire length  of  such  blank  and  in  a  progressive 

manner,  substantially  asset  forth. 
2.  In  an  apparatus  for  making  duplicate 

phonograph -records  the  combination  of  a 
phonograph-mold  having  a  longitudinal  cir- 

cular bore  that  is  provided  with  a  negative- 
matrix  surface  and  a  pressure-roller  of  a  cy- 

lindrical form  having  a  uniform    diameter 

along  its  entire  length  and  arranged  longi- 
tudinally in  said  bore  with  its  axis  eccentric 

to  the  axis  of  such  bore,  and  adapted  to  have 
a  rotary  movement  around  its  axis  and  an 
orbital  movement  around  the  axis  of  said 

bore,  so  as  to  Impart  a  positive  impression  to 
an  interposed  cylindrical  phonograph-blank 
of  flexible  material,  along  the  entire  length  of 
such  blank  and  in  a  progressive  manner,  sub- 

stantially as  set  forth. 
Signed  at  Chicago,  Illinois,  this  14th  day 

of  April,  1 !)()(). 
VAKIAX   M.  HARRIS. 

Witnesses: 
Robert  Burns, 
M.  II.  Holmes. 
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UNITED  STATES  PATENT  OFFICE. 
EDUARD  WAWRINA.  OF  VIENNA,  AUSTRIA-HUNGARY. 

GRAMOPHONE   MECHANISM. 

No.  847,033. Specification  of  Letters  Patent. 

Application  filed  November  7,  1905.    Serial  No.  286,306. 

jra,cenx,aa  Mar;;.  12,  1907. 

To  all  whom  it  mar/  concern: 
Be  it  known  that  I,  Eduard  Wawrixa, 

mechanician,  a  subject  of  the  Emperor  of 

Austria,  residing  in  Vienna  VI.,  Gumpendor- 
5  f erstrasse  32,  Austria-Hungary,  have  invented 

new  and  useful  Improvements  in  or  Relating 
to  Gramophone  Mechanism ;  and  I  do  hereby 
declare  the  following  to  be  a  full,  clear,  and 
exact  description  of  the  invention,  such  as 

10  will  enable  others  skilled  in  the  art  to  which 

•  it  appertains  to  make  and  use  the  same,  ref- 
erence being  had  to  the  accompanying  draw- 

ings, and  to  letters  of  reference  marked  there- 
on, which  form  a  part  of  this  specification. 

1 5  The  object  of  the  present  invention  consists 
of  a  receiver  mechanism  for  gramophones 
in  which  a  displacing  mechanism  directly 

operated  by  the  motion  of  the  plate  and  c  in- 
prising   a   rotary   part   engaging   the   plate 

20  causes  the  receiving-trumpet,  connected  in 
the  usual  manner  with  the  reverberator  and 

the  stA'lus,  to  possess  a  motion  toward  the 
middle  of  the  plate,  and  thus  force  the  stylus 
to  engrave  spiral  courses  on  the  plate. 

25  In  the  drawing  the  object  of  the  invention 
is  illustrated  in  three  constructional  forms 

by  way  of  example. 
Figures  1  and  2  illustrate  one  construc- 

tional form  in  plan  view  and  in  side  eleva- 
30  tion  and  partial  section,  whereas  Figs.  3  and 

4  illustrate  details  of  the  apparatus.     Figs. 5  to  7  show  a  second  constructional  form  of 

the  invention  in  longitudinal  section,  side 
elevation,     and     plan,    respectively,    while 

35  Figs.  8  and  9  illustrate  the  third  construc- 
tional modification,  and  Figs.  10  and  11  illus- 

trate further  details  of  the  apparatus. 
The  plate  or  record-tablet  1 ,  operated  in 

the  well-known  manner  by  means  of  clock- 
40  work  or  the  like,  possesses  a  groove  arranged 

concentrically  to  the  opening  for  the  recep- 
tion of  the  central  pivot  2.  By  means  of 

this  groove  a  hub  is  formed,  the  outer  edge  of 
whereof  is  sloped  off,  so  that  it  forms  a  cone 

45  or  friction  wheel  3.  With  this  projection  a 
cone  or  friction  wheel  5,  bearing  a  worm- 
wheel  4,  engages,  said  cone-wheel  being  pref- 

erably supported  in  the  fork  end  6  of  a  revo- 
luble  arm  7,  connected  with  the  gramophone- 

50  box. 
In  order  to  maintain  the  two  above-men- 

tioned wheels  continuously  in  engagement 
with  each  other,  there  is  provided  a  pivot  8, 
fixed  to  the  end  of  the  arm  6,  forming  the 

55  bearing,  which  pivot  slides  on  the  periphery 
of  the  plate-aperture  9,  and  thereby  assures 

the  connection  of  the  cone-wheels,  which  can, 
moreover,  be  adjusted  relatively  to  each  other 
by  adjustment  of  the  screw  18. 

At  the  free  end  of  the  supporting-arm  7  is  60 
provided  a  cylinder  10,  which  again  supports 
a  second  cylinder  11,  in  which  a  pivot  13, 
supporting  the  trumpet,  is  capable  of  being 
secured  at  the  desired  height  by  means  of  a 

set-screw.  To  the  inner  cylinder  11  afore-  65 
said  there  is  attached  an  arm  15,  which  sup- 

ports a  toothed  rack  at  its  end,  which  rack 

engages  with  the  aforesaid  worm-wheel  4. 
The  operation  of  the  device  for  the  forming 

of  records  is  as  follows :  By  means  of  the  set-  70 
screw  14  the  trumpet  12  is  so  adjusted  that 
the  stylus  placed  upon  the  outer  edge  of  the 
plate  1  presses  upon  it  with  the  required 
pressure.  The  plate- 1  is  then  rotated  in  the 
well-known  manner,  whereby  the  cone-wheel  75 
3  5  aforesaid  also  receives  rotary  motion,  and 
by  means  of  the  worm-wheel  4  and  curved 
rack  16  the  arm  15  and  also  (by  the  turning 
of  the  trumpet  12)  the  stylus  are  drawn 
gradually  toward  the  middle  of  the  plate.  80 
From  these  two  motions  there  results  a  spiral 

draw7n  by  the  stylus.  By  suitably  adjust- 
ing the  gearing  the  mutual  distance  between 

the  separate  spirals  can  be  regulated  at  will. 
In  a  constructional  modification,  Figs.  5-7,  85 

a  plate  is  provided  which  has  at  its  center 

either  a  projecting  journal-box  or  a  hub.   In- 
stead  of  the   cone-wheels   above   described 

there  is  in  this  modification  provided  a  fric- 
tion-wheel adapted  to  revolve  either  against  90 

the  plate  or  in  a  groove  on  the  plate,  which 
friction-wheel  is  maintained  constantly  at 
the  same  distance  from  the  pivot  2  of  revolu- 

tion by  means  of  a  bow  20,  connected  with 
the  main  bearing  or  simply  supported  on  the  95 

central  pivot  2.     The  friction- wheel  5  afore- 
said is  provided  in  the  inside  of  the  hub  with 

a  threading  21,  by  means  of  which  when  the 
said  wheel  5  is  revolved  a  tooth-rack  16  is  op- 

erated, and  thereby  the  trumpet  is  moved  100 
with  it  toward  the  middle  of  the  plate.     The 
operation  of  this  modification  is  identical 
with  that  of  the  one  first  described,  and  the 
bow  20  may  also  be  connected  in  any  other 
convenient  manner  with  the  revolving  pivot  105 
2  or  the  central  aperture  9. 

In  another  modification,  Figs.  8-12,  the 
driving  of  the  apparatus  is  effected  as  al- 

ready set  forth;  but  there  is  a  spindle  16  or 
toothed  rack  which  can  be  placed  between  no 
two  arms  22  and  23,  which  arms  may  form, 

if  desired,  a  fixed  frame.     These  are  con- 
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nected  with  an  axle  24,  which  ie  itself  ad- 
justably supported  upon  another  arm  7.  pro- 

vided with  ;i  side  arm.  .On  this  axle  the 

trumpet  is  supported,  or  it  may  rest  upon  the 
5  rigid  arms  22  23  aforesaid.  In  order  to  ren- 

der the  interchange  of  the  membrane  easier 
and  to  effect  the  engagement  and  disengage- 

ment of  the  apparatus  more  easily,  the  axle 
supporting  the  trumpet  and  the  bent  tube  is 

io  arranged  revolubly.  The  limitation  of  the 
motion  hereof  is  provided  for  by  having  in 
the  frame  a  slot  28  and  a  pin  29,  which  pin  29 

is  at  tached  to  the  supporting-axle  27.  More- 
over, it  appears  often  desirable  to  prevent 

15  the  pressure  of  the  membrane  31,  for  which 
purpose  there  is  arranged  a  revoluble  bow  30, 
by  aid  of  which  the  center  of  gravity  can  he 
altered  at  will,  and  thus  the  pressure  can  also 
he  regulated  as  desired.  Any  other  loading 
of  the  membrane  •'->()  is  thus  rendered  unnec- 
essary. 

What  I  claim  as  my  invention,  and  desire 

to  secure  by  Letters  Patent,  is— 
1.  The  combination  of  a  gramophone  and 

its  rotary  record-tablet,  a  movable  stylus- 

supporting  member,  means  for  supporting- 
said  member,  and  means,  operative  from  said 
tablet  and  comprising  a  rotary  part  engaged 
with  the  tablet,  for  moving  the  stylus  rel  - 
tively  to  the  tablet,  substantially  as  de- 
scribed. 

2.  The  combination  of  a  gramophone  and 

its  rotary  record-tablet  having  a  concentric 
hub,  a  movable  stylus-supporting  member, 
means  for  supporting  the  said  member  and 

means,  operative  from  said  hub  and  com- 
prising a  rotary  part  engaged  with  the  tablet, 
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40 
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for  moving  said  member  on  its  pivot  whereby 
to  effect  a  movement  of  t he  stylus  relatively 
to  the  tablet,  substantially  as  described. 

.'{.  The  combination  of  a  gramophone  and 
its  rotary  record-tablet,  a  pivoted  stylus-sup- 

porting member  and  means  comprising  a  ro- 
tary toothed  part  engageable  with  the  tablet 

and  a  rack  controlling  said  stylus-supporting  45 
member,  for  moving  said  member  on  its 
pivot  and  thus  moving  the  stylus  relatively 
to  the  tablet,  substantially  as  described. 

4.  The  combination  of  a  gramophone  and 
its  rotary  record-tablet,  an  arm,  means  for 
supporting  said  arm,  a  rotary  toothed  part 
engageable  with  the  tablet  and  journaled  in 
said  arm,  a  stylus-supporting  member  ful- 
crumed  in  said  arm  and  a  rack  carried  by 
-*.;i<l  member  and  engaging  said  toothed  part 

substantially  as  described. 
5.  The  combination  of  a  gramophone  and  • 

its  rotary  record-tablet,  an  arm,  means  for 
supporting  said  arm,  said  tablet  having  a 
concentric  hub,  a  rotary  toothed  part  engag- 

ing the  hub  and  journaled  in  said  arm,  means 
for  maintaining  said  part  in  engagement  with 

the  hub,  a  stylus-supporting  member  ful- 
crumed  in  said  arm  and  a  rack  carried  by 
said  member  and  engaging  said  toothed  part, 
substantially  as  described. 

In  testimony  that  I  claim  the  foregoing  1 
have  hereunto  set  my  hand  this  21st  dav  of 
October,  1905. 

EDUAK1)  WAWRINA. 

Witnesses : 
Omiox  St.  A.  Dirk. 
Alvesto  S.  Hogue. 
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Flat 
Talking-Ma- the  following  is  a 

To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  William  Helm  Hoyt, 

a  citizen  of  the  United  States,  and  a  resident 
of  Wyoming,  in  the  county  of  Essex  and 

5  State  of  New  Jersey,  have  made  and  invented 
certain  new  and  useful  Improvements  in 

Apparatus  for  Making- 
chine  Records,  of  which 
specification. 

io  My  invention  relates  to  the  manufacture 
of  flat  records  or  disk  records  for  talking- 
machines,  and  has  for  its  object  to  provide 
means  for  making  a  plurality  of  such  records 
at  one  operation. 

15  The  invention  will  be  fully  described  here- 
inafter and  the  features  of  novelty  pointed 

out  in  the  appended  claims. 
Reference  is  to  be  had  to  the  accompany- 
ing drawings,  in  which — 

20  Figure  1  is  a  plan  view  of  an  apparatus 
suitable  for  the  purposes  of  my  invention. 
Fig.  2  is  a  sectional  elevation  thereof  on  line 

2  2  of  Fig.  1.  Figs.  3  and  4  are  partial  sec- 
tional elevations  showing  two  other  ways  of 

25  carrying  out  my  invention. 
As  illustrated  in  Figs.  1  and  2,  the  appa- 

ratus or  mold  comprises  a  bottom  plate  a  and 
a  top  plate  b,  which  are  adapted  to  be 
pressed  toward  each  other  by  any  suitable 

jo  mechanism,  such  as  a  hydraulic  press.  Suit- 
able means  are  provided  for  guiding  the 

plates  in  their  relative  movement  and  for 
properly  centering  the  record.  Such  means 
may  consist  of  a  center  pin  c,  secured  to  the 

35  bottom  plate  a  and  projecting  into  an  open- 

ing b'  of  the  top  plate  b,  and  of  dowels  or 
guide-pins  d  likewise  secured  to  the  bottom 
plate  a  and  sliding  through  suitable  open- 

ings of  the  top  plate  b,  said  guide-pins  being 
40  located  adjacent  to  the  four  corners.  The 

opposing  faces  of  the  top  plate  and  bottom 
plate  are  recessed,  as  shown,  to  receive 

matrices  e  and  e',  respectively,  the  molding- surfaces  of  which  face  each  other.     These 

45  matrices  may  be  alike,  so  as  to  produce  the 
same  record,  or  they  may  belong  to  different 
records.  The  apparatus  shown  in  Figs.  1 
and  2  further  comprises  a  central  plate  or 
backing/,  preferably  made  of  metal. 

50  In  operation  after  the  matrix  e  has  been 
placed  in  the  recess  of  the  bottom  plate  a  a 
disk  q  of  celluloid,  fiberloid,  pyroxylin r  ha r7T 
rubber,,  or  any  other  hard  gramophone  ma- 

terial,   (preferably,    however,    celhiloidj    is 

55  placed  on  the  upwardly-facing  molding-sur- 
face  of  the  matrix.     Then  the  foundation  li 

is  placed  on  the  celluloid  disk  g,  said  foun- 

dation  consisting  of  cardboard  or  arrvTTFrous" oFoETier  suitable  material  which  need  not  be 

pTastic.  Then  follows  another  disk  g'  of  60 
celhuoid  or  other  gramophone  material. 
Then  the  metal  plate  or  backing  /is  placed 
over  the  centering-pin  c  and  a  celluloid  disk 

g1  and  cardboard  foundation  ~h'  and  a  cellu- 
loid disk  g3  are  placed  on  top  in  substantially  65 

the  same  manner  as  described  for  the  lower 
record.  Then  comes  the  second  or  upper 

matrix  e'  with  its  molding-face  downward, 
and  finally  the  top  plate  b.  It  will  of  course 
be  understood  that  all  the  parts  which  are  70 
slid  on  the  centering-pin  c  are  provided  with 
proper  openings  for  this  purpose.  The 
mold  having  thus  been  assembled  together 
with  the  parts  of  the  record  is  placed  in  a 
hydraulic  press  and  there  subjected  to  the  75 
requisite  amount  of  pressure.  At  the  same 
time  heat  is  applied — as,  for  instance,  by 
means  of  steam — so  as  to  soften  the  celluloid 
or  other  plastic  ma.t.pria.1,  which  thus  takes 
the  impression  from  the  molding-surfaces  of  So 
the  matrices.  At  the  same  time  the  mar- 

ginal portion  of  the  celluloid  layers  or  disks 
will  generally  melt  or  be  softened  sufficient^ 
to  form  a  connection  around  the  edge  of  the 
foundations  h  or  V ,  as  shown  in  Fig.  1,  so  85 

that  the  foundation  will  be  entirely  envel- 
oped by  the  celluloid  or  other  plastic  sub- 

stance. After  the  pressure  and  heat  have 
been  continued  a  sufficient  length  of  time  the 
press  and  mold  are  cooled  in  any  suitable  90 
way,  as  by  means  of  cold  water.  Then  the 
pressure  is  released  and  the  finished  records 
are  removed  from  the  mold. 

While  I  have  described  the  making  of  only 

two  records  at  a  time,  I  desire  it  to  be  under-  95 
stood  that  my  invention  is  applicable  to  the 
making  of  a  much  larger  number  of  records 

by  one  operation.  '  Thus  in  Fig.  3  I  have shown   the   simultaneous   making   of   three 
records.     The   apparatus  differs  from  that  100 

shown  in  Fig.  2  only  by  the  use  of  an  addi- 
tional matrix  e1  between  the  top  matrix  e' 

and  the  backing-plate  /     This  matrix  e2  is 
substantially  the  same  as  the  top  matrix  e', 
but  has  its  periphery  perpendicular  instead  105 

of  slanting.     It  will  be'  seen  without  further 
detailed  description  how  three  records  are 
produced  by  one  operation  in  this  instance. 

In  some  cases  a  matrix  may  have  molding- 
surfaces  on  both  sides,  as  shown  in  Fig.  4,   no 
for  the  matrix  e3.     The  recesses  of  the  bot- 

tom plate  a  and  top  plate  b  in  this  case  re- 
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erne  backing-plates  /'  j" .  respectively,  in- 
stead of  the  matrices  <  e'.  The  operation  is 

substantially  the  same  as  hereinbefore  de- 
scribed. 

I  have  ascertained  thai  up  to  ten  records 
may  be  made  readily  at  one  operation  by  the 
use  of  my  invention. 

If  desired,  a  double  record  ha\  ing  it  record- 
groove  on  each  surface  may  be  produced  by 

10  placing  the  record-blank  between  two  mat- 
rices the  molding-surfaces  of  which  are  to- 
ward each  other. 

The  process  herein  described  is  claimed  iii 
a  divisional  application  filed  by  me  August 

15    15,  1906,  Serial  No.  330,648. 

1  (  la i m  as  my  invention — 
1.  An  apparatus  for  making  Hat  talking- 

machine  records,  comprising  two  plates  mov- 
able toward  and  from  each  other,  a  central 

20  guiding-pin  on  one  of  the  plates,  and  an  in- 
termediate plate  fitted  on  said  pin,  and  form- 

ing spaces  at  each  side  of  said  intermediate 
plate  for  the  reception  of  record  material, 
one  of  the  surfaces  which  bound  each  of  such 

2 5  spaces  having  sound-record  grooves,  while 
the  other  surface  bounding  the  same  space 
acts  as  a  backing. 

2.  An  apparatus  for  making  flat  sound- 
records,  comprising  opposing  end  plates  mov- 

30  able  relatively  to  each  other,  an  intermediate 
plate  located  between  said  end  plates  and 

adapled  In  be  spaced  therefrom  to  accom- 
modate the  record  material,  one  of  the  faces 

which  engage  the  record  material  being  a 
molding-surface  while  the  other  surface  which  35 
engages  the  same  record  material  acts  as  a backing. 

:;.  An  apparatus  for  making  flat  sound- 
records,  comprising  two  end  plates  movable 
relatively  to  each  other,   matrices  engaging  so 
said  end  plates  and  having  molding-grooves 
on  their  opposing  surfaces,  and  an  interme- 

diate plate  located  between  said  matrices 
and  adapted  to  form  a  backing  for  the  record 
material.  45 

4.  An  apparatus  for  making  flat  sound- 
records,  comprising  two  end  plates,  a  center- 
pin  secured  to  one  of  said  end  plates,  matrices 
fitted  on  said  center-pin  and  engaging  the  re- 

spective end  plates,  said  matrices  having  50 
molding-grooves  on  their  opposing  surfaces, 
and  an  intermediate  plate  likewise  fitted  on 
said  center-pin  and  adapted  t<>  form  a  back- 

ing for  the  record  material. 
In  testimony  whereof  I  have  hereunto  set  Sl> 

my  hand  in  the  presence  of  two  subscribing 
witnesses. 

WILLIAM  HEIA1  HOYT. 

Witnesses: 
Eleanor  J.  Adams, 
Edwin  F.  Hale. 
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No.  847,631. Specification  of  Letters  Patent.  Patented  March  19,  1907. 

Application  filed  February  20,  1906.    Serial  No.  301,981. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edward  L.  Aiken,  a 

citizen  of  the  United  States,  and  a  resident 
of  East  Orange,  in  the  county  of  Essex  and 

5  State  of  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Phono- 

graphs, of  which  the  following  is  a  descrip- 
tion. 
My  invention  relates  to  phonographs,  and 

io  more  particularly  to  phonographs  of  the 
type  shown  in  United  States  Patent  No. 
772,485,  granted  October  18,  1904,  to  Weber 
and  Hibbard. 

My  invention  has  for  its  object  the  pro- 
15  vision  of  improved  means  for  raising  and 

lowering  the  arm  which  carries  the  repro- 
ducer or  recorder  and  for  causing  the  same 

to  be  stepped  in  a  rearward  direction  when- 
ever desired,  said  means  being  adapted  to 

20  prevent  accidental  displacement  of  the  re- 
corder or  reproducer  with  respect  to  the  rec- 

ord-surface, especially  when  the  instrument 
is  being  used  by  beginners  or  those  not  par- 

ticularly skilful  in  its  use. 
25  My  invention  also  comprises  certain  other 

details  of  construction,  which  will  be  herein- 
after fully  set  forth. 

Referring  to  the  accompanying  drawings, 
Figure  1  is  an  end  view  of  a  phonograph  em- 

30  bodying  my  invention,  the  recorder  or  repro- 
ducer frame  being  elevated  so  that  the  feed- 

nut  is  disengaged  from  the  feed-screw.  Fig. 
2  is  a  broken  plan  view  of  the  same.  Fig.  3 
is  a  view  similar  to  Fig.   1,  certain  of  the 

35  parts  being  removed  for  the  sake  of  sim- 
plicity and  clearness  and  shows  the  positions 

assumed  by  the  parts  when  the  recorder  or 
reproducer  carrier-arm  is  elevated  and  is  be- 

ings stepped  in  a  rearward  direction.     Fig.  4 
40  is  a  similar  view  showing  the  parts  when  the 

recorder  or  reproducer  is  in  operative  posi- 
tion with  respect  to  the  rotating  record  or 

\ blank.     Fig.  5  is  a  detail  plan  view  of  the 
i  mechanism    for    stepping    the    carrier- arm 

45  rearward. 
The  phonograph  shown  comprises  a  body 

1  and  back  rod  2,  which  extends  transversely 
1  hereof  and  upon  which  the  sleeve  3  is 
mounted  to  slide  hi  the  usual  manner,  said 

50  sleeve  carrying  the  usual  feed-nut  spring  4 
and  feed-nut  5.  Parallel  with  the  rod  2  is 
the  feed-screw  6,  which  operates  in  the  usual 
manner  to  impart  forward  movement  to  the 
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sleeve  3.  Parallel  with  the  rod  2  is  a  front 

guide-rod  7,  which  is  adapted  to  support  the 
forward  end  of  the  carrier-arm  8,  extending 
forward  from  and  preferably  integral  with 
the  sleeve  3.  This  arm  is  provided  with  a 
depending  projection  9,  which  rests  upon  the 
rod  7  when  the  feed-nut  is  in  engagement 
with  the  feed-screw,  as  shown  in  Fig.  4.  An 
auxiliary  arm  10  is  pivoted  on  a  pin  11,  car- 

ried by  the  arm  8.  The  arm  10  carrier  a 
spectacle-frame  12,  which  is  pivoted  on  a 
screw  13,  carried  by  the  said  arm,  said  spec- 

tacle-frame being  adapted  to  turn  on  its 
pivot,  so  as  to  bring  either  the  recorder  or 
reproducer  into  operative  position,  as  de- 

sired, the  spectacle-frame  being  provided 
with  a  pair  of  lugs  40,  which  are  adapted  to 
engage  a  notch  41  in  the  end  of  the  arm  8 
and  lock  the  said  frame  when  lowered  into 
operative  position  and  to  be  disengaged 
from  said  notch  when  the  spectacle-frame 
is  raised  by  lifting  upon  the  finger-piece  26, 
so  that  the  auxiliary  arm  10  turns  on  the 

pivot-pin  1 1 . In  order  that  the  recorder  and  reproducer 
may  operate  upon  blanks  or.  records  which 
vary  gradually  in  diameter,  it  is  desirable 
that  recorders  and  reproducers  of  the  floating- 
weight  type  be  used  in  which  the  weights 
have  a  large  range  of  movement.  In  using 
such  instruments  it  is  desirable  to  provide 
means  for  sustaining  the  weight  belonging  to  ̂ 5 
the  reproducer  when  the  recorder  is  in  opera- 

tive position,  and  vice  versa,  because  espe- 
cially when  operating  upon  a  large  blank  the 

weight  belonging  to  the  inactive  instrument 
would  be  likely  to  occupy  a  position  suffi- 

ciently low  as  to  bring  the  stylus  thereof 
into  contact  with  the  record-surface.  In 
order  to  prevent  this,  a  plate  14  is  secured  to 
the  forward*end  of  the  arm  8  by  screws  15,1 
its  position  being  such  that  when  the  spec-  95 
tacle-frame  is  in  position  for  the  recorder  to 
operate  upon  the  blank,  as  in  Fig.  1,  the 
weight  16  of  the  reproducer  will  rest  upon 
one  end  of  the  said  plate  14,  and,  vice  versa, 
when  the  reproducer  is  in  operative  position 
the  weight  17  of  the  recorder  will  rest  upon 
the  other  end  of  the  plate  14. 

The  means  for  elevating  the  carrier-arm  8 
comprises  a  lift-lever  18  of  peculiar  form. 
This  lever  is  pivoted  on  a  screw  18a,  secured 
to  the  arm  8,  so  as  to  turn  on  a  horizontal 
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axis  parallel  to  the  Pod  7.  The  finger-piece 
l«)  extends  outward  from  the  body  oi  the 
lever  is,  SO  that  it  ma\  be  readily  manipu- 

lated by  the  operator  for  moving  the  lever, 
5  which  is  provided  with  a  cam-surface  20,  so 

situated  as  to  be  broughl  into  operative  eon- 
tact  with  the  supporting -rod  7  as  the  lever 
is  turned  on  its  pivot,  thus  effecting  the  ele- 

vation of  the  arm  8  from  the  position  of  Fig. 
I  to  that  of  Fig.  1.  The  body  of  the  lever  L8 

is  cut  away,  as  shown  at  '21,  to  receive  the 
end  of  the  pin  11,  which  operates  as  a  stop 
for  the  lever  is  in  both  directions,  as  shown 
in  Figs.  I  and  4.  A  Hat  spring  22  is  seemed 
at  one  end  to  the  arm  8  by  a  stud  2)!  and  is 
arranged  to  press  against  the  arm  17  and 
hold  it  in  either  of  its  extreme  positions.  In 
one  position  the  spring  presses  againsl  a 
concave  surface  formed  upon  the  rear  edge 

20  of  the  lever  IS,  as  shown  in  Fig.  4,  and  in  the 
other  extreme  position  the  spring  presses 
upon  the  end  of  the  tooth  2  1,  as  in  Fig.  3. 
The  lever  IS  also  carries  a  hook  25,  the  end 
of  which  is  immediately  below    the   rod   7 

25  when  the  arm  S  is  depressed  and  tin1  feed-nut 
in  engagement  with  the  feed-screw.  In  this 
position  the  hook  25  prevents  the  arm  8 from 
being  raised.  This  is  desirable,  because  in 

shifting  the  spectacle-frame  the  operator 
seizes  the  finger-piece  20,  so  as  to  raise  the 
arm  10,  and  as  the  pivotal  movement  of  said 
arm  on  the  pin  11  is  limited  there  would  be  a 
tendency  to  move  the  arm  S,  so  as  to  release 
the  feed-nut  5  from  the  feed-screw,  and  it 
would  then  he  possible  for  the  arm  S  to  slide 
along  the  rod  2,  thus  displacing  the  recorder 

or  reproducer  with  respect  to  the  record-sur- 
face. With  the  structure  shown,  however, 

the  spectacle-frame  may  be  readily  shifted, 
40  and  it  is  impossible  in  this  way  to  move  the 

arm  8  either  vertically  or  laterally. 

The  lever  1 8  is  provided  with  a  boss  or  pro- 
jection 27,  in  which  a  screw  28"  is  mounted. 

Pivoted  upon  said  screw  is  a  pawl  28,  which 
45  is  normally  held  in  the  position  shown  in  Fig. 

4  by  a  coil-spring  29,  secured  at  one  end  to 
the  screw  2SU  or  boss  27  and  at  the  other  end 
to  a  small  pin  30,  carried  by  the  pawl.  The 
rear  surface  of  the  rod  7  is  provided  with 
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teeth  forming  a  rack  31,  the  said  teeth  bein<i' 
adapted  to  be  engaged  by  the  pawl  28  when 
it  is  desired  to  step  the  arm  S  a  short  distance 
in  a  rearward  direction.  This  is  accom- 

plished by  the  movement  of  the  lever  18, 
which  first  effects  the  elevation  of  the  arm  8 

by  the  cooperation  of  the  cam-surface  20  and 
rod  7,  so  as  to  separate  the  feed-nut  and  the 
feed-screw,  and  a  further  movement  brings 
the  end  of  the  pawl  28  into  engagement  with 

60  one  of  the  teeth  of  the  rack  31,  as  shown  in 
Figs.  3  and  5.  A  further  movement  of  the 
lever  18  causes  the  pawl  to  move  the  arm  S 
rearward,  since  the  free  end  or  point  of  the 

pawl  is  held  by  the  rack,  causing  the  pin  28" 
65   to  move  in  an  arc  described  about  the  point 

of  the  paWl  as  ;i  center  until  the  said  point 
lea  ves  t  lie  rack  31  .  as  shown  in  Fig.  2.  the  le- 

ver Is  being  then  in  it>  extreme  position. 
When  the  parts  assume  this  relation,  the 
sleeve  3  cm  be  moved  freely  upon  the  rod  2  70 
and  the  recorder  or  reproducer  brought  into 
any  desired  position  with  respect  to  the 
record-surface.  The  movement  of  the  lever 

is  has  stepped  the  arm  8  a  short  distance 
fearwi  rdly,  and,  if  desired,  the  lever  may  be  75 
operated  a  second  time  in  order  to  double 
t  his  distance;  but  ordinarily  a  single  move- 

ment of  the  lexer  will  be  sufficient   to  enable 

the  operator  to  recognize  the  last  few  words 
upon  the  record,  which  is  the  purpose  for  So 
which  the  reproducer  is  usually  stepped  rear- 

ward. Of  course  a  very  slight  movement  of 
the  lever  is  from  the  position  of  Fig.  4  will 
raise  the  feed-nut  from  the  feed-screw  and 
('liable  the  arm  S  to  be  moved  laterally,  if  de-  85 sired. 

Having  now  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is  as  follows: 

1.  In  a  phonograph,  the  combination  with  90 
a   carrier-arm   and   means  for  progressively 
moving  the  same  when  in  a  lowered  position, 
of  a  guide  for  supporting  the  free  end  of  the 
carrier-arm  and  a  lift-lever  applied  to  said 
arm  so  as  to  be  capable  of  a  simple  pivotal  95 
movement  in  a  plane  and  provided  with  a 
cam-surface  which  cooperates  with  si  id 
guide  to  lift  the  carrier-arm,  and  an  exten- 

sion which  prevents  the  raising  of  said  arm 
when  the  lift-lever  is  in  its  down  position,  100 
substantially  as  set    orth. 

2.  In  a  phonograph,  the  combination  with 
a  carrier-arm  and  means  for  progressively 
moving  the  same  when  in  a  lowered  position, 
of  a  guide  for  supporting  the  free  end  of  the  105 
carrier-arm.  and  a  lift-lever  applied  to  said 
arm  so  as  to  be  capable  of  a  simple  pivotal 
movement  in  a  plane  and  provided  with  a 
cam-surface  which  cooperates  with  said 

guide  to  lift  the  carrier-arm,  and  a  hook  or  -10 
extension  which  is  located  immediately  be- 

low said  guide,  when  the  lift-lever  is  in  its 
down  position,  substantially  as  set  forth. 

3.  In  a  phonograph,  the  combination  with 
a  carrier -arm  and  means  for  progressively  115 
moving  the  same  when  in  a  lowered  position, 
of  a  guide  for  supporting  the  free  end  of  the 
carrier- arm,  and  a  lift-lever  pivoted  to  said 
arm  on  a  horizontal  axis  and  provided  with 
a  cam-surface  which  cooperates  with  said  12c 
guide  to  lift  the  carrier-arm  and  an  extension 
which  prevents  the  raising  of  said  arm  when 
the  lift-lever  is  in  its  down  position,  sub- 

stantially as  set  forth. 
4.  In  a  phonograph,  the  combination  with   125 

a   carrier-arm  and  means  for  progressively 
moving  the  s  1  me  when  in  a  lowered  position, 
of  a  guide  for  supporting  the  free  end  of  the 
carrier-arm,  and  a  lift-lever  pivoted  to  said 
arm  on  a  horizontal  axis  and  provided  with  a   130 
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cam-surface  which  cooperates  with  said 
guide  to  lift  the  carrier-arm,  and  a  hook  or 
extension  which  is  located  immediately  be- 

low said  guide  when  the  lift-lever  is  in  its 
down  position,  substantially  as  set  forth. 

5.  In  a  phonograph,  the  combination  with 
a  carrier-arm  and  means  for  progressively 
moving  the  same  when  in  a  lowered  position, 
of  a  guide  for  supporting  the  free  end  of  the 
carrier-arm,  and  a  lift-lever  pivoted  to  said 
arm,  said  lever  being  provided  with  a  cam- 
surface  normally  below  said  guide  which  co- 

operates with  said  guide  to  lift  the  carrier- 
arm,  and  a  shoulder  beyond  said  cam-surface 

15  adapted  to  rest  upon  said  rod  when  the  lift- 
lever  is  in  its  up  position,  substantially  as  set 
forth. 

6.  In  a  phonograph,  the  combination  with 
a  carrier-arm  and  means  for  progressively 
moving  the  same  when  in  a  lowered  position, 
of  a  guide  for  supporting  the  free  end  of  the 
carrier-arm  and  a  lift-lever  pivoted  to  said 
arm  and  provided  with  a  cam-surface  nor- 

mally below  said  guide  which  cooperates 
with  said  guide  to  lift  the  carrier-arm,  and  a 
spring  applied  to  said  lever  to  hold  the  same 
in  its  down  position,  substantially  as  set 
forth. 

7.  In  a  phonograph,  the  combination  with 
30  a  carrier-arm  and  means  for  progressively 

moving  the  same  when  in  a  lowered  position, 
of  a  guide  for  supporting  the  free  end  of  the 
carrier-arm,  and  a  lift-lever  pivoted  to  said 
arm  and  provided  with  a  cam-surface  nor- 

mally below  said  guide  which  cooperates 
with  said  guide  to  lift  the  carrier-arm,  and  a 
spring  applied  to  said  lever  to  hold  it  in  its  up 
position,  substantially  as  set  forth. 

8 .  In  a  phonograph,  the  combination  with  a 
carrier-arm  and  means  for  progressively 
moving  the  same  when  in  a  lowered  position, 
of  a  guide  for  supporting  the  free  end  of  the 
carrier-arm,  and  a  lift-lever  pivoted  to  said 
arm  and  provided  with  a  cam-surface  nor- 

mally below  said  guide  which  cooperates 
with  said  guide  to  lift  the  carrier-arm,  and  a 
double-throw  spring  applied  to  said  lever  to 
hold  it  in  either  its  up  or  down  position,  sub- 

stantially as  set  forth. 
9.  In  a  phonograph,  the  combination  with 

a  carrier-arm  and  means  for  progressively 
moving  the  same  when  in  a  lowered  position, 
of  a  guide  for  supporting  the  free  end  of  the 
carrier-arm,  and  provided  with  a  rack,  and  a 
lift-lever  pivoted  to  said  arm  on  a  horizontal 
axis,  said  lift-lever  being  provided  with  a 
pawl  adapted  to  engage  with  said  rack  at  or 
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near  the  end  of  the  lifting  operation  of  said 
lever  so  as  to  impart  a  lateral  movement  to 
the  carrier-arm,  substantially  as  set  forth.       60 

10.  In  a  phonograph,  the  combination  with 
a  carrier-arm  and  means  for  progressively 
moving  the  same  when  in  a  lowered  position, 
of  a  guide  for  supporting  the  free  end  of  the 
carrier- arm  and  provided  with  a  rack,  a  lift-  65 
lever  pivoted  to  said  arm  on  a  horizontal 
axis,  said  lift-lever  being  provided  with  a 
pawl  adapted  to  engage  with  said  rack  at  or 
near  the  end  of  the  lifting  operation  of  said 
lever  so  as  to  impart  a  lateral  movement  to  70 
the  carrier-arm,  and  a  stop  for  limiting  the 
pivotal  movement  of  said  lift-lever,  sub- 

stantially as  set  forth, 
11.  In  a  phonograph,  the  combination  with 

a  carrier-arm  and  means  for  progressively  75 
moving  the  same  when  in  a  lowered  position, 
of  a  guide  for  supporting  the  free  end  of  the 
carrier-arm  and  provided  with  a  rack,  a  lift- 
lever  pivoted  to  said  arm  on  a  horizontal 
axis,  said  lift-lever  being  provided  with  a  80 
pawl  adapted  to  engage  said  rack  at  or  near 
the  end  of  the  lifting  operation  of  said  lever 
so  as  to  impart  a  lateral  movement  to  the 
carrier-arm,    and    a   stop    for   limiting   the 
movement  of  said  lift-lever  inboth  directions,  85 
substantially  as  set  forth. 

12.  In  a  phonograph,  the  combination  with 
a  traveling  carrier-arm,  of  a  pivoted  specta- 

cle-frame carried  thereby  and  adapted  to  sus- 
tain a  reproducer  and  recorder,  and  a  sup-  90 

port  traveling  with  said  carrier-arm  and  so 
located  as  to  receive  and  sustain  the  floating 
weight  of  the  reproducer  or  recorder  when  the 
spectacle-frame  is  turned  so  as  to  bring  said 
reproducer  or  recorder  into  an  inactive  posi-  95 
tion,  substantially  as  set  forth. 

13.  In  a  phonograph,  the  combination  with 
a  carrier-arm  and  means  for  progressively 
moving  the  same  when  in  a  lowered  position, 
of  a  guide  for  supporting  the  free  end  of  the  100 
carrier-arm,  apivoted  spectacle-frame  carried 
thereby  and  a  transverse  support  secured 
to  said  carrier-arm  in  position  to  receive  and 
sustain  the  floating  weight  of  the  repro- 

ducer or  recorder  when  the  spectacle-frame  is  105 
turned  so  as  to  bring  said  reproducer  or  re- 

corder into  an  inactive  position,  substantially 
as  set  forth. 

This  specification  signed  and  witnessed 
this  2d  day  of  February,  1906. 

EDWAKD  L.  AIKEN. 
Witnesses : 

Delos  Holden, 
Frank  D.  Lewis. 
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ipolication  filed  October  14, 1905.    Serial  Ho,  282,710, 

To  (ill  whom  it  may  concern: 

Be  it  known  that  I,  Alexander  N.  Pier- 
man,  a  citizen  of  the  United  States,  residing 
at  Newark,  in  the  county  of  Essex  and  State 

5  of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Phonic  Appa- 

ratus, of  which  the  following  is  a  description. 
My  invention  relates  to  phonic  apparatus 

of  the  type  wherein  a  rotating  friction-wheel 
io  is  used  in  comhination  with  a  friction-shoe 

pressed  against  the  same,  power  being  ap- 
plied for  rotating  the  friction- wheel,  and  the 

pressure  between  the  friction-shoe  and  fric- 
tion-wheel being  varied  by  suitable  means 

1 5  representative  or  sound- vibrations,  thus  pro- 
ducing variations  in  the  amount  of  friction, 

which  by  suitable  mechanical  connections 
may  operate  a  diaphragm  or  other  phonic 
apparatus. 

20  My  invention  relates  more  particularly  to 
devices  for  reproducing  sounds  through  the 
instrumentality  of  a  phonographic  record, 
the  phonographic  stylus  being  connected 
with  said  friction-shoe  and  operating  to  vary 

25  the  amount  of  friction. 
Heretofore,  as  far  as  I  am  aware,  the  fric- 

tion-wheel has  always  been  driven  from  a 
stationary  motor,  and  the  said  friction-wheel 
has  either  been  mounted  so  as  to  have  no 

3c  progressive  motion  or  in  case  it  has  been 
mounted  on  a  traveling  carrier  the  driving 
mechanism  has  been  so  arranged  that  the 

friction-wheel  may  receive  its  power  from 
the  said  stationary  motor  during  its  move- 

35  ment  with  the  carriage.  These  devices  are 
objectionable,  however,  because  they  are  not 

readily  applicable  to  an  ordinary  phono- 
graph and  require  special  forms  of  instru- 

ments,  which    are    expensive   to   construct 
40  and  which  in  some  cases  cannot  be  used  with 

an  ordinary  phonographic  speaker. 
My  invention  has  for  its  general  object 

the  provision  of  a  mechanism  of  the  charac- 
ter referred  to   and    more    particularly  its 

45  application  to  a  phonograph  of  ordinary 
construction,  so  that  the  mechanism  may  be 

interchangeable  with  an  ordinary  phono- 
graphic reproducer  without  the  addition  of 

any  parts  whatsoever  to  the  ordinary  pho- 
50  nograph.  This  object  has  been  carried  out  j 

by  the  mounting  of  a  complete  frictional  | 

reproducing  apparatus  upon  a  base  which  j 
is  adapted  to  fit  within  the  ordinary  car-  j 
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rier-arm  of  a  phonograph  or  other  talking- 
machine,  the  friction-wheel  being  driven  by 
a  motor  carried  upon  a  suitable  frame  se- 

cured to  or  integral  with  the  frame  upon 
which  the  various  operating  parts  of  the  re- 

producing mechanism  are  carried,  whereby 
the  friction-wheel  may  be  continuously 
driven  during  the  progressive  movement  of 
the  carrier-arm  without  the  disadvantages 
resulting  from  the  use  of  a  stationary  motor, 
and  without  the  necessity  of  increasing  the 
strength  or  power  of  the  usual  phonograph-  65 
motor  to  enable  it  to  drive  the  friction-wheel 

in  addition  to  the  work  of  driving  the  man- 
drel and  feed-screw. 

Reference  is  hereby  made  to  the  accom- 
panying drawing,  in  which —  70 

Figure  1  is  a  plan  showing  in  dotted  lines 
a  phonograph  of  ordinary  construction  and 
in  full  lines  an  embodiment  of  my  invention 
applied  thereto.  Fig.  2  is  a  side  elevation  of 
my  improved  reproducer  looking  from  the  75 
left  of  Fig.  1;  and  Fig.  3  is  a  similar  view, 

parti}*  in  section,  looking  from  the  right  of 
Fig.  1. 

Corresponding  parts  are  designated  by  the 
same  reference-numerals  in  the  several  views.  80 

The  phonograph  shown  in  Fig.  1  is  of  the 
usual  well-known  construction  and  com- 

prises a  main  shaft  a,  driven  by  means  of  any 
suitable  stationary  motor,  (not  shown,)  such 
as  a  spring  or  electric  motor,  situated  usually 
below  the  same  and  transmitting  power 
thereto  by  means  of  a  belt  passing  over  the 

drive-pulley  b.  The  shaft  a  carries  at  one 

end  a  mandrel  c,'  upon  which  a  cylindrical 
sound-record  tablet  d  is  held  by  frictional 
engagement.  A  feed-screw  e,  formed  upon 
the  shaft  a,  imparts  a  progressive  forward 
movement  to  the  carrier  f,  sleeved  on  the 
back  rod  g,  the  said  carrier  comprising  an 
arm  /;,  extending  over  the  mandrel  c  and  95 
supported  at  its  forward  end  upon  a  straight 
edge  i,  a  circular  eye  1c  being  formed  m  said 
arm  to  receive  the  recorder  or  reproducer. 
The  parts  thus  described  being  well  known 
form  no  part  of  my  invention,  except  as  com 
bined  with  elements  which  I  will  now  de 
scribe. 

A  circular  base  1,  having  a  flange  2,  car- 
ries the  frame  3,  by  which  the  friction-wheel 

4  is  carried.     The  base  1  is  of  a  suitable  size  105 
to  fit  within  the  eye  Tc  of  the  arm  It,  being  held 

85 

90 

100 
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herein  by  t  lit-  usual  set-sere^  m.  The  fric- 
tion-wheel 4  is  secured  upon  one  end  of  a 

shaft  .")  in  any  suitable  manner,  and  the  said 
shafl  i>  journaled  in  a  bearing  carried  by  the 

5  frame  3.  Upon  the  opposite  end  of  the 
shafl  5  is  ;i  gear  6,  secured  in  any  suitable 
manner,  as  by  a  pin  7,  passing  through  its 

hid)  (>'.  The  gear  6  is  driven  by  means  of  a 
gear-train  s,  driven  from  a  spring-barrel  9, 

io  the  whole  constituting  a  spring-motor  pro- 
vided with  a  governor  lit  of  any  approved 

construction.  Partially  surrounding  the 
friction-wheel  I  is;:  friction-shoe,  comprising 
two  parts  ll  and  12,  pivot   lly  connected  at 

15  13.  Thepart  12  is  connected  to  a  diaphragm 
1  1  by  a  link  15,  which  is  pivoted  at  Hi  to  the 
part  12  and  at  its  opposite  au\  to  a  lug  or 

pivot-block  17,  secured  to  the  diaphragm. 
The  diaphragm  is  clamped  between  gaskets 

20  IS  by  means  of  screws  10,  which  pass  through 
the  plate  20  and  are  1  breaded  in  the  plate  21, 
the  hitter  plate  being  rigid  with  the  frame  3. 
The  reproducing-stylus  23  is  carried  at  one 
end  of  a  lever  24,  which  is  pivoted  at  25  to  a 

?5  lug  depending  from  the  compensating  weight 
26.  This  weight  is  pivoted  at  27  to  a  pin  or 

hi»'  carried  by  the  ring  1,  whereby  the  stylus 
23  may  rise  and  fall  to  conform  to  inequali- 

ties or  irregularities  in  the  shape  of  the  rec- 
30  ord-tablet.  That  end  of  the  lever  24  oppo- 

site the  stylus  23  is  connected  by  a  link  28  to 
a  lever  29.  This  lever  is  pivoted  at  30  to  the 
frame  3  and  has  an  arm  31,  which  engages  a 
shoulder  formed  in  the  extension  32  of  the 

35  friction-piece  11.  A  tension-spring  33  is 
connected  at  one  end  to  the  member  32  and 

at  the  other  end  to  an  adjusting-lever  34. 
The!  lever  34  is  pivoted  on  a  stud  35  and  is 

adjusted  by  means  of  an  adjusting-screw  36, 
40  threaded  in  a  stud  37,  carried  by  the  frame  3, 

whereby  ,  ny  desired  degree  of  tension  of  the 
spring  33  may  be  obtained. 

It  will  he  obvious  that  the  rotation  of  the 

friction-wheel  4  in  the  direction  indicated  by 
45  the  arrow  will  produce  a  thrust  upon  the  dia- 

phragm 14,  which  thrust  will  be  diminished 
when  the  friction  between  the  friction  wheel 
and  shoe  is  lessened  and  wall  be  increased  as 

the  friction  increases.     The  amount  of  fric- 

50  tion  between  the  friction-shoe  and  friction- 
wheel  will  be  varied  by  the  movements  of  the 
stylus  23  in  accordance  with  the  elevations 

and  depressions  of  the  sound-record  groove 
of  the  tablet  d.     As  the  stylus  rises  the  lever 

55  24  draws  the  link  28  down,  and  the  arm  31  of 
the  lever  29  presses  against  the  shoulder  of 
the  extension  32,  thereby  lessening  the  fric- 

tion. The  spring  33  operates  to  increase  the 
friction  when  the  arm  31    moves  in  the  re- 

60  verse  direction,  corresponding  to  a  depression 
of  the  sound-record  groove.  The  result  is 
that  the  diaphragm  14  is  thrown  into  vibra- 

tions corresponding  to  the  elevations  and  de- 
pressions of  the  sound-record  tablet  and  pro- 

65   duces  sounds  corresponding  to  those  recorded 

upon  the  said  tablet,  the  friction-wheel  4  be- 
ing continuously  driven  by  the  spring-motor, 

which  travels  with  it  during  the  operation  of 
the  instrument.  It  will  be  obvious  that 
other  forms  of  motor  may  be  mounted  upon 

the  frame  .'!  lor  driving  the  friction-wheel  4,  if 
desired,  such  an  as  electric  motor,  water-mo- tor, &C. 

Having  now  described  my  invention,  what 
I  claim  as  new  therein,  and  desire  to  secure 

by  Let  ters  Patent ,  is — 1 .  In  a  phonic  apparatus,  the  combination 

of  a  traveling  carrier  and  means  for  progress- 
ively moving  the  same,  a  diaphragm,  friction- 

wheel  and  motor  carried  by  the  carrier,  a 
driving  connection  between  said  motor  and 
friction-wheel,  a  friction  member  pressing 
against  said  friction-wheel,  a  connection  be- 

tween said  friction  member  and  diaphragm, 
and  means  representative  of  sound-vibrations 
for  varying  the  amount  of  friction  between 
the  friction-wheel  and  friction  member,  sub- 

stantially as  set  forth. 
2.  In  a  phonograph,  the  combination  of  a 

phonographic  tablet,  means  for  rotating  the 
same,  a  carrier  movable  across  said  tablet,  a 

stylus,  diaphragm,  friction-wheel  and  motor 
carried  by  said  carrier,  a  driving  connection 
between  said  motor  and  friction  -  wheel,  a 
friction  member  pressing  against  said  fric- 

tion-wheel, and  connections  between  said 
friction  member  and  said  stylus  and  dia- 

phragm respectively,  substantially  as  set forth. 

3.  In  a  phonograph,  the  combination  with 
the  mandrel,  feed-screw,  traveling  carrier 
and  means  for  driving  the  same,  of  a  friction- 
wheel  carried  by  said  carrier  and  a  motor 
traveling  with  and  driving  said  friction- 
wheel,  substantially  as  set  forth. 

4.  In  a  phonograph,  the  combination  of 
the  mandrel,  feed-screw,  traveling  carrier- 
arm  extending  over  said  mandrel  and  means 
for  driving  the  same,  of  a  friction  reproducer 

attachment  comprising  a  friction-wheel,  fric- 
tion member,  diaphragm,  reproducer-stylus, 

and  a  motor  for  driving  said  friction-wheel, 
said  parts  being  mounted  upon  a  base  remov- 

ably secured  to  said  carrier-arm,  substantially as  set  forth. 

5.  A  friction  reproducer  attachment  for 

phonographs  and  other  talking-machines, 
comprising  a  frame  or  support  adapted  to  be 

removably  secured  to  the  traveling  carrier- 
arm  of  a  talking-machine,  said  support  car- 

rying a  friction-wheel,  friction  member,  dia- 
phragm, and  motor  for  driving  said  friction- 

wheel,  substantially  as  set  forth. 
This  specification  signed  and  witnessed 

this  12th  day  of  October,  1905. 

ALEXANDER  N.  PIERMAN. 

Witnesses: 
Frank  L.  Dyer, 

Delos  Holden. 
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MECHANISM   FOR   MAKING  SOUND-RECORDS. 

No.  847,820. Specification  of  Letters  Patent.  Patented  March  19,  1907. 

Application  filed  January  15,  1907.    Serial  No.  352,363, 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  O.  Prescott,  a 

citizen  of  the  United  States,  residing  at  Sum- 
mit, in  the  county  of  Union  and  State  of 

5  New  Jersey,  have  invented  certain  new  and 
useful  Improvements  in  Mechanism  for 
Making  Sound-Records,  of  which  the  follow- 

ing is  a  specification. 
This  invention  relates  to  mechanism  for 

io  making  sound-records  of  the  disk  type  for 
use  with  talking-machines  by  pressing  a  plas- 

tic composition  upon  a  suitable  matrix  to 
form  a  disk  having  a  spiral  sound-record 
groove  in  one  or  both  of  its  faces  correspond- 

15  ing  to  the  spiral  projection  on  the  matrix. 
The  object  of  the  invention  is  to  effect  cer- 

tain improvements  in  the  construction  of  the 

mechanism  for  performing  the  pressing  oper- 
ation, by  means  of  which  improved  apparatus 

20  the  records  may  be  manufactured  more  rap- 
idly and  at  a  materially-reduced  cost. 

Sound-records  of  the  disk  type  as  now 
commonly  constructed  have  the  record- 
groove  formed  on  one  or  both  faces  adjacent 

25  the  periphery,  and  the  central  portion  of  the 
disk  is  of  less  thickness  than  the  portion  hav- 

ing the  groove  therein.  This  central  portion 
need  not  be  of  the  greater  thickness  in  order 
to  give  the  requisite  strength,  and  a  saving  of 

30  material  is  thus  effected,  and  the  shallow  de- 
pression at  the  center  of  the  disk  may  receive 

a  label  suitably  marked  with  the  name  of  the 
recorded  sound  and  such  other  matter  as  is 

desired.     My  improved  pressing  mechanism 
35  is  adapted  for  forming  this  depression  at  the 

center  of  the  disk  during  the  operation  of 

forming  the  disk  with  the  record-groove 
therein  without  the  provision  and  manipula- 

tion of  additional  parts,  and  hence  without 
40  consuming  additional  time.  To  this  end  a 

matrix  of  annular  form  is  employed.  Either 
it  is  originally  made  of  this  form  or  a  circular 
opening  is  cut  in  its  center  of  a  diameter  but 
little  less  than  that  of  the  inner  convolution 

45  of  the  spiral  ridge  for  forming  the  record- 
groove.     Either  one  or  each  of  the  pressing 
members  is  provided  with  an  annular  de- 

pression in  which  the   annular  matrix  fits 
snugly.     To  form  this  annular  depression, 

50  the  pressing  member  is  provided  with  a 
flange  bounding  the  outer  edge  of  the  de- 

pression and  a  central  circular  raised  portion 
or  projection,  and  this  central  projection  is 
made  of  a  height  slightly  greater  than  the 

55  thickness  of  the  matrix.  The  matrix  thus 
formed  is  placed  in  the  annular  depression  in 

the  pressing  member  with  the  projection  ex- 
tending through  its  central  opening  and  be- 

yond its  surface,  and  the  plastic  composition 
is  pressed  down  upon  it  and  the  top  of  the  60 
projection  and  between  the  outer  wall  or 
flange  and  a  central  stud.  The  second 
pressing  member  may  have  a  plane  surface 
or  both  members  may  be  somewhat  similarly 
formed  when  it  is  desired  to  make  a  disk  hav-  65 
ing  a  record-groove  in  both  faces.  A  de- 

pression is  thus  formed  in  one  or  each  of  the 
faces  of  the  record  corresponding  in  size  and 
depth  to  the  portion  of  the  projection  extend- 

ing beyond  the  surface  of  the  matrix.  7c 
It  is  sometimes  desired  to  provide  sound- 

records  with  an  opening  in  or  through  the 
central  portion  in  addition  to  the  central 
opening  to  receive  a  stud  on  the  turn-table 
of  the  talking-machine.  In  accordance  with  75 
my  invention  I  provide  means  for  positioning 
a  stud  upon  one  of  the  pressing  members  in 
any  one  of  a  plurality  of  positions  varying 
in  distance  from  the  center.  Studs  of  vary- 

ing shapes  may  be  employed  to  give  the  de-  80 
sired  shape  of  opening  in  the  disk,  and  the 
openings  for  receiving  the  securing  means 
for  the  studs  may  be  closed  when  not  in  use, 
so  that  the  material  will  not  enter  therein. 

I  have  illustrated  an  embodiment  of  my  85 
invention  in  the  accompanying  drawings,  in 

which — 
Figure  1  is  a  central  section  of  the  pressing 

mechanism.     Fig.  2  is  a  top  view  of  the  same, 
broken  away  in  part;  and  Figs.  3  and  4  are  90 
detail  views  showing  modifications. 

Referring  to  the  drawings,  1  indicates  the 

lower  pressing  member,  consisting  of  a  me- 
tallic plate  having  a  circular  flange  2  inte- 

gral therewith.  At  the  center  of  the  mem-  95 
ber  is  a  stud  3  for  forming  the  central  open- 

ing in  the  record  and  for  centering  the  upper 
pressing  member  4.  Around  the  stud  3  is  a 
circular  raised  portion  or  projection  5,  inte- 

gral with  member  1  and  forming  between  it  100 
and  the  flange  2  an  annular  groove  to  receive 
the  annular  matrix  6.  The  projection  5  is 
of  greater  height  than  the  thickness  of  the 
matrix  6,  the  difference  being  equal  to  the 
depth  of  the  .depression  to  be  formed  at  the  105 
center  of  the  record.  The  matrix  is  either 

originally  formed  of  annular  shape  or,  if  of 
disk  form,  a  circular  piece  is  punched  out  at 
the  center,  so  that  it  will  fit  snugly  in  the 
annular  groove  in  the  member  1 ,  its  inner  1 1  o 

edge  thereby  abutting  the  wall  of  the  pro- 
jection 5  and  its  outer  edge  similarly  abut- 
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ting  the  inner  wail  of  the  flange  2.  '1'hc  up- 
per pressing  member  I  is  a  metallic  plate  hav- 
ing a  central  opening  therein  through  which 

the  stud  3  may  pass  when  the  member  is 
g  brought  down  upon  the  member  1.  The 

Mange  2  is  of  such  height  that  when  the  mem- 
ber 4  engages  it  the  two  pressing  members 

will  he  separated  by  the  amount  required  to 
give  the  desired  thickness  of  the  record. 

io  In  order  to  form  the  opening  in  the  cen- 
tral portion  of  the  disk  additional  to  the  cen- 

tral opening,  I  provide  in  member  1  a  plural- 
ity of  threaded  openings,  into  any  one  of 

which  a  screw  7  may  he  inserted  to  secure  a 
15  stud  8  on  the  top  of  the  projection  5.  This 

st  ml  may  be  of  any  desired  shape,  such  as  the 
oblong  stud  shown  in  Figs.  1  and  2  or  the 
round  one  shown  at  9  in  Fig.  3.  Its  height 
is  equal  to  the  thickness  of  the  record  at  the 

20  center  thereof.  Any  one  or  more  of  the 

openings  not  in  use  may  be  closed  by  a  screwr 
10,  inserted  in  the  opening  with  its  end  flush 
with  the  surface  of  the  projection  5.  Any 

number  of  openings  for  screws  7  may  be  pro- 
25  vided,  as  shown  in  Fig.  3. 

With  the  mechanism  thus  constructed,  a 
stud  8  is  selected  with  reference  to  the  shape 
of  opening  it  is  desired  to  form  in  the  record 
and  secured  in  the  desired  position  by  a  screw 

30  7,  the  other  openings  for  the  screwrs  7  being 
closed  by  screws  10.  The  matrix  is  then 
positioned  on  the  pressing  member  1  about 
the  projection  5.  If  a  label  is  to  be  affixed 
to  the  record,  this  is  preferably  circular  and 

35  of  the  same  diameter  as  the  projection  5  and 
has  openings  therein  for  the  studs  3  and  8. 
The  label  is  laid  upon,  the  top  of  projection  5 
with  the  studs  passing  through  the  openings, 
as  indicated  at  14,  Fig.  1.     A  charge  of  the 

40  plastic  composition  sufficient  for  one  record 
is  then  placed  upon  the  matrix  and  the  mem- 

ber 4  lowered  over  the  stud  3.  Pressure  is 

then  brought  to  bear  upon  the  two  members 

1  and  4  by  a  suitable  pressing-machine  to 
45  press  them  together  and  cause  the  composi- 

tion to  spread  into  and  fill  all  parts  of  the 

space  between  the  two  members.  This  hav- 
ing been  done  and  the  composition  having 

hardened,  the  member  4  is  raised  and  the 
50  record  removed.  The  record  thus  formed 

bears  on  one  face  a  spiral  groove  correspond- 
ing to  the  ridge  on  the  matrix,  and  at  its 

center  is  a  shallow  circular  depression  in 
which  a  label  is  secured.     In  the  central  por- 

55  tion  the  record  has  a  central  opening  formed 
by  stud  3  and  also  an  opening  displaced  from 
the  center  and  of  a  size  and  shape  deter- 

mined by  the  shape  of  the  stud  8  and  the 

position  in  which  it  wras  mounted. 
6°  If  it  is  desired  to  press  records  having 

record-grooves  on  both  faces  thereof,  the  up- 
per pressing  member  may  be  formed  some- 

what similar  to  the  lower  one  to  provide  an 

annular  depression  in  which  a  second  annu- 
65  lar  matrix  is  received  and  a  central  projec- 

tion of  a  height  slightly  greater  than  the 
thickness  of  the  matrix.  Such  a  construc- 

tion is  shown  in  Fig.  4,  in  which  1 1  indicates 
the  upper  pressing  member,  12  the  second 
annular  matrix  lying  therein,  and  13  the  pro-  70 
jection  for  forming  a  shallow  depression  in 
the  upper  face  of  the  record  just  as  the  pro- 

jection .")  forms  a  similar  depression  in  the lower  face. 

Having  now  described  my  invention,  what   75 
I  claim  as  new  therein,  and  desire  to  secure 

by  Letters  Patent,  is  as  follows: 
1.  Mechanism  for  making  sound-records 

comprising  the  combination  of  a  pressing 
member  having  an  annulargroove  therein,  an  80 
annular  matrix  lying  in  said  groove,  a  cen- 

tral projection  on  said  member  of  greater 
height  than  the  thickness  of  said  matrix,  its 

side  wall  forming  the  inner  wall  of  said  an- 
nular groove,  and  a  second  pressing  member  85 

for  pressing  the  composition  against  said  ma- 
trix and  the  top  of  said  projection,  substan- 

tially as  set  forth. 
2.  Mechanism  for  making  sound-records 

comprising   the  combination   of  a  pressing  90 
member  having  an  annular  groove  therein, 

an  annular  matrix  lying  in  said  groove,  a  con- 
centric projection  integral  with  said  pressing 

member  and  of  greater  height  than  the  thick- 
ness of  said  matrix,  its  side  wall  forming  the  95 

inner  wall  of  said  annular  groove,  and  a  sec- 
on<  I  pressing  member  for  pressing  the  compo- 

sition against  said  matrix  and  the  top  of  said 
projection,  substantially  as  set  forth. 

3.  Mechanism  for  making  sound-records  100 
comprising  the  combination  of  a  pressing 
member  having  an  annulargroove  therein,  an 
integral  circular  flange  wdiose  inner  wall 
forms  the  outer  wall  of  said  groove,  a  circular 

concentric  projection  integral  with  said  '05 
pressing  member  and  of  greater  height  than 
the  thickness  of  said  matrix,  its  side  wall 
forming  the  inner  wall  of  said  annulargroove, 
a  central  stud  on  said  member,  and  a  second 

pressing  member  having  a  central  opening  1 1  o 
therein  to  receive  said  stud  adapted  for 
pressing  the  composition  against  said  matrix 
and  the  top  of  said  projection,  substantially 
asset  forth. 

4.  Mechanism  for  making  sound-records  115 
comprising  the  combination  of  two  pressing 
members  one  having  a  central  stud  and  the 
other  a  corresponding  opening  and  each  of 
said   members    having    an    annular   groove 

therein,  an  annular  matrix  lying  in  each  of  120 
said  grooves,  a  circular  projection  on  each  of 
said  members  of  greater  height  than  the 
thickness  of  the  matrix  in  the  groove  therein, 
the  side  wall  of  each  projection  forming  the 
inner  wall  of  one  of  the  annular  grooves,  and  125 
a  circular  flange  on  one  of  the  pressing  mem- 

bers bounding  the  annular  groove  therein 
and  against  which  the  other  member  abuts 
wdien  the  twTo  members  are  pressed  together 
to  form  a  record,  substantially  as  set  forth.       130 
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5.  Mechanism 
comprising  the 

for  making  sound-records 
combination  of  a  pressing- 

member  having  an  annular  groove  therein, 
an  annular  matrix  in  said  groove,  a  projec- 

5  tion  on  said  member  concentric  with  said 
groove,  its  side  wall  forming  the  inner  wall  of 
said  groove,  a  stud  mounted  on  the  top  of  said 
projection,  and  a  second  pressing  member  for 
pressing  the  composition  against  said  matrix 

to  and  the  top  of  said  projection,  substantially 
as  set  forth. 

6.  Mechanism  for  making  sound-records 
comprising  the  combination  of  a  pressing 
member  having  a  circular  flange  thereon,  a 

15  matrix  upon  said  member  within  said  flange, 
a  second  pressing  member  for  pressing  the 
composition  against  said  matrix,  a  stud,  and 
means  for  securing  said  stud  in  various  posi- 

tions upon  one  of  said  members,  substan- 
20  tially  as  set  forth. 

7.  Mechanism  for  making  sound-records 
comprising  the  combination  of  a  pressing 
member  having  a  circular  flange  thereon,  a 
matrix  upon  said  member  within  said  flange, 

25  a  second  pressing  member  for  pressing  the 
composition  against  said  matrix,  a  stud,  a 

3° 
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plurality  of  openings  in  one  of  said  members, 
means  coacting  with  any  one  of  said  open- 

ings for  securing  the  stud  upon  the  member, 
and  means  for  closing  the  other  openings, 
substantially  as  set  forth. 

8.  Mechanism  for  making  sound-records 
comprising  the  combination  of  a  pressing 
member  having  an  annular  groove  therein,  a 
circular  flange  thereon  forming  the  outer 
wall  of  said  groove,  an  annular  matrix  lying 
in  said  groove,  a  circular  concentric  projec- 

tion integral  with  said  member  and  of  a 
height  greater  than  the  thickness  of  said  ma- 

trix, its  side  wall  forming  the  inner  wall  of  40 
said  groove,  a  stud,  means  for  securing  the 
same  in  any  one  of  a  plurality  of  positions  on 
the  top  of  said  projection,  and  a  second 
pressing  member  for  pressing  the  composi- 

tion against  said  matrix  and  the  top  of  said  45 
projection,  substantially  as  set  forth. 

This   specification  signed   and  witnessed 
this  10th  day  of  January,  1907. 

JOHN  O.  PRESCOTT. 
Witnesses : 

S.  O.  Edmonds, 
D.  S.  Edmonds. 
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UNITED  STATES  PATENT  OFFICE. 
ALBERT  F.  EELLS,  OF  BOSTON,  MASSACHUSETTS. 

SEA-SOUNDING- 

No.  848,092. Specification  of  Letters  Patent.  Patented  March  26,  1907. 

Application  filed  February  23,  1907.    Serial  No,  358,924, 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Albert  F.  Eells,  a 

citizen  of  the  United  States,  residing  at  Bos- 
ton, in  the  county  of  Suffolk  and  State  of 

Massachusetts,  and  whose  post-office  ad- 
dress is  101  Commercial  street,  in  said  city, 

have  invented  certain  new  and  useful  Im- 
provements in  Sea- Sounding  of  which  the 

following  is  a  specification. 
The  present  invention  has  for  its  objects, 

among  others,  to  provide  simple  and  efficient 
means  for  determining  the  depth  of  the  water 

between  the  ship's  keel  and  the  bottom  of 
the  body  of  water  through  which  the  ship  is 
passing-  and  to  automatically  and  electric- 

ally indicate  the  same  in  the  pilot-house  or 
other  desired  point  on  board  the  vessel. 

The  invention  comprises,  broadly,  a  de- 
vice for  determining  the  depth  of  the  water 

by  producing  a  sound  within  the  submerged 
portion  of  the  vessel,  which  sound  passes 
through  the  material  of  the  vessel  and  enters 
the  surrounding  water  and  is  received  back 
again  into  the  vessel  through  the  material  of 
the  latter  and  through  a  transmitter  in  con- 

tact with  the  submerged  portion  of  the  ves- 
sel and  thence  by  electric  wires  to  a  receiver, 

the  volume  of  the  sound  being  indicated  by 
suitable  instrument,  as  a  galvanometer.  I 
may  sometimes  provide  a  signal,  either  visual 
or  audible,  actuated  by  the  galvanometer  to 
give  notice  when  the  water  is  of  only  a  pre- 

determined depth. 
Other  objects  and  advantages  of  the  in- 

vention will  hereinafter  appear,  and  the  novel 
features  thereof  will  be  specifically  defined 
by  the  appended  claims. 

The  invention  in  its  preferred  form  is 
clearly  illustrated  in  the  accompanying  draw- 

ings, in  which — 
Figure  1  represents  a  front  view  of  a  vessel 

with  the  forward  body  in  vertical  section. 
Fig.  2  is  an  enlarged  cross-section  of  the  pilot- 

house shown  in  Fig.  1  and  showing  more 
clearhy  the  receiving  and  indicating  mechan- ism. 

I  have  found  by  experiment  that  sound 
produced  within  a  vessel  is  very  indistinct  in 
deep  waters,  but  grows  louder  as  the  water 
grows  more  shoal,  and  that  by  means  of  a 
transmitter  secured  to  the  frame  or  shell  of 
the  vessel  within  its  submerged  portion  this 
sound  is  receivable  and  can  be  conveyed  to 
the  pilot-house,  where  by  the  volume  of  the 
sound  the  depth  of  the  water  may  be  de- 

termined and  bv  a  galvanometer  or  other 

suitable  instrument  the  depth  can  be  indi- 
cated. The  present  invention  contemplates 

the  broad  embodiment  of  this  idea. 
Referring  to  the  drawings,  S  designates  60 

the  vessel,  and  E  the  pilot-house  thereof. 
B  is  a  sound-producing  device,  as  an  elec- 

tric hammer  of  known  construction,  actuated 
in  the  usual  way,  the  wires  being  shown  as 

broken  off.  This  serves  to  make" a  continu-  65 ous  sound  within  the  submerged  portion  of 
the  vessel.  This  sound  travels  through  the 
wall  of  the  vessel  into  the  surrounding  water, 
possibly  to  the  bottom  of  the  sea,  and  is 
echeod  back  through  the  wall  of  the  ship  and  70 
is  received  by  a  transmitter  A,  which  is  se- 

cured to  the  frame  or  shell  of  the  vessel  in 

any  suitable  manner  and  is  preferably  her- 
metically sealed  to  exclude  moisture  and  to 

prevent  injury  to  the  same  by  condensation.  75 
This  transmitter  is  connected  by  wires 
through  the  battery  C  and  the  magnet  shown 
to  the  receiver  D,  which  may  be  an  ordinary 
telephone-receiver. 

G  is  a  suitable  instrument,  as  a  galvanome-  80 
ter  suited  to  the  purpose,  properly  connect- 

ed, and  which  serves  to  indicate  the  volume 
of  the  sound — the  shallower  the  water  the 
louuder  the  sound. 

I  may  sometimes  provide  a  signal,  as  a  bell  85 
I,  electrically  connected  and  adapted  to  be 
set  in  operation  by  the  pointer  F  of  the  gal- 

vanometer striking  a  contact  H,  which  may 
be  set  at  any  desired  point,  so  that  when  the 
water  reaches  a  predetermined  minimum  90 
depth  the  finger  striking  this  contact  will 
complete  an  electric  circuit  and  sound  the 
alarm.  A  light  may  be  substituted  for  the 
bell,  or  both  may  be  employed,  one  for  day 
and  the  other  for  night.  95 

One  or  more  sounders  and  sound-receiving 
devices  may  be  employed  and  also  more  than 
one  receiver,  and  the  transmitter  employed 
is  preferably  one  having  a  solid  back  with  a 
granular  carbon  disk.  100 

What  is  claimed  as  new  is — 
1.  The  method  of  determining  the  depth 

of  water  which  consists  in  generating  sound- 
waves, receiving  them  on  an  electric  trans- 
mitter and  then  noting  the  loudness  to  de-  105 

termine  the  depth. 
2.  The  method  of  determining  the  depth 

of  water,  which  consists  in  generating  sound- 
waves,  receiving  the   same   on   an  electric 

transmitter,    and    automatically   indicating  1 1  o 
the  depth. 

3.  The  method  of  determining  the  depth 
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of  w  ater,  which  consists  in  generating  sound- 
waves, receiving  them  on  an  electric  trans- 
mitter, automatically  indicating  the  depth 

and  automatically  actuating  a  signal  when 
5  a  predetermined  minimum  depth  has  been 

reached. 

i.  A  sea-sounding  apparatus  comprising 
means    for    generating     sound-waves     and 

means  i'or  electrically  noting  the  volume  of io   the  sound  to  determine  the  depth  of  w  ater. 
5.  A  sea-sounding  apparatus  comprising  a 

vessel,  means  therein  for  generating  sound- 
waxes,  a  hermetically-sealed  electric  trans- 

mitter within  the  submerged  portion  of  said 
15  vessel  and  means  for  noting  through  said 

transmitter  the  volume  of  the  sound  and  the 
depth  of  the  water. 

6.  A  sea-sounding  apparatus  comprising 
therein    means    for    electrically    generating 

20  sound-waves,  an  electric  transmitter  affixed 
to  a  submerged  portion  of  said  vessel,  means 

lor  electrically  indicating  the  depth  and  for 
sounding  an  alarm. 

7.  A  sea-sounding  apparatus  comprising  a 
vessel,  means  therein  for  generating  sound-  2; 
waves,  a  hermetically-sealed  transmitter  se- 

cured within  the  submerged  portion  of  said 
vessel,  a  receiver  electrically  connected  with 
said  transmitter,  and  means  for  automatic- 

ally indicating  the  depth  of  the  water  by  3c 
\  oiume  of  sound. 

8.  A  vessel,  a  hermetically-sealed  electric 
transmitter  secured  within  and  directly  in 
contact   with  the  submerged  portion  of  said 
vessel  and  a  receiver  electrically  connected  3; 
with  said  transmitter. 

Signed   by  me  at  Washington,  District  <>f 
Columbia,  this  23d  day  of  Februanr,  1907. 

ALBERT  F.  EELLS. 
Witnesses: 

W.  Kees  Edelen. 
A.  W.  Hart. 
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No.  848,687. Specification  of  Letters  Patent.  Patented  April  2, 1907. 

Application  filed  September  27, 1905.    Serial  No.  280,294. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Corneil  Ridderhof, 

a  citizen  of  the  United  States,  residing  at 
Grand  Rapids,  in  the  county  of  Kent  and 

5  State  of  Michigan,  have  invented  certain  new 
and  useful  Improvements  in  Phonographs,  of 
which  the  following  is  a  specification. 

This  invention  relates  to  improvements  in 
phonographs. 

It  relates  particularly  to  improvements  in 
magazine-phonographs  such  as  is  illustrated 
and  described  in  United  States  Letters  Pat- 

ents issued  to  Cyrus  C.  Shigle}T,  Ma}r  5, 
1903,  No.  727,002,  and  October  25,  1904,  No. 

15  773,164,  and  is  a  modification  and  an  im- 
provement thereon. 

The  objects  of  this  invention  are,  first,  to 

provide  in  a  magazine-phonograph  an  im- 
proved means  for  automatically  bringing  the 

20  records  into  proper  position  for  the  reproduc- 
tion thereof;  second,  to  provide  in  a  phono- 

graph improved  means  for  bringing  the  re- 
producer into  and  out  of  engagement  with 

the  record-rolls. 
Further  objects  and  objects  relating  to 

structural  details  will  definitely  appear  from 
the  detailed  description  to  follow. 

I  accomplish  the  objects  of  my  invention 
by  the  devices  and  means  described  in  the 

30  following  specification. 
The  invention  is  clearly  defined,  and  point- 
ed out  in  the  claims. 
A  structure  embodying  the  features  of  my 

invention  is  clearly  illustrated  in  the  accom- 
35  panying  drawings,  forming  a  part  of  this 

specification,  in  which — 
Figure  1  is  a  side  elevation  view  of  a  struc- 

ture embodying  the  fea tines  of  my  invention, 
a  portion  of  the  magazine-wheel  being  broken 

40  away  to  show  the  structural  details.  Fig.  2 
is  a  plan  view  of  the  structure  appearing  in 
Fig.  1.  Fig.  3  is  an  enlarged  detail  sectional 
view  taken  on  a  line  corresponding  to  line  3  3 
of  Fig.  2.  Fig.  4  is  a  detail  rear  elevation 

45  view  looking  from  the  left  of  Fig.  1 .  Fig.  5  is 
an  enlarged  detad  view  showing  the  struc- 

tural detads  of  the  trip  for  throwing  the  re- 
producer out  of  engagement  with  the  record- 

roll.  Fig.  6  is  a  detail  section  of  the  maga- 
50  zine-shifting  mechanism,  taken  on  a  line  cor- 

responding to  line  6  6  of  Fig.  7.  Fig-  7  is  a 
detad  section  taken  on  lines  7  7  of  Figs.  1 
and  6. 

60 

65 

In  the  drawings  the  sectional  views  are 
taken  looking  in  the  direction  of  the  little  55 
arrows  at  the  ends  of  the  section-lines,  and 
similar  letters  of  reference  refer  to  similar 
parts  throughout  the  several  views. 

Referring  to  the  drawings,  A  is  a  suitable 

base,  and  A'  is  a  standard  or  upright  thereon, 
by  which  the  operative  parts  of  the  machine 
are  supported.  The  machine  is  usually  pro- 

vided with  a  suitable  casing,  the  same  not 
being  here  illustrated. 

The  record-rolls  are  supported  by  a  maga- 
zine-wheel consisting  of  a  pair  of  rims  B, 

which  are  rigidfy  secured  together  by  suit- 
able cross-pieces,  as  b.  The  wheel  is  mount- 

ed upon  the  spindle  B',  carried  by  the  stand- 
ard A.  The  record-rolls  (see  the  dotted  lines  70 

in  Fig.  2)  are  mounted  on  suitable  mandrels 
X,  which  are  supported  in  suitable  bearings 
carried  on  the  rirns.  The  mandrel  and  the 
arrangement  of  these  bearings  forming  no 
part  of  this  invention  are  not  described  in  de-  75 
tad  herein. 

One  of  the  rims  B  is  provided  on  its  periph- 

ery with  a  plurality  of  notches  b",  there  be- 
ing one  to  each  mandrel.  A  pawl  C",  ar- ranged to  bear  on  the  periphery  of  this  rim,  80 

is  pivotally  mounted  on  the  lever  C.  A 
coded  spring  s  holds  this  pawl  against  the 
rirn. 

The  lever  C  is  provided  with  a  hub-like 
head  C,  which  is  mounted  on  the  shaft  B'  of  85 
the  magazine-wheel.  The  lever  is  actuated 
in  its  forward  position  by  the  weight  w,  which 

is  carried  by  the  arm  c" ,  pivoted  on  a  suit- 
able stud  a  on  the  standard  A'.  The  weight 

is  connected  to  the  lever  C  by  the  link  c',  90 
which  is  pivoted  to  the  short  arm  c  thereof. 
By  thus  connecting  the  weight  to  the  lever 
the  power  is  delivered  thereto,  so  that  the 
magazine-wheel  is  advanced  without  the  ac- 

celerated motion  resulting  from  directly  con-  95 
nee  ting  the  weight  thereto,  the  magazine- 
wheel  being  advanced  and  stopped  with  a 
minimum  shock,  so  that  there  is  practically 
no  vibration  of  the  machine  after  the  adjust- 

ment. This  permits  the  arrangement  of  the 

parts  so  that  the  reproducer  can  be  immedi- 
ately thrown  into  engagement  with  the  rec- 

ord-roll without  the  liability  of  injury  thereto 
and  without  producing  the  disagreeable 
sounds  that  would  otherwise  be  the  result. 

The  magazine-wheel  is  held  in  its  adjusted 

100 

J°5 
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position  by  I  lie  Locking-dog  II.  Connect  ions 
tor  operating  this  dog  will  he  hereafter  de- 
scribed. 

The  lever  ("  is  returned  to  its  initial  posi- 
5  lion  by  the  movement  of  the  carriage  I)',  by 

which  the  reproducer  is  carried,  the  repro- 
ducer not  being  here  illustrated,  its  relation 

clearly  appearing  in  the  patents  referred  to. 

The  lever  ("  is  connected  to  the  carriage  J)' 
10  by  the  cord  G,  as  clearly  appears  from  the 

drawings. 

The  carriage  D'  is  reciprocal  ingl y  mounted 
on  the  ways  (/  and  </' ,  which  are  preferably  in 
the  form  of  rods  and  are  carried  by  the  frame 

15  D.  The  frame  D  is  secured  to  the  upper 

end  of  the  standard  A'.  The  carriage  is  re- 
turned to  its  initial  position  by  the  weight 

W  through  the  connections  described.  A 
threaded  driving-shaft  F  for  the  carriage  is 

20  mounted  in  suitable  hearings  in  the  frame  J). 

A  rock-shaft  D"  is  carried  by  the  carriage. 
On  this  rock-shaft  is  an  arm  E,  having  a 

blade  E',  adapted  to  engage  the  screw  driv- 
ing-shaft F,  so  that  as  the  shaft  is  revolved 

25  the  carriage  is  driven  along  thereby.  The 

blade  E'  is  adjustably  secured  in  the  end  of 
the  arm  E,  the  end  of  the  arm  being  split  and 

provided  with  a  clamping-screw  e".  (See 
Fig.  2.) 

30  As  the  carriage  is  driven  along  the  lever 

C  is  lifted  until  the  pawl  C"  engages  in  the 
notch  of  the  successive  record-roll,  and  when 
the  carriage  is  released  for  its  return  to  its 
initial  position  the  magazine  is  advanced  as 

35  described. 
When  the  carriage  reaches  the  end  of  its 

movement,  the  driving-blade  is  automatic- 
ally thrown  out  of  engagement  with  the 

shaft  by  means  of  the  trip-arm  F",  which  is 
40  secured  upon  the  shaft  F.  On  this  trip-arm 

is  a  laterally- projecting  trip -pin  /'.  The 
trip-pin/'  is  adjustably  secured  on  the  arm 
F"  by  means  of  a  suitable  set-screw/'".  On 
the  inner  end  of  tins  pin/'  is  a  plate/".    This 

45  pin/'  as  the  carriage  reaches  the  end  of  its 
movement  engages  the  trip -arm  e  on  the 
rock -shaft,  rocking  the  same  rearwardly, 
thereby"  throwing  the  driving-arm  E  out  of 
engagement  with  the  shaft.     This  rearward 

50  movement  of  the  rock-shaft  throws  the  arm 
L,  carried  thereby,  from  under  the  motor- 
controlling  lever  M,  allowing  the  same  to 
drop,  and  thereby  stopping  the  motor.  This 
arrangement   being   substantially   that    de- 

55  scribed  in  the  patents  heretofore  mentioned 
is  not  illustrated  in  detail  herein.  The  plate 

/",  engaging  the  arm  e  of  the  rock-shaft  after 
the  same  is  thrown  up  by  the  pin/',  retains 
the  carriage  at  the  end  of  its  movement  until 

60  the  driving-shaft  is  again  started,  when  the 
carriage  is  released.  When  the  carriage 

reaches  its  initial  position,  the  arm  e'  on  the 
rock-shaft,  which  extends  under  the  driving- 
shaft,  is  engaged  by  the  pin/,  projecting  from 

65  the  arm  F',  carried  by  the  driving-shaft.    As 

the  shaft  is  revolved  the  arm  <■'  is  thrown 
downwardly,  bringing  the  driving-arm  into 

engagement  with  t  he  shaft . 
Bach  of  the  record-mandrels  is  provided 

with  a  thin  disk-like  wheel  I",  which  as  the  ;o 
magazine  is  advanced  arc  brought  into  posi- 

tion to  he  engaged  hy  the  friction-wheel  1', 
which  is  carried  by  the  pivoted  frame  1. 
The  frame  1  is  lifted  to  throw  the  wheel  I'  out 
of  its  engaging  position  by  the  forwardly-  75 
projecting  arm  J.  which  is  preferably  an  ex- 

tension of  the  driving-arm  K.  This  arm  J 
engages  a  rod  l,  carried  hy  the  pivoted  frame 
1  when  the  arm  E  is  lifted. 

The  locking-dog  II  of  the  magazine-wheel  80 
is  connected  by  a  suitable  link  A  to  the  frame 
I,  so  that  the  magazine-wheel  is  released  when 
the  carriage  reaches  the  end  of  its  movement . 

so  that  it  is  free  to  he  adjusted  upon  the  in- 
troduction of  a  coin,  which  starts  the  motor,  85 

and  thereby  the  shaft. 
When  it  is  desired  to  reproduce  some  par- 

ticular record  other  than  that  for  which  the 

machine  would  automatically  adjust   itself, 
the  magazine  is  automatically  adjusted   by  90 
means  of  the  friction-wheel  S.      (See  Figs.  1, 

6,  and  7.)     This  wheel  is  secured  to  a  shaft  S'. 
which  is  arranged  in  a  suitable  hearing  on  the 

standard  S".     The  bearing  for  the  shaft    is 
sufficiently  large  to  allow  the  tilting  of  the  95 
shaft  to  bring  the  wheel  S  into  contact  with 

the  magazine- wheel,  as  is  indicated  by  dotted 

lines  in  Fig.  6.     The  inner  end  of  the  shaft  S' 
is  pivot  ally  connected  by  the  link  T  to  the 

pin  T',  which  projects  from  the  standard  A',    ico 
Friction  is  applied  to  the  link  to  insure  the 
lifting  of  the  wheel  S  into  contact  with  the 

magazine  -  whee I    by     the    spring    s.     This 
spring  is  a  blade-spring,  slightly  ho  wed,  ar- 

ranged with  its  ends  contacting  with  the  face   105 
of  the  wheel  S,  as  clearly  appears  from  Figs. 
G  and  7.     The  link  and  spring  are  held  upon 

the  shaft  by  the  nut  s'.     I  preferably  inter- 
pose friction-washers  S",  of  leather,  fiber,  or 

other  suitable  material,  between  the  link  and    no 
nut  and  the  link  and  spring. 

In  order  to  prevent  the  nut  clamping  the 

link  and  spring  too  tightly,  I  preferably  ar- 
range a  sleeve  S'"  upon  the  shaft  for  the  nut 

to  clamp  against,  the  inner  end  of  the  sleeve   115 

hearing  against  the  wheel  S. 
In  my  improvements  I  have  materially 

simplified  the  structure  of  the  patents  re- 
ferred to,  making  the  same  more  economical 

to  produce  and  more  durable.  I  have  illus-  120 
trated  and  described  the  same  in  detail  in  the 

form  preferred  by  me,  although  I  am  aware 
that  it  is  capable  of  considerable  variation  in 
structural  details  without  departing  from  my 
invention.  125 

Having  thus  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is — 
1.  In  a  magazine-phonograph,  the  com- 

bination of  a  frame;  a  magazine-wheel;  a  130 
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locking-dog  for  said  magazine-wheel ;  a  mo- 
tor; a  screw  driving-shaft;  a  carriage;  a 

rock-shaft  on  said  carriage;  connections  for 
said  rock-shaft  to  said  motor  for  stopping  it ; 
a  driving-arm  E  on  said  rock-shaft ;  a  shaft- 
engaging  blade  E'  secured  to  said  driving- 
arm;  an  arm  e  on  said  rock-shaft  for  throw- 

ing it  to  its  rearward  position  when  said  car- 
riage reaches  the  end  of  its  movement;  an 

:o  arm  F"  on  said  driving-shaft,  having  an  ad- 
justable trip-pin  for  said  arm  e;  an  arm  e'  on 

said  rock-shaft  for  throwing  it  to  its  forward 

position ;  an  arm  F'  on  said  screw-shaft,  hav- 
ing a    laterally-projecting  trip-pin  for  said 

15  arm  e'  thereon;  connections  for  said  rock- 
shaft  to  said  locking-dog  for  said  magazine- 
wheel  ;  a  pivoted  lever  having  a  pawl  thereon 

for  actuating  said  magazine-wheel ;  connec- 
tions for  said  lever  to  said  carriage ;  a  weight ; 

20a  pivoted  arm  by  which  said  weight  is  carried ; 
and  a  connecting-link  for  said  weight-carry- 

ing arm  to  the  short  arm  of  said  lever,  for  the 
purpose  specified. 

2.  In  a  magazine-phonograph,  the  com- 
25  bination  of   a  frame;  a  magazine-wheel;  a 

locking-dog  for  said  magazine-wheel;  a  mo- 
tor; a  screw  driving-shaft;  a  carriage;  a 

rock-shaft  on  said  carriage;  connections  for 
said  rock-shaft  to  said  motor  for  stopping  it ; 
a  driving-arm  E  on  said  rock-shaft ;  a  shaft- 

engaging  blade  E'  secured  to  said  driving- 
arm;  an  arm  e  on  said  rock-shaft  for  throw- 

ing it  to  its  rearward  position  when  said  car- 
riage reaches  the  end  of  its  movement;  an 

arm  F"  on  said  driving-shaft,  having  a  trip- 
pin  for  said  arm  e;  an  arm  e'  on  said  rock- 
shaft  for  throwing  it  to  its  forward  position ; 

an  arm  F'  on  said  screw-shaft,  having  a 
laterally-projecting  trip-pin  for  said  arm  e' 

40  thereon;  connections  for  said  rock-shaft  to 
said  locking-dog  for  said  magazine-wheel;  a 
pivoted  lever  having  a  pawl  thereon  for 
actuating  said  magazine-wheel;  connections 
for  said  lever  to  said  carriage;  a  weight;  a 

45  pivoted  arm  by  which  said  weight  is  carried; 
and  a  connecting-link  for  said  weight-carry- 

ing arm  to  the  short  arm  of  said  lever,  for  the 
purpose  specified. 

3.  In  a  magazine-phonograph,  the  com- 
50  bination  of   a  frame;  a  magazine-wheel;  a 

motor;  a  screw  driving-shaft;  a  carriage;  a 
rock-shaft  on  said  carriage;  connections  for 
said  rock-shaft  to  said  motor  for  stopping  it ; 
a  driving-arm  E  on  said  rock-shaft ;  a  shaft- 

55  engaging  blade  E'  secured  to  said  driving- 
arm;  an  arm  e  on  said  rock-shaft  for  throw- 

ing it  to  its  rearward  position  when  said  car- 
riage reaches  the  end  of  its  movement;  an 

arm  F"  on  said  driving-shaft,  having  an  ad- 
60  justable  trip-pin  for  said  arm  e;  an  arm  e'  on 

said  rock-shaft  for  throwing  it  to  its  forward 

position;  an  arm  F'  on  said  screw-shaft,  hav- 
ing a  laterally-projecting  trip-pin  for  said 

arm  e'  thereon:  a  pivoted  lever  having  a 
65  pawl  thereon  for  actuating  said  magazine- 
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wheel;  connections  for  said  lever  to  said  car- 
riage; a  weight;  a  pivoted  arm  by  which 

said  weight  is  carried;  and  a  connecting-link 
for  said  weight-canying  arm  to  the  short 
arm  of  said  lever,  for  the  purpose  specified. 

4.  In  a  magazine-phonograph,  the  com- 
bination of  a  frame;  a  magazine-wheel;  a 

motor;  a  screw  driving-shaft;  a  carriage;  a 
rock-shaft  on  said  carriage;  connections  for 
said  rock-shaft  to  said  motor  for  stopping  it;  75 
a  driving-arm  E  on  said  rock-shaft;  a  shaft- 

engaging  blade  E'  secured  to  said  driving- 
arm  ;  an  arm  e  on  said  rock-shaft  for  throw- 

ing it  to  its  rearward  position  when  said  car- 
riage reaches  the  end  of  its  movement;  an 

arm  F"  on  said  driving-shaft,  having  a  trip- 
pin  for  said  arm  e;  an  arm  e'  on  said  rock- 
shaft  for  throwing  it  to  its  forward  position ; 

an  arm  F'  on  said  screw-shaft,  having  a  later- 
ally-projecting trip-pin  for  said  arm  e'  there- 

on; a  pivoted  lever  having  a  pawl  thereon 
for  actuating  said  magazine-wheel;  connec- 

tions for  said  lever  to  said  carriage ;  a  weight ; 

a  pivoted  arm  by  which  said  weight  is  car- 
ried; and  a  connecting-link  for  said  weight-  90 

carrying  arm  to  the  short  arm  of  said  lever, 
for  the  purpose  specified. 

5.  In  a  magazine-phonograph,  the  com- 
bination of  a  frame;  a  magazine-wheel;  a 

locking- dog  for  said  magazine  -  wheel ;  a 
screw  driving  -  shaft ;  a  carriage ;  a  rock- 
shaft  on  said  carriage;  a  driving-arm  E  on 

said  rock-shaft;  a  shaft-engaging  blade  E' 
secured  to  said  driving-arm;  an  arm  e  on 
said  rock-shaft  for  throwing  it  to  its  rear- 

ward position  when  said  carriage  reaches  the 

end  of  its  movement;  an  arm  F"  on  said 
driving-shaft,  having  an  adjustable  trip-pin 
for  said  arm  e;  an  arm  e'  on  said  rock-shaft 
for  tin-owing  it  to  its  forward  position;  an 
arm  F'  on  said  screw-shaft,  having  a  later- 

ally-projecting trip-pin  for  said  arm  e'  there- 
on; connections  for  said  rock-shaft  to  said 

locking-dog  for  said  magazine- wheel ;  a  piv- 
oted lever  having  a  pawl  thereon  for  actuat- 
ing said  magazine-wheel;  connections  for 

said  lever  to  said  carriage;  a  weight;  a  piv- 
oted arm  by  which  said  weight  is  carried ; 

and  a  connecting-link  for  said  weight -carry- 
ing arm  to  the  short  arm  of  said  lever,  for  the 

purpose  specified. 
6.  In  a  magazine-phonograph,  the  combi- 

nation of  a  frame ;  a  magazine-wheel ;  a  lock- 
ing-dog for  said  magazine -wheel;  a  screw 

driving -shaft;  a  carriage;  a  rock-shaft  on 
said  carriage;  a  driving-arm  E  on  said  rock- 

shaft;  a  shaft-engaging  blade  E'  secured  to 
said  driving-arm;  an  arm  e  on  said  rock- 
shaft  for  throwing  it  to  its  rearward  position 
when  said  carriage  reaches  the  end  of  its 

movement;  an  arm  F"  on  said  driving-shaft, 

having  a  trip-pin  for  said  arm  e;  an  arm  e'  on 
said  rock-shaft  for  throwing  it  to  its  forward 

position;  an  arm  F'  on  said  screw-shaft,  hav- 
ing a  laterally-projecting  trip-pin  for  said 

105 
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arm  i'  thereon;  connections  for  said  rock- 
shaft  to  said  locking-dog  for  said  magazine- 
wheel  :  a  pivoted  lever  having  a  pawl  thereon 

for  actuating  said  magazine- wheel;  connec- 
5  tioiis  for  said  lever  to  said  carriage;  a  weight; 

a  pivoted  arm  by  which  said  weight  is  car- 
ried; and  a  connecting-link  for  said  weight- 

carrying  arm  to  the  short  arm  (if  said  lever, 
lor  the  purpose  specified. 

lo  7.  In  a  magazine-phonograph,  the  combi- 
nation of  a  frame;  a  magazine-wheel;  a  screw 

driving-shaft  ;  a  carriage;  a  rock-shaft  on  said 
carriage;  a  driving-arm  E  on  said  rock-shaft; 
a    shaft -engaging   blade  E'  secured    to   said 

15  driving-arm;  an  arm  e  on  said  rock-shaft  for 
throwing  it  to  its  rearward  position  when 
said  carriage  reaches  the  end  of  its  move- 

ment ;  an  arm  F"  on  said  driving-shaft,  hav- 
ing an  adjustable  trip-pin  for  said  arm  e;  an 

2c  arm  e'  on  said  rock-shaft  for  throwing  it  to  its 
forward  position;  an  arm  F'  on  said  screw- 
shaft,  having  a  laterally-projecting  trip-pin 
for  said  arm  e'  thereon;  a  pivoted  lever  hav- 

ing a  pawl  thereon  for  actuating  said  maga- 
25  zine-wheel ;  connections  for  said  lever  to  said 

carriage;  a  weight;  a  pivoted  arm  by  which 

said  weight  is  carried;  and  a  connecting-link 
for  said  weight-carrying  arm  to  the  short 
arm  of  said  lever,  for  the  purpose  specified. 

33  8.  In  a  magazine-phonograph,  the  combi- 
nation of  a  frame;  a  magazine-wheel;  a 

screw  driving-shaft;  a  carriage;  a  rock-shaft 
on  said  carriage;  a  driving-arm  E  on  said 

rock-shaft;  a  shaft-engaging  blade  E'  se- 
cured to  said  driving-arm;  an  arm  e  on  said 

rock-shaft  for  throwing  it  to  its  rearward  po- 
sition when  said  carriage  reaches  the  end  of 

its  movement;  an  arm  F"  on  said  driving- 
shaft,  having  a  trip-pin  for  said  arm  e;  an 

40  arm  e'  on  said  rock-shaft  for  throwing  it  to  its 
forward  position;  an  arm  F'  on  said  screwr- 
shaft,  having  a  laterally-projecting  trip-pin 

for' said  arm  e'  thereon;  a  pivoted  lever  hav- 
ing a  pawl  thereon  for  actuating  said  maga- 

45  zine-wheel;  connections  for  said  lever  to  said 
carriage;  a  weight;  a  pivoted  arm  by  which 
said  weight  is  carried;  and  a  connecting-link 
for  said  weight-carrying  arm  to  the  short 
arm  of  said  lever,  for  the  purpose  specified. 

5c  9.  In  a  magazine-phonograph,  the  combi- 
nation of  a  frame;  a  magazine-wheel;  a  lock- 

ing-dog for  said  magazine-wheel;  a  motor;  a 
screw  driving-shaft;  a  carriage;  a  rock-shaft 
on  said  carriage;  connections  for  said  rock- 

55  shaft  to  said  motor  for  stopping  it ;  a  driving- 
arm  E  on  said  rock-shaft;  a  shaft-engaging 

blade  E'  secured  to  said  driving-arm;  an 
arm  e  on  said  rock-shaft  for  throwing  it  to  its 
rearward  position  when  said  carriage  reaches 

60  the  end  of  its  movement;  an  arm  F"  on  said 
driving-shaft,  having  an  adjustable  trip-pin 
for  said  arm  e,  said  pin  having  a  retaining- 

plate  for  said  arm  thereon:  an  arm  e'  on  said 
rock-shaft  for  throwing  it  to  its  forward  po- 

65  sition;  an  arm  F'  on  said  screw-shaft,  having 

35 

a  laterally-projecting  trip-pin  for  said  arm  e' thereon;  connections  for  said  rock-shaft  to 

said    locking-dog   for   said    magazine-wheel; 
means    for   actuating   said    magazine-wheel; 
and   connections  for   said    wheel -actuating  70 
means  to  said  carriage,  for  the  purpose  speci- fied. 

10.  In  a  magazine-phonograph,  the  com- 
bination of  a  frame;  a  magazine-wheel;  a 

locking-dog  for  said  magazine-wheel;  a  mo-  75 
tor;  a  screw  driving-shaft;  a  carriage;  a  rock- 
shaft  on  said  carriage;  connections  for  said 
rock-shaft  to  said   motor  for  stopping  it;  a 

driving-arm  E  on  said  rock-shaft;  a  shaft-en- 
gaging blade  E'  secured  to  said  driving-arm;  80 

an  arm  c  on  said  rock-shaft  for  throwing  it  to 
its    rearward    position    when    said    carriage 

reaches  the  end  of  its  movement;  an  arm  F" 
on  said  driving-shaft,  having  a  trip-pin  for 

said  arm  e;  an  arm  e'  on  said  rock-shaft  for  85 
throwing  it  to  its  forward  position;  an  arm 

F'  on  said  screw-shaft,  having  a  laterally- 

projecting  trip-pin  for  said  arm  e'  thereon; 
connections  for  said  rock-shaft  to  said  lock- 

ing-dog for  said  magazine-wheel;  means  for  yo 
actuating  said  magazine-wheel;  and  connec- 

tions for  said  wheel-actuating  means  to  said 
carriage,  for  the  purpose  specified. 

11.  In  a  magazine-phonograph,  the  com- 
bination of  a  frame ;  a  magazine-wheel ;  a  mo-  95 

tor;  a  screw  driving-shaft;  a  carriage;  a  rock- 
shaft  on  said  carriage;  connections  for  said 
rock-shaft  to  said  motor  for  stopping  it;  a 

driving-arm  E  on  said  rock-shaft;  a  shaft-en- 

gaging blade  E'  secured  to  said  driving- arm;  100 
an  arm  e  on  said  rock-shaft  for  throwing  it  to 
its  rearward  position  when  said  carriage 

reaches  the  end  of  its  movement;  an  arm  F" 
on  said  driving-shaft,  having  an  adjustable 
trip-pin  for  said  arm  e,  said  pin  having  a  re-  105 

taining-plate  for  said  arm  thereon;  an  arm  e' 
on  said  rock-shaft  for  throwing  it  to  its  for- 

ward position;  an  arm  F'  on  said  screw-shaft, 
having  a  laterally-projecting  trip-pin  for  said 
arm  e'  thereon;  means  for  actuating  said  no 
magazine-wheel;  and  connections  for  said 
wheel-actuating  means  to  said  carriage,  for 
the  purpose  specified. 

12.  In  a  magazine-phonograph,  the  com- 
bination of  a  frame ;  a  magazine-wheel ;  a  mo-  1 1  ■; 

tor;  a  screw  driving-shaft;  a  carriage;  a  rock- 
shaft  on  said  carriage;  connections  for  said 
rock-shaft  to  said  motor  for  stopping  it;  a 

driving-arm  E  on  said  rock-shaft;  a  shaft-en- 

gaging blade  E'  secured  to  said  driving-arm;  120 
an  arm  e  on  said  rock-shaft  for  throwing  it  to 
its  reanvard  position  when  said  carriage 

reaches  the  end  of  its  movement;  an  arm  F" 
on  said  driving-shaft,  having  a  trip-pin  for 
said  arm  e;  said  trip-pin  being  adapted  to  en-  125 
gage  said  arm  to  retain  the  carriage  until  the 

starting  of  the  motor;  an  arm  e'  on  said  rock- 
shaft  for  throwing  it  to  its  forward  position; 

an  arm  F'  on  said  screw-shaft,  having  a  later- 

ally-projecting trip-pin  for  said  arm  e'  there-  130 
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on;  means  for  actuating  said  magazine- wheel ; 
and  connections  for  said  wheel-actuating 
means  to  said  carriage,  for  the  purpose  speci- 
fied. 

5  13.  In  a  magazine-phonograph,  the  com- 
bination of  a  frame;  a  magazine-wheel;  a 

locking-dog  for  said  magazine-wheel;  a  screw 
driving-shaft;  a  carriage;  a  rock-shaft  on  said 
carriage;  a  driving-arm  E  on  said  rock-shaft; 

io  a  shaft-engaging  blade  E'  secured  to  said 
driving-arm;  an  arm  e  on  said  rock-shaft  for 
throwing  it  to  its  rearward  position  when 
said  carriage  reaches  the  end  of  its  move- 

ment; an  arm  F"  on  said  driving-shaft,  hav- 
15  ing  an  adjustable  trip-pin  for  said  arm  e,  said 

phi  having  a  retaining-plate  for  said  arm 
thereon;  an  arm  e'  on  said  rock-shaft  for 
throwing  it  to  its  forward  position;  an  arm 

F'  on  said  screw-shaft,  having  a  laterally- 
20  projecting  trip-pin  for  said  arm  e'  thereon; 

connections  for  said  rock-shaft  to  said  lock- 
ing-dog for  said  magazine- wheel ;  means  for 

actuating  said  magazine-wheel;  and  connec- 
tions for  said  wheel-actuating  means  to  said 

25  carriage,  for  the  purpose  specified. 
14.  In  a  magazine-phonograph,  the  com- 

bination of  a  frame;  a  magazine- wheel;  a 
locking-dog  for  said  magazine-wheel;  a 
screw  driving-shaft;  a  carriage;  a  rock-shaft 

30  on  said  carriage;  a  driving-arm  E  on  said 
rock-shaft ;  a  shaft-engaging  blade  E'  secured 
to  said  driving-arm;  an  arm  e  on  said  rock- 
shaft  for  throwing  it  to  its  rearward  position 
when  said  carriage  reaches  the  end  of  its 

35  movement;  an  arm  F"  on  said  driving-shaft, 
having  a  trip-pin  for  said  arm  e;  said  trip-pin 
being  adapted  to  engage  said  arm  to  retain 

said  carriage;  an  arm  e'  on  said  rock-shaft 
for  throwing  it  to  its  forward  position;  an 

40  arm  F'  on  said  screw-shaft,  having  a  later- 
ally-projecting trip-pin  for  said  arm  e'  there- 

on; means  for  actuating  said  magazine- 
wheel;  and  connections  for  said  wheel-actu- 

ating means  to  said  carriage,  for  the  purpose 
45  specified. 

15.  In  a  magazine-phonograph,  the  com- 
bination of  a  frame;  a  magazine  wheel ;  a 

screw  driving-shaft;  a  carriage;  a  rock-shaft 
on  said  carriage;  a  driving-arm  E  on  said 

50  rock-shaft;  a  shaft-engaging  blade  E'  secured 
to  said  driving-arm;  an  arm  e  on  said  rock- 
shaft  for  throwing  it  to  its  rearward  position 
when  said  carriage  reaches  the  end  of  its 

movement;  an  arm  F"  on  said  drivmg-shaft, 
55  having  an  adjustable  trip-pin  for  said  arm  e, 

said  pin  having  a  retaining-plate  for  said 
arm  thereon;  an  arm  e!  on  said  rock-shaft  for 
throwing  it  to  its  forward  position;  an  arm 
F'  on  said  screw-shaft,  having  a  laterally- 

60  projecting  trip-pin  for  said  arm  e'  thereon; 
means  for  actuating  said  magazine- wheel ; 
and  connections  for  said  wheel -actuating 
means  to  said  carriage,  for  the  purpose  speci- 
fied. 

65       16.  In  a  magazine-phonograph,  the  com- 

bination of  a  frame;  a  magazine-wheel;  a 
screw  driving-shaft;  a  carriage;  a  rock-shaft 
on  said  carriage;  a  driving- arm  E  on  said 
rock-shaft;  a  shaft-engaging  blade  E'  se- 

cured to  said  driving-arm;  an  arm  e  on  said  70 
rock-shaft  for  throwing  it  to  its  rearward  po- 

sition when  said  carriage  reaches  the  end  of 

its  movement;  an  arm  F"  on  said  driving- 
shaft,  having  a  trip-pin  for  said  arm  e,  said 
trip-pin  being  adapted  to  engage  said  arm  to  75 
retain  the  carriage  until  the  starting  of  the 
motor;  an  arm  e'  on  said  rock-shaft  for  throw- 

ing it  to  its  forward  position;  an  arm  F'  on 
said  screw-shaft,  having  a  laterally-project- 

ing trip-pin  for  said  arm  e'  thereon;  means  80 
for  actuating  said  magazine-wheel;  and  con- 

nections for  said  wheel-actuating  means  to 
said  carriage,  for  the  purpose  specified. 

17.  In  a  phonograph,  the  combination  of  a 
frame;  a  screw  driving-shaft;  a  carriage;  a  85 
rock-shaft  on  said  carriage ;  a  driving-arm  on 

said  rock-shaft ;  a  'shaft-engaging  blade  ad- 
justably secured  to  said  driving-arm ;  an  arm 

e  on  said  rock-shaft  for  throwing  it  to  its 
rearward  position  when  said  carriage  reaches  90 
the  end  of  its  movement;  an  arm  on  said 
driving-shaft,  having  an  adjustable  trip-pin 
for  said  arm  e,  said  pin  having  a  retaining- 
plate  for  said  arm  thereon;  and  means  for 
throwing  said  rock-shaft  forwardly  when  95 
said,  carriage  is  returned  to  its  initial  posi- 

tion, for  the  purpose  specified. 
18.  In  a  phonograph,  the  combination  of  a 

frame;  a  screw  driving-shaft;  a  carriage;  a 
rock-shaft  on  said  carriage ;  a  driving-arm  on 
said  rock-shaft;  a  shaft-engaging  blade  se- 

cured to  said  driving-arm;  an  arm  e  on  said 
rock-shaft  for  throwing  it  to  its  rearward  po- 

sition when  said  carriage  reaches  the  end  of 
its  movement;  an  arm  on  said  driving-shaft,  105 
having  a  trip-pin  for  said  arm  e,  said  pin  hav- 

ing a  retaining-plate  for  said  arm  thereon; 
and  means  for  throwing  said  rock-shaft  for- 

wardly when  said  carriage  is  returned  to  its 
initial  position,  for  the  purpose  specified.  no 

19.  In  a  phonograph,  the  combination  of  a 
frame;  a  screw  driving-shaft;  a  carriage;  a 
rock-shaft  on  said  carriage ;  a  driving-arm  on 
said  rock-shaft;  a  shaft-engaging  blade  ad- 

justably secured  to  said  driving-arm;  an  arm  115 
e  on  said  rock-shaft  for  throwing  it  to  its 
rearward  position  when  said  carriage  reaches 
the  end  of  its  movement;  an  arm  on  said 
driving-shaft,  having  an  adjustable  trip-pin 
tor  said  arm  e;  and  means  for  throwing  said  120 
rock-shaft  forwardly  when  said  carriage  is 
returned  to  its  initial  position,  for  the  pur- 

pose specified. 
20.  In  a  magazine-phonograph,  the  com- 

bination of  a  frame;  a  screw  driving-shaft;  a  125 
carriage;  a  rock-shaft  on  said  carriage;  a 
driving-arm  on  said  rock-shaft;  a  shaft-en- 

gaging blade  adjustably  secured  to  said  driv- 
ing-arm ;  an  arm  on  said  rock-shaft  for  throw- 

ing it  to  its  forward  position;  and  an  arm  on  130 

100 
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said  screw-shaft,  having  a  laterally-project- 
ing trip-pin  for  said  arm  thereon,  for  the  pur- 

pose specified. 
21.  In  a  magazine-phonograph,  the  com- 

5  bination  of  a  frame;  a  magazine- wheel;  a 
locking-dog  for  said  magazine- wheel;  a  mo- 

tor; a  screw  driving-shaft;  a  carriage;  a  rock- 
shaft  on  said  carriage;  an  arm  on  said  rock- 
shaft  arranged  to  engage  said  driving-shaft; 

io  connections  for  said  rock-shaft  to  said  motor 
for  stopping  it;  means  for  actuating  said 
rock-shaft  at  the  ends  of  the  movement  of  the 
said  carriage;  connections  for  said  rock-shaft 
to  said  locking-dog  for  said  magazine- wheel; 

1 5  a  pivoted  levin-  having  a  pawl  thereon  for  ac- 
tuating said  magazine;  connections  from  said 

lever  to  said  carriage;  a  weight ;  a  pivoted  arm 
by  which  said  weight  is  carried;  and  a  con- 

necting-link for  said  weight-carrying  arm  to 
20  the  short  arm  of  said  lever,  for  the  purpose 

specified. 
22.  In  a  magazine-phonograph,  the  com- 

bination of  a  frame;  a  magazine- wheel;  a  car- 
riage; driving  means  therefor;  a  pivoted  lever 

2  5  having  a  pawl  thereon  for  actuating  said  mag- 
azine; connections  from  said  lever  to  said  car- 
riage; a  weight;  a  pivoted  arm  by  which  said 

weight  is  carried;  and  a  connecting-link  for 
saic  I  weight-carrying  arm  to  the  short  arm  of 

30  said  lever,  for  the  purpose  specified. 
23.  In  a  magazine-phonograph,  the  com- 

bination of  a  frame;  a  magazine-wheel;  driv- 
ing means  therefor;  a  pivoted  lever  having  a 

pawl  thereon  for  actuating  said  magazine;  a 
35  weight;  a  pivoted  arm  by  which  said  weight  is 

carried;  and  a  connecting-link  for  said  weight- 
carrying  arm  to  the  short  arm  of  said  lever, 
for  the  purpose  specified. 

24.  In  a  magazine-phonograph,  the  com- 
40  bination  of  a  magazine-wheel;  a  pivotally- 

supported  shaft;  a  driving-wheel  for  said 
magazine-wheel  on  said  shaft;  a  pivotally- 
supported  link  on  said  shaft ;  a  bowed  spring 
arranged  to  bear  against  said  wheel;  a  sleeve 

45  on  said  shaft;  a  nut  clamped  against  said 
sleeve;  and  friction- washers  arranged  be 
tween  said  nut  and  link 

spring,  for  the  purpose  specified 

arranged 
and  said  link  and 

5° 

CORNEIL  RIDDERHOF. 

Witnesses : 
Chas.  E.  Meech, 
Margaret  Van  Spyker. 

[L.  S.] 
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25.  In  a  magazine-phonograph,  the  com- 
bination of  a  magazine- wheel:  a  pivotal  ly- 

supported  shaft;  a  driving-wheel  for  said 
magazine-wheel  on  said  shaft;  a  pivotally- 
supported  link  on  said  shaft;  a  bowed  spring 
arranged  to  bearagainal  said  wheel;  and  fric- 

tion-washers arranged  between  said  nut  and 
link  and  said  link  and  spring,  for  the  purpose 

specified. 
26.  In  a  magazine-phonograph,  the  com- 

bination of  a  magazine -wheel;  a  pivotally- 
supported  shaft;  a  driving-wheel  for  said  60 
magazine-wheel  on  said  shaft:  a  pivotally- 
supported  link  on  said  shaft;  a  bowed  spring 
arranged  to  bear  against  said  wheel;  a  sleeve 
on  said  shaft ;  and  a  nut  clamped  against  said 
sleeve,  for  the  purpose  specified.  65 

27.  In  a  magazine  phonograph,  the  com- 
bination of  a  magazine-wheel;  a  pivotally- 

supported  shaft;  a  driving-wheel  for  said 
magazine-wheel  on  said  shaft;  a  pivotally- 
supported  link  on  said  shaft;  and  a  bowed  70 
spring  arranged  to  bear  against  said  wheel, 
for  the  purpose  specified. 

28.  In  a  magazine-phonograph,  the  com- 
bination of  a  magazine-wheel;  a  pivot  ally- 

supported  shaft;  a  driving-wheel  for  said 
magazine-wheel  on  said  shaft;  a  pivot  ally- 
supported  link  on  said  shaft;  a  bowed  spring 
arranged  between  said  wheel  and  link;  a  sleeve 
on  said  shaft;  and  a  nut  clamped  against  said 
sleeve  for  securing  said  wheel  and  link  in  po- 

sition; for  the  purpose  specified. 
20.  In  a  magazine-phonograph,  the  com- 

bination of  a  magazine-wheel;  a  pivotally- 
supported  shaft;  a  driving-wheel  for  said 
magazine-wheel  on  said  shaft  ;  a  pivot  ally-  85 
supported  link  on  said  shaft;  and  a  bowed 
spring  arranged  between  said  wheel  and  link, 
for  the  purpose  specified. 

In  wutness  whereof  I  have  hereunto  set  my 
hand  and  seal  in  the  presence  of  two  wit nesses. 

75 

80 
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To  all  whom  it  may  cancei-ii: 
Be  it  known  that  I,  William  W.  Rosen- 

field,  a  citizen  of  the  United  States,  residing 
at  New  York,  county  of  New  York,  and  State 

5  of  New  York,  have  invented  certain  new  and 
useful  Improvements  in  Phonographs,  fully 
described  and  represented  in  the  following 
specification  and  the  accompanying  draw- 

ings, forming  a  part  of  the  same. 
This  invention  relates  to  improvements  in 

phonograph-reproducers. 
In  phonographs  in  which  the  reproducing- 

point  is  moved  laterally  of  the  record  by 
means  of  a  feed-screw  or  other  means  other 

[5  than  the  record-groove  itself,  as  in  the  com- 
mon type  of  cjdinder-machines,  more  or  less 

difficulty  has  been  encountered  heretofore  by 
reason  of  the  existence  of  more  or  less  lost 

motion  in  the  driving  means  or  connections 

20  by  which  the  reproducer  is  given  its  move- 
ment laterally  of  the  record-groove  or  longi- 

tudinally of  the  record-mandrel.  In  such 
machines  the  connection  between  the  repro- 
ducing-point  and  the  diaphragm  of  the  repro- 

25  ducer  is  usually  such  as  to  permit  some  lat- 
eral movement  of  the  reproducing-point  in- 

dependently of  and  relatively  to  the  dia- 
phragm, so  that  the  reproducing-point  may 

automatically  adjust  its  position  with  rela- 
30  tion  to  the  record-groove,  and  in  order  to 

avoid  any  difficulty  due  to  irregularity  of  the 
record-surface  the  reproducing-point  in  a 
well-known  type  of  reproducers  is  carried  by 
a  lever  connected  with  the  diaphragm  and 

-?■$  pivotally  mounted  on  a  weighted  or  spring- 
pressed  member  or  device  which  is  capable  of 
moving  toward  and  from  the  diaphragm  and 
acts  as  a  retarding  device,  the  inertia  of 

which  will  not  be  overcome  by  quick  vibra- 
40  tions  corresponding  to  the  sound-waves  to  be 

reproduced,  but  which  will  be  moved  by  and 

take  up  the  slower  movements  of  the  repro- 
ducing-point due  to  irregularities  in  the  rec- 

ord-surface.    Such  retarding  device  is  also 
45  usually  mounted  so  as  to  be  capable  of  some 

lateral  movement  relatively  to  the  dia- 
phragm, being  usually  pivoted  at  one  side  of 

the  diaphragm  and  its  lateral  movement, 
which  is  then  a  swinging  movement  about  its 

50  pivot,  limited  by  means  of  a  pin  extending 
into  a  loop  at  the  other  side  of  the  diaphragm, 
which  loop  also  forms  a  supporting  means 
for  the  retarding  device  when  the  reproducer 
is  moved  to  carry  the  reproducing-point  off 

55  the  record.  By  reason  of  the  lost  motion 
above  referred  to  in  the  means  for  feeding  the 

reproducer  over  the  record  in  starting  the 
machine  after  the  reproducing-point  has  been 
brought  into  engagement  with  the  record  the 
rotation  of  the  record-cylinder  will  cause  the  60 
reproducing-point  to  be  moved  forward  some- 

what before  the  forward  movement  of  the  car- 
rier begins,  and  in  making  such  independent 

lateral  movement  the  reproducing-point  will 
cause  a  corresponding  movement  of  the  re-  65 
tarding  device  relatively  to  the  diaphragm. 
Such  independent  lateral  movement  of  the 

reproducing-point  and  of  the  retarding  de- 
vice will  be  more  or  less  according  to  the 

amount  of  lost  motion  in  the  reproducer-  70 
driving  means  and  according  to  the  position 
of  the  driving  devices  and  connections  before 
starting  and  will  always  be  a  relatively  small 
amount;  but  any  such  movement  whereby 
the  reproducing-point  is  moved  out  of  its  75 
normal  position  relatively  to  the  diaphragm 
is  undesirable,  and  frequently  such. move- 

ment will  be  sufficient  to  cause  the  pin  on  the 
retarding  device  to  come  into  engagement 
with  the  side  of  the  supporting-loop,  thus  in-  80 
terfering  with  the  free  movement  of  the  re- 

tarding device. 
The  object  of  the  present  invention  is  to 

avoid   the   above   difficulty   due   to   lateral 
movement  of  the  reproducing-point  and  of  85 
the  retarding  device  relatively  to  the  dia- 

phragm in  starting,   and   this   difficulty  is 
avoided  in  accordance  with  the  invention  by 

providing  means  whereby  the  reproducing- 
point  and  retarding  device,  when  such  device  90 

is  used,  is  shifted  slightly  backward  rela- 
tively to  the  diaphragm  when  the  reproduc- 

ing-point is  off  the  record,  so  that  when  the 
reproducing-point  is  brought  into  engage- 

ment with  the  record  while  in  this  slightty-  95 
shifted  position  the  preliminary  independent 
movement  of  the  reproducing-point  above 
referred  to  will  merely  result  in  moving  it 
back  to  its  normal  position  relatively  to  the 

diaphragm-.     For  this  purpose,  in  the  con-  100 
struction  above  referred  to,  in  which  a  piv- 

oted retarding  device  is  emplo}Ted  which  is 
supported  at  one  side  of  the  diaphragm  by 
means  of  a  pin  extending  into  a  loop  or  other 
means  for  limiting  the  lateral  swinging  move-  105 
ment  of  the  retarding  device  and  for  sup- 

porting the  same  when  the  reproducing-point 
is  off  the  record,  the  supporting  portion  of  the 
loop  is  inclined,  so  that  when  the  retarding 

device  is  supported  thereby'  it  will  be  thrown  no 
slightly  backward  from  its  normal  position. 

A  full  understanding  of  the  invention  can 
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besl  be  given  by  a  detailed  description  of  a 
preferred  const  met  ion  embodying  the  .same 
and  such  a  description  will  now  be  given  in 
connection  with  the  accompanying  drawings, 
in  winch — 

Figure  1  is  a  sectional  view  through  the 
record- mandrel  and  feed-shaft  of  a  well- 
known  form  of  phonograph  and  showing  the 
reproducer-carrier  with  a  reproducer  in  po- 

sition, the  reproducer  being  partly  broken 
away.  Fig.  2  is  a  view  of  the  reproducer  and 
a  portion  of  the  record-cylinder  looking  in 
the  direction  of  the  arrow  2  of  Fig.  1.  Figs. 
3  and  4  are  views  similar  to  Fig.  2,  showing 
the  reproducer  in  different  positions.  Figs. 
2a,  3a,  and  4a  are  detail  views  corresponding 
to  Figs.  2,  3,  and  4  and  illustrating  a  con- 

struction not  embodying  the  present  inven- 
tion. Fig.  5  is  a  side  view,  partly  in  section, 

showing  an  application  of  the  invention  to  a 
slightly-different  form  of  phonograph  from 
that  shown  in  Fig.  1.  Fig.  6  is  a  detail  sec- 
tion  on  line  6  of  Fig.  5. 

Referring  to  the  drawings,  and  first  to  Figs. 

1  to  4a,  10  represents  the  cylindrical  mandrel 
for  carrying  a  record-cylinder  11.  12  repre- 

sents the  reproducer-carrier,  such  carrier  be- 
ing mounted  on  a  sleeve  13,  along  which  it  is 

moved  during  the  reproducing  operation  by 
means  of  the  usual  feed-screw  14,  the  feed- 

screw being  engaged  by  a  feed-nut  15  when 
the  reproducer  is  in  position  to  bring  the  re- 
producing-point  into  engagement  with  the 
record.  The  reproducer  is  carried  by  a  piv- 
oted-4KiJxler  16,  which  may  be  raised  to  lift  the 
reproducer  away  from  the  record  by  a  hand- 
lever  17,  mounted  to  turn  on  the  sleeve  13. 
It  will  be  understood  that  the  feed-shaft  and 
the  mandrel  are  rotated  together  by  suitable 
connections  from  a  common  motor  or  other 
source  of  power,  as  usual.  The  reproducer 
20  is  of  a  well-known  form,  having  a  retard- 

ing device  in  the  form  of  a  floating  weight  21 , 
pivoted  at  22  to  the  rim  of  the  reproducer,  so 
as  to  be  movable  flatwise  toward  and  from 

the  diaphragm  and  the  record  and  also  capa- 
ble of  a  lateral  movement  transversely  of  the 

spiral  record-groove.  A  pin  23  extends  from 
the  opposite  edge  of  the  floating  weight  into 
a  loop  or  staple  24,  extending  from  the  rim  of 
the  reproducer,  such  pin  and  loop  or  staple 
acting  to  limit  the  lateral  movement  of  the 
weight  and  to  support  the  same  when  the  re- 

producer is  lifted  to  carry  the  reproducing- 
point  off  the  record.  Pivotally  mounted  on 

the  floating  weight  is  a  lever  25,  one  end  of' 
which  carries  the  reproducing-point  26  and 
the  other  end  of  winch  is  connected  by  a  link 
to  the  diaphragm  27. 

As  so  far  described  the  construction  is  of  a 
well-known  form.  As  heretofore  construct- 

ed the  supporting-loop  24  has  been  formed  so 
that  when  the  reproducer  is  raised  to  lift  the 
reproducing-point  off  the  record  the  floating 
weight  will  be  supported  in  its  normal  posi- 

75 

80 

lion  laterally  with  relation  to  the  diaphragm, 
the  loop  being  located  so  that  when  the 

it  is  in  such  central  position  the  pin  23 
will  lie  about  midway  between  the  sides  of 
the  loco,  and  the  supporting  end  of  the  loop  70 
I  eing  symmetrically  rounded,  so  that  when 
the  reproducer  is  raised  the  pin  23  will  conic 
to  rest  in  its  central  position  relatively  to  the 
sides  of  the  loop,  as  shown  in  Fig.  4a,  thus 
holding  the  floating  weight  in  its  normal  cen- 

tral position  relatively  to  the  diaphragm. 
With  this  construction  when  the  reproducer 
is  lowered  to  operative  position  the  floating 
weight  will  be  supported  by  the  reproducing- 
point  and  the  pin  23  will  take  the  position 
relatively  to  the  loop  shown  in  Fig.  2a,  and 
when  the  machine  is  started  the  feeding 
movement  of  the  carrier  12  will  usually  not 
commence  until  after  the  record-mandrel  be- 

gins its  rotation,  for  the  reason  hereinbefore  85 
pointed  out,  with  the  result  that  the  repro- 

ducing-point, and  consequently  the  floating 
weight  21,  will  be  given  a  slight  lateral  move- 

ment relatively  to  the  diaphragm  before  the 
feeding  movement  of  the  reproducer  begins.  90 
Such  relative  movement  will  cause  the  pin  23 
to  move  out  of  its  central  position  hi  the  loop 
24,  and  such  movement  will  often  be  suffi- 

cient to  cause  the  pin  to  come  into  engage- 
ment with  the  side  of  the  loop,  as  shown  in  95 

Fig.  3a.  The  floating  weight  and  the  repro- 
ducer and  its  connection  with  the  diaphragm 

will  thus  be  thrown  out  of  their  normal  cen- 
tral position,  and  the  engagement  of  the  pin 

23  with  the  side  of  the  loop  24  will  interfere  100 
with  the  free  movement  of  the  floating 
weight.  To  avoid  such  difficulty  by  the  ap- 

plication of  the  present  invention  to  the  con- 
struction shown,  the  supporting  portion  of 

the  loop  24  is  inclined,  so  that  when  the  re-  105 
producer  is  raised  to  lift  the  reproducing- 
point  off  the  record  the  pin  23  will  slide  on 
the  inclined  portion  of  the  loop  to  the  posi- 

tion shown  in  Fig.  4,  thus  shifting  the  float- 
ing weight  and  the  reproducing-point  slightly  1 1  o 

backward  relatively  to  the  diaphragm.  The 
parts  will  then  be  supported  in  this  position 
until  the  reproducer  is  again  lowered  to  bring 
the  reproducing-point  into  engagement  with 
the  record,  and  when  thus  returned  to  opera-  r  15 
■tive  position  the  floating  weight  and  repro- 

ducing-point will  retain  such  shifted  position 
relatively  to  the  diaphragm,  as  shown  in  Fig. 
2,  with  the  result  that  when  the  machine  is 

st  arted  and  the  record-mandrel  begins  to  ro-  1  20 
tate  before  the  commencement  of  the  feeding 
movement  of  the  reproducer-carrier  the  re- 

sulting movement  of  the  floating  weight  and 
the  reproducing-point  relatively  to  the  dia- 

phragm will  result  merely  in  returning  these  1  25 

parts" to  their  normal  operative  position  cen- 
tral!)" with  relation  to  the  diaphragm. 

Fig.  5  shows  an  application  of  the  inven- 
tion to  a  construction  similar  to  but  slightly 

modified  from  that  shown  in  Fig.  1.     As  130 
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shown  in  this  figure,  the  reproducer  is  set 
directly  in  the  upwardly-extending  portion  of 
the  carrier  12,  the  pivoted  holder  16  (shown 
in  Fig.  1)  heing  omitted,  and  the  reproduc- 
ing-point  is  raised  from  the  record  by  swing- 

ing the  floating  weight  21  away  from  the 
record  in  place  of  moving  the  whole  repro- 

ducer bodily  away  from  the  record.  For 
effecting  such  movement  of  the  floating 
weight  the  floating  weight  is  provided  with 

a  downwardly-extending  arm  30,  in  position 
rto  be  engaged  by  the  upwardly-extending 
arm  or  cam  projection  31  of  the  hand-lever 
17,  the- diand-lever  being  moved  upward  in 
this  construction  for  raising  the  reprodueing- 
point  from  the  record  and  disconnecting  the 
feed-mit  from  the  feed-screw  instead  of  being 
moved  downwardly  for  this  purpose,  as  in 
Fig.  1.  For  giving  the  backward  shift  to  the 

floating  weight  and  reproducing-point  when 
the  weight  is  lifted  to  carry  the  reproducing- 
point  off  the  record  the  parts  30  and  31  are 
formed  with  beveled  or  inclined  engaging 
faces,  as  shown  by  the  detailed  section  in 
Fig.  6.  With  these  parts  so  formed,  when 

the  hand-lever  17  is  raised  the  engagement 
of  the  arm  31  with  the  arm  30  will  not  only 
cause  the  floating  weight  21  to  be  lifted  away 
from  the  record,  but  will  also  cause  it  to  be 
shifted  slightly  backward  relatively  to  the 
diaphragm,  in  which  position  it  wili  then  be 
supported  until  the  hand-lever  is  moved  in 
the  opposite  direction  to  release  the  floating 

weight  and  permit  the  reproducing-point  to 
again  come  into  engagement  with  the  record. 
The  same  result  is  thus  secured  as  is  secured 

through  the  action  of  the  loop  with  the  in- 
clined supporting  portion,  as  shown  in  Figs. 

'2,  3,  and  4.  The  form  of  the  lower  or  sup- 
porting portion  of  the  loop  24  in  the  con- 

struction shown  in  Fig.  5  is  immaterial,  as 
the  loop  acts  in  this  construction  merely  to 
limit  the  lateral  movement  of  the  floating 
weight  and  to  support  the  floating  weight 
when  the  reproducer  is  removed  from  the 
carrier. 

It  will  be  understood  that  the  term"  phono- 
graph" is  used  herein  as  a  broad  term  to  in- 

clude all  sound  recording  and  reproducing  ma- 
chines to  which  the  invention  is  or  may  be 

found  applicable. 
What  is  claimed  is — 
1 .  In  a  phonograph,  the  combination  with 

the  record  -  carrier,  the  reproducer  -  carrier, 
and  a  feed-screw  and  a  feed-nut  for  coacting 
to  give  the  reproducer-carrier  its  reproducing 
movement,  of  a  reproducing -diaphragm,  a 
reproducing-point  connected  therewith  and 
capable  of  movement  independently  thereof 
laterally  of  the  record,  and  means  for  shifting 

the  reproducing  -  point  slightly  backward 
relatively  to  the  diaphragm  wdien  off  the 
record,  substantially  as  described. 

2.  In  a  phonograph,  the  combination  with 

the  reproducing-diaphragm,  of  areproducing- 

90 
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point  connected  therewith  and  capable  of 
movement  independently  thereof  laterally  of 
the  record,  and  means  for  shifting  the  repro- 

ducing-point slightly  backward  relatively  to 
the  diaphragm  when  moved  off  the  record  70 
and  for  holding  it  in  such  position  until 
again  moved  into  engagement  with  the  rec- 

ord, substantially  as  described. 

3.  In  a  phonograph-reproducer,  the  combi- 
nation with  the  diaphragm,  of  a  reproduc-  75 

ing-point  connected  therewith  and  capable  of 
movement  independently  thereof  laterally  of 
the  record,  and  means  for  shifting  the  repro- 

ducing-point slightly  backward  relatively  to 
the  diaphragm  when  off  the  record,  substan-  80 
tially  as  described. 

4.  T11  a  phonograph-reproducer,  the  com- 
bination with  the  diaphragm,  of  a  reproduc- 
ing-point connected  therewith  and  capable  of 

movement  independently  thereof  laterally  of  85 
the  record,  and  means  for  supporting  the  re- 

producing-point when  off  the  record  in  a  po- 
sition slightly  backward  of  its  normal  repro- 

ducing position,  substantially  as  described. 
5.  In  a  phonograph,  the  combination  with 

a  record-mandrel  for  carrying  a  cylindrical 
record,  a  reproducer -carrier,  and  a  feed- 

screw for  engaging  a  feed-nut  on  the  carrier 
for  giving  the  carrier  its  reproducing  move- 

ment, of  a  reproducer  having  a  reproducing- 
point  connected  with  the  diaphragm  so  as  to 
be  capable  of  movement  independently  there- 

of laterally  of  the  record,  and  means  for 

shifting  the  reproducing-point  slightly  back- 
ward relatively  to  the  diaphragm  when  off 

the  record,  substantially  as  described. 
6.  In  a  phonograph,  the  combination  with 

a  reproducing-diaphragm,  of  a  member  capa- 
ble of  movement  towTard  and  from  the  dia- 

phragm and  tending  to  move  from  the  dia-  105 
phragm  toward  the  record  and  also  capable 
of  movement  independently  of  the  diaphragm 

laterally  of  the  record,  a  reproducing-point 
supported  by  said  member  and  connected 
with  the  diaphragm,  and  means  for  shifting 
said  member  slightly  backward  relatively  to 

the  diaphragm  when  moved  to  carry  the  re- 
produeing-point  off  the  record,  substantially 
as  described. 

7.  In  a  phonograph-reproducer,  the  com-  115 
biiiation  with  the  diaphragm,  of  a  member 
capable  of  movement  toward  and  from  the 
diaphragm  and  tending  to  move  from  the 
diaphragm  toward  the  record  and  also  capa- 

ble of  movement  independently  of  the  clia-  120 
phragm  laterally  of  the  record,  a  reproduc- 

ing-point  supported   by  said   member  and 
connected  with  the  diaphragm,  and  means 
for  shifting  said  member  slightly  backward 

relatively  to  the  diaphragm  when  the  repro-  125 
ducer  is  moved  out  of  operative  position, 
substantially  as  described. 

8.  In  a  phonograph-reproducer,  the  com- 
bination with  the  diaphragm,  of  a  member 

capable  of  movement  toward  and  from  the  130 

100 

no 
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diaphragm  and  tending  to  move  from  the 
diaphragm  inward  the  record  and  also  capa- 

ble of  movement  independently  of  the  dia- 
phragm laterally  of  the  record,  a  reproduc- 

5  tng-point  supported  by  said  memberand  con- 
nected with  the  diaphragm,  and  an  inclined 

support  for  said  member  for  shifting  said 
member  slightly  backward  relatively  to  the 
diaphragm  when  moved  to  cany  the  repro- 

10  ducing-point  off  the  record,  substantially  as 
described. 

9.  In  a  phonograph-reproducer,  the  com- 
bination with  the  diaphragm,  of  amember 

pivoted  to  swing  toward  and  from  the  dia- 
15  phragm  and  also  laterally  of  the  record  and 

tending  to  move  from  the  diaphragm  toward 

the  record;  a  lever  pivot  ally  mounted  on  said 
member  and  connected  with  the  diaphragm, 

a  reproducing-point  carried  by  said  lcsrer,  and 
a  supporting-loop  for  said  member  having  an 
inclined  supporting  portion  for  shifting  said 
member  slightly  backward  relatively  to  the 
diaphragm  when  the  reproducer  is  moved 
out  of  operative  position;  substantially  as 
described. 

In  testimony  whereof  I  have  hereunto  set 
my  hand  in  the  presence  of  two  subscribing 
witnesses. 

WILLIAM  W.  ROSENFIELD. 
Witnesses: 

Henry  D.  Gobker, 
Philip  N.  Tilden. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Henry  Koch,  a  citizen 

of  the  United  States,  and  a  resident  of  Rail- 
way, Union  county,  State  of  New  Jersey, 

5  have  invented  certain  new  and  useful  Im- 
provements in  Mandrels  for  Talking-Ma- 

chines, of  which  the  following  is  a  specifica- 
tion. 

My  invention  relates  to  mandrels  for  sup- 
io  porting  cylindrical  talking-machine  records, 

and  has  for  its  object  to  provide  such  man- 
drels with  means  for  preventing  the  cracking 

or  destruction  of  such  records  when  they  are 
left  in  position  on  said  mandrels  for  any 

1 5  length  of  time. 
My  invention  will  be  fully  described  herein- 

after, and  the  features  of  novelty  will  be 
pointed  out  in  the  appended  claims. 

Reference  is  to  be  had  to  the  accompany- 
20  ing  drawings,  in  which — 

Figure  1  is  an  outside  view  of  my  improved 
mandrel;  and  Fig.  2  is  a  section  thereof  on 
line  2  2  of  Fig.  1 ,  showing  the  record  in  posi- 
tion. 

25  The  hollow  body  A  of  the  mandrel  is  con- 
ical in  shape  and  is  provided  with  the  usual 

end  openings  B,  through  which  the  custom- 
ary supporting-axle  is  adapted  to  pass,  which 

axle  may  be  supported  in  any  convenient 
30  manner.  A  gear  C  is  secured  to  or  forms 

part  of  the  mandrel  and  is  adapted  to  mesh 
with  a  driving  gear-wheel,  through  the  me- 

dium of  which  the  mandrel  is  rotated.  The 
driving  mechanism  may  be  of  any  approved 

35  construction  and  forms  no  part  of  my  present 
invention,  so  that  I  have  not  deemed  it  nec- 

essary to  show  said  mechanism. 
D  is  the  cylindrical  record,  which  may  be 

provided  on  its  inner  surface  with  spiral  pro- 
40  jection  E,  adapted  to  engage  the  outer  sur- 

face of  the  mandrel.  In  many  cases  it  be- 
comes necessary  to  leave  the  said  records  in 

position  on  the  mandrel,  and  the  contraction 
of  the  material  of  which  the  records  are  made, 

45  due  to  atmospheric  changes,  thus  often 
causes  said  records  to  crack.  In  other  in- 

stances the  metal  of  which  the  mandrel  is 
constructed  will  expand  and  produce  the 
same  result.     To  overcome  these  objections, 
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I  have  provided  the  body  of  the  mandrel  50 
with  two  resilient  members  F,  the  ends  of 

which  are  slightly  curved  at  F'.  A  pad  of 
felt  or  like  material  G  is  provided  in  the  inner 
surface  of  the  mandrel  adjacent  to  the  ends 
F'  of  the  members  F.  This  pad  G  prevents  55 
said  ends  F'  from  being  forced  too  far  in- 

wardly and  at  the  same  time  tends  to  press 
said  ends  F'  outward  against  the  inner  sur- 

face of  the  record,  thus  aiding  in  maintaining 
the  natural  resiliency  of  the  arms  F. 

It  will  be  readily  seen  from  the  above  de- 
scription that  as  the  record  contracts  the 

arms  F  will  yield,  and  thus  prevent  any 
strain  on  said  record.  This  is  also  true  if  the 

mandrel  expands  from  changes  in  tempera- 
ture. If,  on  the  other  hand,  the  record  ex- 
pands, the  arms  F  will  follow  along  and  serve 

to  act  as  a  locking  means,  and  thus  prevent 
the  record  from  slipping  off  the  mandrel  and 
also  insure  its  proper  rotation  when  the  ma- 

chine is  operated.  The  same  remarks  of 
course  apply  if  the  mandrel  shrinks  or  con- 

tracts. Any  slight  variation  in  the  inside 
diameter  of  different  records  will  thus  also  be 
rendered  of  no  consequence,  and  machines  7^ 
equipped  with  my  improved  mandrel  will 
accommodate  records  of  varying  sizes  and 
insure  the  perfect  operation  of  all  of  them. 
The  arms  F  also  act  as  a  key  or  spline  and 
prevent  the  slipping  of  the  record  as  the  3o 
mandrel  is  rotated.  In  other  words,  the 
record  when  in  position  on  the  mandrel  is 
incapable  of  rotation  relatively  to  the  man- drel. 

With  my  improved  construction  the  man- 
drel might  be  cylindrical  instead  of  conical, 

and  the  inner  diameter  of  the  records  might 
also  be  uniform  throughout,  thus  making  the 
parts  more  easy  to  manufacture  than  other- 
wise. 

Various  modifications  may  be  made  with- 
out departing  from  the  nature  of  my  inven- 
tion as  defined  in  the  appended  claims. 

I  claim — 1.  A   talking-machine   mandrel   provided  95 
with  two  yielding  members  extending  to- 

ward each  other  with  their  ends  adjacent  for 
maintaining  the  record  in  position. 

85 
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2.  A  talking-machine  mandrel  provided 
with  a  plurality  of  yielding  members  extend- 

ing lengthwise  of  the  mandrel  with  their  free 
ends  adjacent  to  each  other  for  maintaining 
the  record  in  position. 

3.  A  talking-machine  mandrel  provided 
with  a  yielding  member  projected  from  the 
curved  surface  of  the  mandrel  for  maintain- 

ing the  record  in  position  and  means  adja- 

cent to  the  free  end  of  the  member  for  limit- 
ing the  inward  movement  thereof. 

In   testimony  whereof  I   have  hereunto 
signed  my  name  in  the  presence  of  two  sub- 

10 

scribing  witnesses. 
HENRY  KOCH. 

Witnesses : 
T.  J.  Macdonald, 
J  as.  D.  Luther. 
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..g  all  whom  it  may  concern: 
Be  it  known  that  I,  Fred  Petmecky,  a 

citizen  of  the  United  States,  and  a  resident 
of  Austin,  in  the  county  of  Travis  and  State 

5  of  Texas,  have  invented  a  new  and  Improved 
Needle  for  Graphophones  and  the  Like,  of 
which  the  following  is  a  full,  clear,  and  exact 
description. 
My  invention  relates  to  improvements  in 

10  needles  or  styluses  for  graphophones  and 
machines  of  that  character,  the  principal  ob- 

jects being  to  provide  for  modifying  the  tone 
produced  and  to  provide  for  increasing  the  du- 

rability of  the  needle .  The  first  of  these  objects 
I  attain  by  modifying  the  form  of  the  body  of 
the  needle  in  such  a  manner  as  to  permit  vi- 

brations in  a  certain  manner,  and  the  latter 
I  provide  for  by  producing  a  point  of  a  new 
form,  which  when  used  on  one  side  will 
cause  a  sharpened  point  to  appear  on  the 
other,  thus  permitting  the  needle  to  be  re- 

versed after  each  operation  and  leaving  a 
sharpened  point  ready  for  the  next  opera- 
tion. 

When  using  needles  of  an  oval  cross-sec- 
tion on  disk-machines,  the  surface  which 

comes  in  contact  with  the  record  is  worn  off 
in  a  short  time  and  a  new  needle  has  to  be 

substituted  for  practically  every  record  which 
is  to  be  operated  upon.  If  the  expedient 
of  turning  the  needle  over  is  employed,  it  is 
found  that  the  wear  of  the  record  on  the 

point  has  produced  burs  upon  the  other 
side,  which  prevent  its  being  used  in  that 

35  manner.  Needles  are  also  usually  made 
with  a  practically  uniform  cross-section  from 
the  shank  to  the  point.  This  does  not  per- 

mit sufficient  vibration.  In  order  to  pro- 
duce a  fine  tone,  I  have  discovered  that  it  is 

4°  desirable  to  reduce  the  cross-section  of  the 
needle  in  a  position  just  above  the  point,  so 
that  while  the  point  itself  is  rigid  it  is  sup- 

ported by  a  flexible  section  of  the  shank,  and 
consequently  it  is  capable  of  a  certain  degree 
of  motion. 

While  I  am  aware  that  a  flattened  shank 

has  been  employed  for  an  unknown  purpose, 
I  believe  that  I  am  the  first  to  produce  a 
needle  or  stylus  of  this  character  having  a 

flattened  portion  located  in  exactly  this  posi- 
tion. 

Reference  is  to  be  had  to  the  accompany- 
ing drawings,  forming  a  part  of  this  specifica- 

tion, in  which  similar  characters  of  reference 

fig- 
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indicate  corresponding  parts  in  all  the 
ures. 

Figure  1  is  a  side  elevation  of  a  stylus  con- 
structed in  accordance  with  the  principle  of 

my  invention,  showing  how  it  is  used  to  pro- 
duce a  loud  tone.  Fig.  2  is  a  similar  view 

showing  how  the  needle  is  used  to  produce  a 
soft  tone.  Fig.  3  is  a  sectional  view  on  the 
line  3  3  of  Fig.  2.  Fig.  4  is  an  elevation  of 
the  needle  as  it  appears  after  the  point  is 
worn  by  use.  Fig.  5  is  a  similar  view  show- 

ing* the  needle  when  reversed  and  ready  to 
commence  operations  again. 

My  needle  is  provided  with  a  shank  a  of  the 
usual  character  and  with  a  point  i.  Be- 

tween these  portions  and  extending  from  the 
rear  end  of  the  point  to  a  place  on  the  shank 
which  is  below  that  at  which  the  shank  is  se- 

cured in  the  holder  is  a  flattened  section  c. 
This  section  is  not  thin  enough  to  have  any 
material  effect  upon  the  vibration  of  the 
point,  and  at  the  lower  end  of  the  flattened 
portion  c  are  a  pair  of  concave  surfaces  d  on 
the  two  sides  of  the  needle,  which  include  be- 

tween them  a  thin  section  c3,  that  permits  vi- 
brations of  the  point  itself.  The  purpose  of  8o 

this  feature  will  be  well  understood  by  those 
familiar  with  musical  instruments.  It  is  of 
course  understood  that  the  needle  conducts 

the  vibrations  to  the  sound-diaphragm  or  to 
the  box,  and  being  thinned  just  at  this  point  85 

as  low  as  possible  on  the  needle  without  re- 
ducing the  thickness  of  the  point  itself  a  finer 

tone  is  imparted  when  musical  compositions 
are  played  upon  the  instrument.  The  tone 
is  also  modified  by  the  position  of  the  flat- 

tened surface.  When  the  flattened  surface 

is  placed  toward  the  record,  it  gives  a  loud 
tone,  while  with  the  edge  toward  the  record  a 
soft  tone  is  produced.  At  angles  between 
these  two  extremes  it  gives  tones  of  interme- 

diate quality. 

In  order  to  provide  the  self-sharpening 
feature  which  I  have  mentioned  above,  I 
make  the  point  of  the  needle  in  the  general 

shape  of  a  pyramid  with  concave  sides  d.  It  100 
will  be  seen  by  reference  to  Figs.  3,4,  and  5 

that  when  the  needle  is  drawn  along  the  rec- 
ord with  one  of  the  edges  in  the  groove  the 

wearing  of  the  needle  at  its  point,  as  shown  in 
Fig.  4,  will  merely  produce  a  sharpened  point 
on  the  opposite  side,  so  that  when  the  needle 
is  turned  around  one  hundred  and  eighty  de- 

grees, as  is  shown  in  Fig.  5,  the  point  will  be 

90 

95 
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ready  for  action.  Any  burs  produced  will 
be  formed  on  the  inside  of  the  concave  por- 

tions and  will  not  interfere  with  the  list'  of 
the  needle  in  conducting  sound.  luirther- 

5  more,  the  needle  can  he  used  For  a  large  num- 
ber of  operations,  reversing  it  each  time 

without  injuring  the  record.  This  greatly 
increases  the  durability  of  both  the  needle 
and  the  record. 

10  While  1  have  shown  the  needle-point  as 
provided  with  concave  surfaces,  it  is  to  he 
understood  that  the  principle  of  my  inven- 

tion is  capable  of  being  carried  out  with  flat 
surfaces  provided  the  needle  is  turned  one 

15  hundred  and  eighty  degrees  each  time  it  is 
changed ;  but  when  it  is  desired  to  change  the 
tone,  as  has  been  explained  above,  the  needle 
may  be  turned  only  quarter  of  a  turn  or  may 
be  placed  at  some  other  angle  to  the  original 

20  position,  and  when  this  is  done  the  concave 
surfaces  are  necessary  in  order  to  provide  for 
turning  the  burs  formed  away  from  the 
record. 

I  hiving  thus  described  my  invention,  I 
claim —  25 

1 .  A  needle  of  the  character  described  hav- 
ing a  thin  portion  extending  along  the  body 

thereof  above  the  point,  and  a  flat  llexible 
poi-i  ion  at  the  base  of  said  thin  portion  and 
at  the  head  of  said  point,  the  point  having  a  30 
general  pyramidal  shape. 

2.  A  needle  or  stylus  for  graphophones  and 
the  like,  havinga  thin  flat  llexible  portion  lo- 

cated immediately  at  the  rear  of  the  point  of 

the   needle,  the  point   having  a  general  p}T-  35 
ramidal  shape  with  concave  sides. 

3.  A  needle  or  stylus  for  graphophones  and 
the  like  having  apjTamidal-shaped  point  with concave  faces. 

In  testimony  whereof  I  have  signed  my  40 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

FRED  PETAIECKY. 
Witnesses : 

J.  W.  Chenneville, 
A.  Graves. 
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To  (til  whom  it  may  concern; 
Be  it  known  that  I,  Charles  Otzen,  a  sub- 

ject of  the  King  of  Denmark,  residing  at 
Schenectady,  county  of  Schenectady,  State 

5  of  New  York,  have  invented  certain  new  and 
useful  Improvements  in  Stop  Mechanism  for 
Phonographs,  of  which  the  following  is  a 
specification. 

My  invention  relates  to  an  automatic  stop 
to  mechanism  for  phonographs  whereby  the 

motor  is  brought  to  a  state  of  rest  at  a  prede- 
termined point  of  travel  of  the  reproducer. 

By  the  use  of  my  stop  mechanism  the  rela- 
tive movement  between  the  reproducer  and 

1 5  record  may  be  arrested  automatically  and 
without  thought  upon  the  part  of  the  opera- 

tor before  the  end  of  the  record  is  reached, 
thereby  preventing  unnecessary  unwinding 
of  the  motor-spring  and  the  reproducer  from 

20  riding  off  of  the  record  onto  the  cylinder- 
drum  and  causing  injury  to  the  stylus  of  the 
reproducer. 

Referring  to  the  accompanying  drawings, 
which  form  a  part  of  this  specification,  Figure 

25  1  is  a  perspective  view  of  a  phonograph  to 
which  is  attached  an  automatic  stop  mechan- 

ism. Fig.  2  is  a  plan  view  of  the  stop  mech- 
anism. Fig.  3  is  a  rear  elevation  of  the  same, 

and  Fig.  4  is  a  partial  rear  detail  of  the  stop- 
30  mechanism  carrier  or  support,  showing  the 

shouldered  slot  which  receives  the  starting- 
lever  button. 

Referring  to  the  drawings,  1  represents  a 
phonograph  of  any  well-known  construction, 

35  having  a  stop  mechanism  2,  which  is  secured 
to  the  phonograph  at  3  and  adapted  to  auto- 

matically move  the  motor-starting  lever  4  to 
its  stop  position  at  any  perdetermined  point 
of  travel  of  the  reproducer. 

+0  The  stop  mechanism  comprises  a  carrier  or 
support  5,  one  end  of  which  is  turned  back 
upon  itself  to  form  a  U-shaped  clamping  por- 

tion 6,  arranged  to  be  clamped  to  the  phono- 
graph-frame by  means  of  screws.     Pivotally 

15  mounted  on  the  carrier  5  is  a  lever  7.  This 
lever  is  secured  to  the  carrier  by  means  of  a 
thumb-nut  8  and  is  adjustable  in  a  horizon- 

tal direction  thereon,  due  to  the  fact  that  its 
pivot-screw  9  is  slidable  in  the  slot  10  of  the 

5  c  carrier  5.  Formed  integral  with  the  lever  7 
is  an  abutment  or  indicator  1 1 ,  which  may  be 

set  to  any  position  with  respect  to  the  cylin- 
der or  record  where  it  is  desired  to  stop  the 

operation  of  the  phonograph,  and  for  this 
55  purpose  it  extends  toward  the  cylinder  to  a 

point  where  it  is  adapted  to  be  struck  by  the 

reproducer-frame  12  and  thereby  raise  the 
free  end  of  the  lever  and  actuate  the  mechan- 

ism.    An  actuator  13  for  the  starting-lever  is 
mounted  in  the  shouldered  slot  14,  the  same  60 
being  preferably  a  pin  provided  with  two  col- 

lars   15    for   preventing    lateral    movement 
thereof  in  the  slot.     Connected  to  the  actu- 

ator 13  is  a  retractile  spring  16,  whose  other 
end  is  secured  to  the  carrier.     This  spring  is  65 
used  for  moving  the  motor-starting  lever  4  to 
its  stop  position  through  the  actuator  13, 
which  latter  is  moved  out  of  engagement 
with  the  shoulder  of  the  slot  14  when  the  re- 

producer-frame 12  strikes  the  abutment  11   70 
and  rocks  the  adjustable  lever  on  its  pivot. 
It  is  to  be  noticed  that  a  slot  17  is  cut  in  lever 
7  to  allow  for  horizontal  adjustment  between 
the  lever  7  and  carrier  5,  whereby  the  abut- 

ment 11  is  maintained  in  proper  relation  to  75 
the  reproducer-frame. 

The  operation  of  my  automatic  stop  mech- 
anism is  as  follows :  Assuming  that  the  abut- 

ment or  indicator  is  set  at  the  end  of  the  in- 
dentations on  the  cylinder  or  record,   the  80 

lever  4  is  moved  to  the  left  to  start  up  the 
motor  of  the  phonograph.     This  operation 
also  moves  the  actuator  13  to  the  left  against 
the  tension  of  the  spring  16,  which  movement 
causes  the  actuator  to  drop  into  the  shoul-  85 
dered  portion  of  slot  14.     The  actuator  is 
held  in  this  position,  with  the  spring  16  under 
tension,  until  the  reproducer-frame,  which  is 
now  moving  to  the  right,  strikes  the  abut- 

ment 11  of  lever  7,  thereby  rocking  it  on  its  90 
pivot-screw  9  and  raising  the  actuator  out 
of  engagement  with  the  shoulder  of  slot  14. 
Thus  released,  the  spring  16  draws  the  actu- 

ator 13  and  lever  4  to  the  right,  stopping  the 

phonograph-motor  and  arresting  further  ro-  95 
tation  thereof. 

In  accordance  with  the  provisions  of  the 
patent  statutes  I  have  described  the  prin- 

ciple of  operation  of  my  invention,  together 
with  the  apparatus  which  I  now  consider  to  100 
represent  the  best  embodiment  thereof;  but 
I  desire  to  have  it  understood  that  the  appa- 

ratus shown  is  only  illustrative  and  that  the 
invention  can  be  carried  out  by  equivalent 
means.  105 

What  I  claim  as  new,  and  desire  to  secure 

by  Letters  Patent  of  the  United  States,  is — 
1.  In  a  device  of  the  character  described, 

the  combination  of  a  phonograph,  a  motor 
mechanism,  a  lever  for  starting  and  stopping 
said  mechanism,  an  actuator  adapted  to 
bear  against  one  side  of  the  lever,  and  means 

1  o 
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controlled  by  said  motor  mechanism  for 
moving  said  actuator  against  said  lever  to 
move  it  into  a  stop  position. 

2.  In  a  device  or  the  character  described, 

5  a  phonograph  and  a  starting-lever  therefor,  in 
combination  with  an  adjustable  stop  mech- 

anism which  is  set  by  the  movement  of  the 
lever  when  starting  the  phonograph  into 
operation. 

io  :>.  In  a  device  of  the  character  described, 

a  phonograph  and  a  starting-lever  therefor,  in 
combination  with  a  stop  mechanism  com- 

prising a  carrier  or  support,  an  adjustable 
pivoted  lever,  means  for  adjusting  the  lever, 

15  an  actuator  in  working  relation  with  the 
starting  -  lever  mounted  in  the  carrier,  a 
spring  for  actuating  the  actuator  to  move 
the  starting-lever  to  its  stop  position,  and 
means  secured   to  the  pivoted  lever  in  the 

20  path  of  the  reproducer-frame  to  be  actuated 
thereby  for  tripping  the  lever  to  release  the 
actuator. 

4.  In  a  device  of  the  character  describe;!, 

the  combination  of  a  phonograph,  a  repro- 
25  ducer,  a  motor  mechanism,  a  lever  for  start- 

ing and  stopping  said  mechanism,  an  actu- 
ator adapted  to  bear  against  one  side  of  the 

lever,  and  means  controlled  by  said  repro- 
ducer for  moving  the  actuator  against  the 

30  lever  to  move  said  lever  into  its  stop  position. 
5.  In  a  device  of  the  character  described, 

a  phonograph  and  a  starting-lever  therefor, 
in  combination  with  a  stop  mechanism  com- 

prising a  carrier  or  support  having  a  slot 
35  therein  which  is  provided  with  a  shoulder,  a 

pivoted  lever  on  the  carrier,  means  for  trip- 
ping the  lever  by  movement  of  the  repro- 

ducer-frame, means  in  said  slot  for  actuating 
the  starting-lever  which  is  adapted  to  engage 

with  said  shoulder  and  is  released  from  the  40 
latter    by    movement    of    the    lever,    and    a 
spring  for  actuating  said   means  when  the 
latter  is  released. 

6.  In  a  device  of  the  character  described, 

a  phonograph  and  a  starting-lever  therefor,  45 
in  combination  with  a  stop  mechanism  com- 

prising a  carrier  or  support  having  a  slot  for 
the  actuator  which  is  provided  with  a  shoul- 

der for  holding  the  latter  in  a  set  position,  a 
pivoted  lever  therefor,  an  abutment  on  the  50 
lever,  an  actuator  which  operates  the  start- 

ing-lever, a  spring  secured   to  the  actuator 
and  carrier  which  is  under  tension  when  the 
actuator  is  in  a  set    position,  and  a  means 
for  disengaging  the  actuator  from  the  shoul-  55 
der  of  the  slot   for  actuating  the  starting- 
lever  and  thereby  stopping  further  rotation 
of  the  phonograph-cylinder. 

7.  In  a  device  of  the  character  described, 

a  phonograph  and  a  starting-lever  therefor,  in  60 
combination  with  a   stop  mechanism   com- 

prising a  carrier  or  support,  an  adjustable 
pivoted  lever,  means  for  adjusting  the  lever, 
an  abutment  or  indicator  on  the  lever,  an 
actuator  in  working  relation  with  the  start-  65 
ing-lever  mounted  in  the  carrier,  a  spring 
for  actuating  the  actuator  to  move  the  start- 

ing-lever to  its  stop  position,  and  means  se- 
cured to  the  pivoted  lever  in  the  path  of  the 

reproducer-frame  to  be  actuated  therebyfor  70 
tripping  the  lever  to  release  the  actuator. 

In  witness  wdiereof  I  have  hereunto  set  my 
hand  this  23d  day  of  December,  1904. 

CHARLES  OTZEX. 

Witnesses : 
Edward  Williams,  Jr., 
George  A.  Tiiorxtox. 
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To  all  whom  if  mdy  concern: 
Be  it  known  that  I,  Walter  C.  Runge,  a 

citizen  of  the  United  States,  residing  in  Cam- 
den, Camden  county,  New  Jersey,  have  in- 

5  vented  a  new  and  useful  Improvement  in 
Phonograms,  of  which  the  following  is  a 
specification. 
My  invention  relates  to  phonograms  in 

which  the  sound-record  is  impressed  on  a 
io  flexible  record-film  which  is  distended  and 

supported  on  a  detachable  sleeve  adapted  to 

engage  the  ordinary  graphophone-mandrel. 
One  object  is  to  so  construct  the  sleeve  that 

it  will  be  self-sustaining  and  capable  of  uni- 
15  form  radial  expansion. 

Another  object  is  to  reduce  the  weight  and 
facilitate  the  storage  and  transportation  of 
the  record-film  and  to  eliminate  breakage 
thereof. 

20  Another  object  is  to  provide  mechanism  by 
which  the  record-surface  will  run  concentric- 

ally with  the  mandrel-shaft  and  true  with  re- 
spect to  the  reproducer. 

I  attain  these  objects  in  the  manner  shown 

2  5  in  the  accompanying  drawings,  in  which — 
Figure  1  is  a  view,  partly  in  section,  of  my 

improved  phonogram  on  a  mandrel;  Fig.  2,  a 
sectional  view  of  the  structure  of  Fig.  1 ;  Fig. 
3,  a  sectional  view  of  a  modification  of  the 

30  structure  of  Fig.  1 ;  Figs.  4  and  5,  views  of  the 
ends  of  the  structure  of  Fig.  3;  and  Fig.  6  is 

an  edge  view  of  my  improved  record-film,  in- 
dicating the  manner  in  which  it  may  be  col- 

lapsed for  storage. 
35  Like  reference  characters  designate  like 

parts  throughout. 
The  record-film  1  is  in  the  form  of  a  cylin- 

drical or  slightly  conical  tube  of  celluloid  or 

like  material  having  the  sound-waves  im- 
40  pressed  in  the  outer  surface  thereof.  This 

record,  as  shown  in  Fig.  6,  is  capable  of  being 
flattened  for  transportation. 

To  distend  and  support  the  record  1  during 
reproduction,  an  expanding  mandrel  sleeve 

45  or  shell  2,  of  any  suitable  rigid  material,  is 
used.  This  sleeve  is  bored  inside  to  the  same 

taper  as  the  graphophone-mandrel  3,  and  the 
outside  diameter  and  shape  is  the  same  as  the 
interior  of  the  record-film. 

50  To  decrease  friction  between  the  sleeve  2 

and  the  mandrel  3,  the  material  may  be  re- 

moved from  the  interior  of  the  sleeve,  leaving 
the  ribs  4  and  bearing-rings  5. 

In  order  that  the  sleeve  may  be  expansible 
radially  to  receive,  distend,  and  support  the  55 
record  1,  it  is  made  in  a  plurality  of  segmen- 

tal longitudinal  sections  6  7  8  and  provided 
with  means  for  preventing  lateral  displace- 

ment of  the  sections  with  respect  to  each 
other  and  with  means  for  niaintaioing  them  60 
in  substantially  cylindrical  form. 

As  shown  in  Figs.  1  and  2,  the  means  for 
preventing  lateral  displacement  comprise  the 
dowels  and  holes  9.  Channels  may  be  made 
in  the  outer  face  of  the  sleeve  and  elastic  6=5 
bands  or  springs  slipped  therein  to  maintain 
the  sections  in  cylindrical  form. 

As  shown  in  Figs.  3,  4,  and  5,  the  grooves 
are  made  in  the  edges  of  the  sleeve,  and  rings 
10  and  11  are  secured  to  one  of  the  sections  70 

engaging  the  small  steps  or  shoulders  12  and 
13  left  on  the  edges  of  the  sections.  These 
rings  are  of  smaller  external  diameter  than 
the  outside  of  the  sleeve  to  avoid  interfer- 

ence in  placing  record-films  on  the  sleeve.         75 
Various  other  mechanisms  may  be  em- 

ployed for  holding  the  sleeve-segments  to- 
gether without  departing  from  my  invention, 

the  device  shown  being  merely  a  preferred 
form.  80 

A  raised  flange  14  may  be  formed  near  the 
forward  end  of  the  sleeve  to  act  as  a  stop  for 
the  record-film. 

In  use  the  record-film  is  slipped  over  the 
sleeve,  and  both  are  pushed  on  the  machine-  85 
mandrel,  as  is  the  case  with  ordinary  phono- 

grams.    The  pressure  is  continued  until  the 
wedging  action  of  the  conical  mandrel  on  the 

segmental  sleeve  has  distended  the  record- 
film  and  supported  it  throughout  its  whole  90 
extent.     As  the  sleeve  is  made  to  run  con- 

centrically with  the  shaft  15,  on  which  the 
mandrel  is  mounted,  the  record-film  will  run 
concentrically  therewith,  and  the  sound-rec- 

ord surface  will  run  true  with  respect  to  the  95 
reproducer,    eliminating    the    throbbing    or 
wavering  effect  sometimes  produced  by  the 
eccentric  phonograms  of  commerce.     As  the 
record-film  is  solidly  and  rigidly  supported 
throughout  its  entire  extent,  the  volume  of  100 
sound  is  constant  and  the  maximum  to  be  ob- 

tained, as  all  the  motion  imparted  by  the 
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sound-waves  is  utilized  in  moving  the  dia- 
phragm and  none  is  wasted  in  vibrating  the 

phonogram. 
I  claim — 
1.  A  graphophone-mandrel  sleeve  adapted 

to  be  placed  on  a  graphophone-mandrel,  com- 
prising longitudinal,  segmental  sections  and 

means  carried  wholly  by  said  sections  for  pre- 
venting relative  displacement  of  said  sec- 

tions. 

2.  The  combination  of  a  graphophone- 
mandrel  sleeve  adapted  to  be  placed  on  a 

graphophone-mandrel,  comprising  longitu- 
dinal,   segmental    sections;  means    carried 

15  wholly  by  said  sections  for  preventing  rela- 
tive displacement  of  said  sections;  and  a  thin, 

flexible  record-film  mounted  on  said  sleeve 
and  solidly  supported  thereby  during  repro- 
duction. 

3.  A  graphophone-mandrel  sleeve  adapted 
to  be  placed  on  a  graphophone-mandrel  com- 

prising longitudinal,  segmental  sections  pro- 
vided with  internal  bearing-rings  adapted  to 

frictionally  engage  the  graphophone-mandrel 
and  means  carried  wholly  by  said  sections  for 
preventing  relative  displacement  of  said  sec- 
tions. 

4.  A  graphophone-mandrel  sleeve  adapted 
to  be  placed  on  a  graphophone-mandrel  com- 

prising longitudinal,  segmental  sections, 
dowels  projecting  from  one  longitudinal  edge 

20 

25 

3° 

of  a  section,  the  other  longitudinal  edge  being 
provided  with  holes  adapted  to  receive  said 
dowels  projecting  from  an  adjacent  section. 

5.  A  graphophone-mandrel  sleeve  adapted  35 
to  be  placed  on  a  graphophone-mandrel  com- 

prising longitudinal,  segmental  sections, 
dowels  projecting  from  one  longitudinal  of 
edge  of  a  section,  the  other  longitudinal  edge 

being  provided  with  holes  adapted  to  receive  40 
the  dowels  of  an  adjacent  section,  a  channel 
extending  circumferentially  around  the  outer 
face  of  said  sleeve  and  means  in  said  channel 

to  prevent  the  complete  separation  of  the  sec- 
tions. 45 

6.  The  combination  of  a  tapered  grapho- 
phone-mandrel a  sleeve  tapered  inside  and 

adapted  to  engage  said  mandrel,  the  outer 
face  being  substantially  cylindrical  and  con- 

centric with  the  mandrel;  a  substantially  50 
cylindrical  record-film  carried  on  the  outer 
face  of  said  sleeve  concentrically  with  the 
mandrel ;  said  sleeve  being  composed  of  a  se- 

ries of  longitudinal,  segmental  sections  and 
means  carried  wholly  by  said  sections  for  pre-  5  5 
venting  relative  displacement  of  the  sections. 

In  testimony  whereof  I  have  hereunto  sub- 
scribed my  name  this  22d  day  of  June,  1906. 

WALTER  C.  RUNGE. 
Witnesses : 

ROBT.  B.  KlLLGORE, 
F.  M.  Rose. 
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UNITED  STATES  PATENT  OFFICE. 
OTTO  KRAUS,  OF  NEW  YORK,  N.  Y. 

FOLDING  HORN. 

JNo.  850,375. Specification  of  Letters  Patent.  Patented  April  16, 1907. 

Application  filed  November  12, 1906.    Serial  No.  342,960. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Otto  Kraus,  a  citizen 

of  the  United  States,  and  a  resident  of  New 
York  city,  in  the  county  of  New  York  and 

5  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Folding 
Horns,  of  which  the  following  is  a  specifica- 
tion. 

This  invention  relates  to  improved  ampli- 
i  o  fying-horns  for  phonograph  or  similar  instru- 

ments and  all  other  sound-distributing  de- 
vices, and  has  for  its  main  object  to  provide  a 

horn  of  a  peculiarly  novel  and  simple  con- 
struction which  may  be  folded  when  not  in 

t5  use  to  occupy  a  small  space  for  convenient 
transportation  or  storage. 

The  construction  of  the  device  is  such  that 

the  horn  may  be  instantly  folded  by  the  pull- 
ing of  a  cord  or  expanded  for  use  by  the  re- 

20  lease  of  said  cord. 

There  are  other  important  features  in  con- 
nection with  this  invention,  which,  besides 

those  alluded  to,  are  clearly  set  forth  in  the 
subsequent  detailed  description. 

25       In  the  accompanying  drawings,  in  which 
like  letters  of  reference  indicate  like  parts  in 

'   all  the  figures,  Figure  1  is  a  perspective  view 
of  the  horn,  showing  same  in  its  open  or  ex- 

panded position.     Fig.  2  is  a  longitudinal 
30  section  of  the  horn  when  expanded,  showing 

the  reduced  and  conical-shaped  portion  dis- 
connected from  the  collapsible  part  of  the 

horn.  Fig.  3  is  a  longitudinal  section  of  the 
horn  when  folded.     Fig.  4  is  a  longitudinal 

35  section  showing  the  connecting  device  of  the 
two  main  sections  of  the  horn  on  an  enlarged 
scale.  Fig.  5  is  a  modification  showing  how 
the  flexible  fabric  of  the  horn  may  be  fas- 

tened to  the  metallic  sleeve.     Fig.  6  is  a  de- 
40  tailed  view  showing  part  of  a  spring  and  its 

eyelet  with  the  fabric  and  the  cord  in  section. 
Fig.  7  is  a  detailed  and  partial  sectional  view 
of  the  parts  described  in  Fig.  6. 

A  represents  the  body  of  the  horn,  which  is 
45  preferably  made  of  cloth,  silk,  leather,  or 

other  flexible  material,  and  is  fastened  at  its 
narrow  end  to  the  elastic  portion  B,  Fig.  4, 
which  in  turn  is  held  to  sleeve  C  with  rivets 

D.     The  large  end  of  horn-body  A  is  securely 
50  held  between  portions  of  springs  E  with 

rivets  F,  Figs.  6  and  7.  These  springs  are 
tapered  and  form  at  their  narrow  ends  eyes  or 
loops  G,  in  which  are  inserted  eyelets  H  for 
facilitating  the  smooth  travel  of  cord  I. 

5  5  The  wider  ends  of  springs  E  are  riveted  to 
the  metal  sleeve  C,  the  opening  of  which  is 

reduced  by  forming  the  metal  into  a  curl  J, 
as  shown  clearly  in  Fig.  4.  The  conical 
metal  portion  K  with  its  curled  end  L  coacts 
with  curl  J  on  sleeve  C.  60 

The  springs  M  with  their  tendency  to  force 
curls  L  and  J  together  complete  the  locking 
device,  which  makes  a  snug  and  convenient 
connection  between  the  sleeve  C  and  the  por- 

tion K.  The  metal  springs  M  are  secured  65 
with  rivets  m  and  have  a  tendency  to  spring 

away  from  portion  K.  Slots  ~k  form  guides and  means  for  permitting  springs  M  to  be 
depressed  until  portion  K  may  be  slipped 
through  sleeve  C  for  removal  of  portion  K.       70 

The  springs  E  are  of  considerable  stiffness 
and  have  a  tendency  to  hold  the  body  A  in  an 
expanded  or  open  position.  The  cord  I 
passes  through  all  the  eyelets  on  springs  E, 
going  around  the  outer  surface  of  body  A.        75 

The  ring  N,  Fig.  1,  serves  to  support  the 
horn  when  in  use  with  a  phonograph  or  like 
instrument. 

In  the  modification  Fig.  5  the  elastic  or 

rubber  portion  B'  instead  of  being  fastened  80 
to  the  sleeve  C  with  rivets  has  an  enlarged 
or  thickened  end  portion  O,  which  is,  held  se- 

curely after  pressing  the  flange  C2  in  position. 
In  manipulating  this  novel  folding  horn  it 

will  be  readily  seen  that  the  springs  E  will  85 
expand  the  body  A,  holding  the  fabric  smooth 
and  rigid  between  them.  The  elastic  or  rub- 

ber portion  B  will  help  to  stretch  the  fabric 
longitudinally,  thus  causing  the  fabric  to  lie 
smooth  in  all  directions.  y° 
When  it  is  desired  to  fold  the  horn,  the 

springs  M  are  pressed  inwardly  and  the  por- 
tion K  removed  and  placed  in  a  reversed  po- 

sition, as  shown  in  Fig.  3.  Then  cord  I  is 
pulled,  causing  springs  E  to  close  in  and  fold  95 
the  body  A.  Winding  the  cord  I  several 
times  about  the  body  A  will  prevent  any  ac- 

cidental reopening  of  the  springs. 
It  will  be  noted  that  the  normal  tendency 

of  the  springs  E  is  to  assume  such  outward  10c 
position  as  will  serve  to  bring  and  maintain 
the  material  of  the  horn-body  A  to  the  ex- 

treme limit  of  its  expanding  capacity.     This 

not  only  conduces  to  a  smooth  and  unob- 
structed interior  surface  for  said  body,  but  10., 

will  operate  to  take  up  any  looseness  of  the 
fabric  that  might  be  occasioned  by  stretching 

or  other  cause.     The  arrangement  of  the  con- 
tracting means  contiguous  to  the  mouth  of 

the  horn-body  not  only  results  in  great  sim-  no 
plicity  in  the   construction,  but   also   con- 

tributes to  convenience  of  operation  and  the 
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neat  and  artistic  appearance  of  the  horn  gen- 
erally. 

I  do  not  wish  to  be  understood  as  limiting 

myself  to  the  precise  arrangement  and  con- 
5  struction  of  parts  shown  and  described,  but 

reserve  the  right  to  all  modifications  within 
the  scope  of  my  invention. 

Having  now  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters 

10  Patent,  is — 
1.  A  folding  horn,  comprising  a  plurality 

of  springs,  having  normally  an  outwardly- 
expanding  tendency  with  relation  to  each 
other,  a  body  of  flexible  fabric  held  to  the 

15  ends  of  said  springs,  and  means  for  forcing 
the  ends  of  said  springs  inwardly. 

2.  A  folding  horn  comprising  a  plurality 
of  springs  normally  having  an  outwardly- 
expanding  tendency  with  relation  to  each 

20  other,  a  body  of  fabric  fastened  to  the 
springs,  loops  on  said  springs,  for  engaging  a 
cord  or  flexible  member,  and  an  elastic  por- 

tion secured  to  one  end  of  said  body. 
3.  A  folding  horn  comprising  a  plurality 

25  of  springs,  secured  to  a  sleeve  and  normally 
having  an  outwardly  -  expanding  tendency 
with  relation  to  each  other,  a  body  of  fabric 
fastened  to  the  springs,  an  elastic  member 
connected  to  the  fabric,  loops  on  said  springs, 

30  and  a  flexible  member  engaging  said  loops. 
4.  A  folding  horn,  comprising  a  plurality 

of  springs,  normally  having  an  outwardly- 
expanding  tendency  relative  to  each  other, 
loops  near  the  ends  of  said  springs  and  con- 

35  tiguous  to  the  horn-mouth,  and  a  cord  or 
flexible  member  within  said  loops. 

5.  A  folding  horn,  comprising  a  sleeve,  a 
plurality  of  springs  secured  to  said  sleeve,  and 
normally    having  an   outwardly- expanding 

40  tendency  with  relation  to  each  other,  a  con- 
ical portion  in  detachable  relation  to  said 

sleeve,  and  a  locking-spring  to  prevent  the 
accidental  disengagement  of  said  conical 

portion. 6.  A  folding  horn,  comprising  a  plurality  45 

of  springs  and  contiguous  to  the  horn-mouth, 
loops  near  the  ends  of  said  springs,  eyelets  in 
said  loops,  a  cord  passing  through  the  eye- 

lets, and  a  body  of  flexible  fabric  attached  to 
said  springs.  50 

7.  A  folding  horn,  comprising  a  sleeve, a 

plurality  of  springs  normally  having  an  out- 
wardly-expanding tendency  relative  to  each 

other,  loops  on  said  springs,  a  cord,  a  body  of 
fabric,  and  an  elastic  portion  adapted  to  lie  55 
between  said  body  of  fabric  and  said  sleeve. 

8.  A  folding  horn,  comprising  a  sleeve,  a 
plurality  of  springs  secured  to  said  sleeve  and 
normally    having    an    outwardly-expanding 
tendency  relative  to  each  other,  and  a  con-  60 
ical  portion  adapted  to  lie  within  said  sleeve 
in  a  reverse  position. 

9.  A  folding  horn,  comprising  a  plurality 

of  springs  and  normally  having  an  out- 
wardly-expanding tendency  relative  to  each  65 

other,  a  hod}7  of  flexible  fabric  connected  to 
said  springs  and  a  conical  portion  adapted  to 
lie  within  said  body  when  the  horn  is  in  a 
folded  condition. 

10.  A   folding   horn   comprising   a   horn-  70 
body  of  flexible  material,  and  means  for  nor- 

mally expanding  and  holding  expanded  said 
bod}^  to  the  limit  of  its  expanding  capacity 
and  means  for  contractin«:  said  body. 

Signed  at  New  York  city,  in  the  county  of  75 
New  York  and  State  of  New  York,  this  10th 
day  of  November,  A.  D.  1906. 

OTTO  KRAUS. 

Witnesses : 
Albert  Mendelsohn, 
Madaline  Wickhiller. 
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UNITED  STATES  PATENT  OFFICE. 
JOSEPH  SANDERS,  OF  WASHINGTON,  DISTRICT  OF  COLUMBIA. 

GRAMOPHONE   RECORD-TABLET. 

No.  850,494. Specification  of  Letters  Patent.  Patented  April  16,  1907. 

Application  filed  January  17,  1905.    Serial  No.  241,485, 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Joseph  Sanders,  a 

citizen  of  the  United  States,  and  a  resident 
of  Waslhngton,  in  the  District  of  Columbia, 

5  have  invented  certain  new  and  useful  Im- 
provements in  Gramophone  Record-Tablets, 

of  which  the  following  is  a  specification. 
My  invention  has  reference  to  improve- 

ments in  gramophone  record-tablets,  one  of 
io  the  objects  of  the  improvement  being  to 

cheapen  the  manufacture  of  such  tablets  by 
saving  a  considerable  percentage  of  the  costly 
gramophone-record  material  which  is  used  in 
the  manufacture  of  the  same. 

x  5  Gramophone  record-tablets  are  universally 
made  in  disk  form  with  a  spiral  record-groove 
impressed  either  in  one  or  on  both  sides  of 

the  tablet,  and  it  has  generally  been  the  prac- 
tice to  either  depress  or  elevate  the  central 

20  portion  of  the  tablet,  which  contains  no  rec- 
ord-groove, and  to  secure  to  that  central  por- 

tion a  label  bearing  the  name  of  the  manu- 
facturer, a  legend  descriptive  of  the  piece  of 

music,  song,  or  speech  that  is  recorded  on  the 
25  tablet  and  perchance  also  other  information 

for  the  user.  This  label,  which  is  ordinarily 
a  disk  of  paper  having  a  distinctive  color  or 
print,  usually  extends  over  the  edge  of  the 
depressed  or  elevated  blank  center  of  the  rec- 

30  ord-tablet.  Heretofore  such  record-tablets 
were  made  of  a  solid  body  of  record  material, 
which  is  very  expensive,  and  the  depression 
or  elevation  in  the  blank  center  was  produced 

in  the  act  of  impressing  the  record-groove. 
35  When  the  tablet  was  made  with  a  depressed 

center,  a  thin  disk  of  steel  or  other  metal  was 

placed  in  the  center  of  the  record-matrix  and 
of  a  thickness  corresponding  to  the  depth  of 
the  depression  which  the  tablet  was  to  have. 

40  When  the  tablet  was  made  with  a  raised 
blank  center,  the  central  part  of  the  matrix 
was  turned  out  to  the  requisite  depth.  In 
both  cases,  but  particularly  when  the  center 
was  made  depressed,  every  part  of  the  tablet 

45  had  to  be  subjected  to  the  same  uniform  pres- 
sure, and  this  pressure  must,  in  the  nature  of 

the  case,  be  very  great,  amounting  to  as 
much  as  two  thousand  pounds  per  square 

inch.     Now  the  depressed  or  elevated  por- 
50  tion  of  the  tablet  represents  about  one-fifth 

of  the  total  area  of  the  tablet,  and  one  of  the 

objects  of  my  invention  is  to  save  the  pres- 
sure which  heretofore  was  expended  upon 

this  blank  part  of  the  tablet. 

55  Figures  1,  2,  3  represent  cross-sections  of 
record-tablets  constructed  in  accordance  with 

my  invention,  the  vertical  scale  of  the  draw- 
ings being  largely  very  exaggerated  for  the 

sake  of  clearness  of  illustration. 

Referring  now  to  Fig.  1,  the  main  body  of  60 
my  improved  tablet  is  shown  as  an  annulus 
1,  which  I  make  of  cardboard  or  other  stiff 
fibrous  material  and  which  I  impregnate,  or 
nearly  so,  with  a  sizing,  and  preferably  with 
a  sizing  that  softens  under  heat  and  hardens  65 
when  cooled.     I  have  used  with  advantage  a 
solution  of  rosin,  into  which  the  cardboard 
annulus  is  dipped.     Of  course  other  suitable 
sizing  may  be  used.     Upon  the  face  of  this 
cardboard  annulus  is  a  sheet  2  of  paper  or  70 
other  flexible  fibrous  material,  coated  either 
on  one  or  on  both  sides  with  an  exceedingly 
thin  layer  3  of  record  material.     This  paper 
is    cemented   onto    the   cardboard   annulus 
either  by  the  record  material  on  its  under  75 
side  or  by  a  separate  cement. or  by  the  sizing 
in  the  cardboard  if  the  same  is  of  a  land  that 
softens  under  heat,  and  this  cementing  is 
preferably,    but    not    necessarily,    accom- 

plished at  the  same  time  as  and  by  the  act  of  80 
impressing  the  record-groove  into  the  surface 
of  the  prepared  paper  by  the  matrix.     In  the 
large  central  opening  of  the  cardboard  an- 

nulus is  a  web  4  of  a  thinner  cardboard, 
which  is  also  sized,  and  preferably  with  the  85 
same  sizing  that  is  employed  for  the  annulus 
1 ,  and  this  web  is  fitted  in  place  with  its  lower 
surface  flush  with  the  under  surface  of  the 
annulus  and  with  its  upper  surface  below  the 
upper  surface  of  the  annulus,  as  shown,  and  90 
is  cemented  to  the  annulus  preferabl3r,  but 
not  necessarily,  by  and  in  the  act  of  impress- 

ing the  record-groove,  since  when  this  is  be- 
ing done  the  cardboard  and  also  the  matrix 

are  heated,  so  that  the  resinous  sizing  in  the  95 
annulus  and  the  web  fuse  together.     It  is  not 
necessary  to  subject  the  web  portion  of  the 
tablet  to  surface  pressure,  although  a  very 

moderate  pressure  may  be  exerted  with  ad- 
vantage for   reasons   which,  will    presently  100 

appear.     If  the  sizing  employed  is  not  of  a 
kind  that  will  soften  under  heat,  the  web 

would  naturally  be  cemented  into  the  an- 
nulus in  any  other  manner  than  hereinbefore 

described.     The  label  is  represented  in  this  105 
drawing  at  5,  and  if  the  sizing  employed  is  of 
a  kind  that  softens  under  heat  this  label  may 
be  cemented  onto  the  web  and  over  the  inner 

edge  of  the  annulus  by  and  during  the  act  of 
impressing  the  record-groove  into  the  record  no 
material  3,  and  in  this  case  a  steel  or  other 
metal  disk  is  used  on  the  center  of  the  matrix, 
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as  is  a  common  practice;  but  since  the  cen- 
tral pari  of  the  tablet  constructed  as  here 

shown  is  already  depressed  this  central  por- 
tion need  only  he  subjected  to  a  \cr\  oder- 

ate  pressure,  just  sufficient  to  flatten  out  the 
label.  In  this  aimer  a  considerable  saving 
of  power  is  secured.  By  reason  of  the  fact 
that  with  this  construction  the  base  of  the 

tablet  is  madeof  two  parts,  the  annulus  and 
the  web,  each  of  these  parts  may  he  n  ore 
readily  i  pregnated  with  the  sizing  than  if 
a  solid  disk  of  cardboard  were  used.  The 

layer  of  record  material  upon  the  paper  an- 
nulus neeil  not  be  thicker,  but  n  aybetninner, 

than  one  one-hundredth  of  an  inch.  The 

saving  of  record  n  aterial  1  can  also  se- 
cure by  dispensing  with  the  paper  annulus  2 

altogether  and  applying  the  layer  3  of  record 
material  directly  to  the  surface  of  the  card- 
hoard  annulus.  With  this  construction;  the 

as  in  the  one  where  the  coated  paper 
annulus  is  employed,  the  edge  of  the  label 
beco:i  es  ce  1  ented  onto  the  record  material, 
and  in  both  cases  the  label  itself  reinforces 
the  connection  between  the  central  web  and 
the  cardboard  annulus. 

Fig.  2  represents  the  construction  of  my 
improved  tablet  wherein  the  central  web  4  is 
thicker  than  the  annulus  1,  so  that  its  upper 
surface  slightly  rises  above  the  upper  surface 
of  the  annulus.  In  all  other  respects  the 
construction  is  the  same  as  that  shown  in 

Fig.  1;  but  when  this  construction  is  em- 
ployed the  central  blank  part  of  the  record- 

matrix  must  be  turned  out  to  the  requisite 

depth — namely,  to  a  depth  corresponding  to 
the  elevation  of  the  central  web  above  the 

upper  surface  of  the  annulus.  In  this  case 
also  the  prepared  paper  2  may  be  dispensed 
with  and  the  record  material  3  may  be  ap- 

plied directly  onto  the  cardboard  annulus. 
In  Fig.  3  the  construction  of  my  improved 

tablet  is  shown,  wherein  both  faces  of  the 

tablet  are  utilized — that  is  to  say,  where  a 
record  is  impressed  upon  each  face.  In  this 
case  the  central  web  4  is  made  considerably 
thinner  than  the  annulus,  and  it  is  so  lodged 
within  the  annulus  as  to  leave  a  central  de- 

pression 011  each  side.  In  such  case  a  pre- 
pared sheet  of  paper  is  applied  to  each  face  of 

the  annulus,  and  a  label  is  applied  to  each 
face,  as  is  clearly  indicated  in  the  drawings. 
When  this  construction  is  employed,  each  of 

the  two  matrices  which  are  used  for  impress- 
ing the  record-groove  on  the  two  sides  of  the 

tablet  is  provided  with  a  central  disk  of  steel 

or  other  metal  and  of  a  thickness  correspond- 
ing to  the  depth  of  the  depressions  on  the  two 

sides  of  the  tablet.     In  this  case  a'.so  the  pre- 
60  pared  paper  may  be  dispensed  with  and  the 

record  material  directly  applied  to  the  card- 
board annulus  on  each  face  thereof. 

The  construction  of  the  tablet  in  two  prin- 
cipal parts,  the  annulus  and  the  central  Aveb, 

65  secures  some  of  the  advantages  of  my  inven- 
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lion  even  in  the  case  when  the  central  web  is 
neither  thinner  nor  thicker  than  the  annulus, 
but  is  of  the  same  thickness,  for  even  in  that 
case  only  the  annulus  will  he  coated  with  the 
record  material,  thus  saving  the  portion  70 
which  would  otherwise  go  onto  the  central 
blank  part  of  the  tablet.      In  such  case  the 

itral  disk,  which  is  cut   out  to  obtain  the 
annulus,  would    after  the  annulus   has  been 
either  coated  directly  with  record  material  or  75 

after  a  sheet  of  paper  coated  with  record  ma- 
terial has  been  applied  to  it  be  replaced  into 

the  center  of  the  annulus  and  cemented  to 

the  same  either  in  the  act  of  impressing  the 

record-groove  or  separately  before  the  record-  80 
groove   is    impressed.     A\  ith   this   construc- 

tion, however,  the  saving  of  power  secured  in 
the  construction  of  the  forms  of  tablet  here- 

inbefore described  would  be  lost,  since  when 

the  tablet  is  of  uniform  thickness  all  through-  85 
out  the  central  part  has  to  be  subjected  to 
the  same  pressure  as  the  other  parts. 

In  all  the  forms  of  tablet  herein  set  forth  it 

is  not  necessary  to  impress  the  record-groove 
before  the  article  is  put  on  the  market  or  on  90 
sale,  since  blank  tablets  constitute  complete 
articles  of  manufacture  which  can  be  fur- 

nished to  manufacturers  for  impressing  rec- 
ord-grooves therein. 

The  cardboard  annulus  itself  prepared  in  95 
the  manner  hereinbefore  described  and 

adapted  to  have  a  central  web  fitted  into  it 
and  cemented  thereto  may  be  furnished  to 
manufacturers  either  with  or  without  the 

central  web  already  secured  in  place,  so  that  ice 

the  prepared  annulus  is  itself  a  complete  arti- 
cle of  manufacture. 

Having  now  fully  described  my  invention, 
I  claim  and  desire  to  secure  by  Letters  Pat- 
ent—  .  105 
1.  A  disk-shaped  sound-record  tablet  con- 

sisting of  an  annular  fibrous  hase  having  its 
inner  and  outer  diameters  so  related  as  to  in- 

clude between  them  a  surface  approximately 

that  of  a  possible  sound-record,  a  layer  of  no 
sound-record-receiving  material  on  the  an- 

nulus, and  a  disk-shaped  insert  of  fibrous 
material  secured  centrally  in  and  to  the  an- 
nulus. 

2.  A  disk-shaped  sound-record  tablet  con-  115 
sisting  of  an  annular  fibrous  base  impreg- 

nated with  rosin  and  carrying  on  one  or  both 
surfaces  a  thin  layer  of  gramophone-record 
material,  and  a  disk-shaped  insert  of  fibrous 
material  secured  centrally  in  and  to  the  an-  120 
nidus. 

3.  A  gramophone  tablet-blank  composed 
of  an  annulus  of  cardboard  impregnated  with 

sizing  and  having  its  inner  and  outer  diam- 
eters so  related  as  to  include  a  surface  ap-  125 

proximately  that  of  a  possit  le  sound-record, 
and  a  sheet  of  paper  or  other  thin  fibrous 
material  coated  with  a  thin  layer  of  gramo- 

phone-record material  and  fast  on  one  or 
both  surfaces  of  the  annulus.  130 
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4.  A  gramophone  record-blank  composed 
of  an  anmilus  of  fibrous  material  carrying  on 
one  or  both  surfaces  a  thin  layer  of  gramo- 

phone-record material,  and  a  central  web  of 
5  fibrous  material  fitted  in  and  secured  to  said 

annulus. 

5.  A  gramophone  tablet-blank  composed 
of  an  annulus  of  cardboard  or  other  stiff 
fibrous  material  impregnated  with  a  sizing, 

io  and  a  central  web  of  fibrous  material  thinner 
than  the  annulus  and  fitted  to  the  latter. 

6.  A  gramophone  tablet-blank  composed 
of  an  annulus  of  fibrous  material  impreg- 

nated with  rosin  and  carrying  upon  one  or 
15  both  surfaces  a  thin  layer  of  gramophone- 

record  material,  and  a  central  web  thinner 
than  the  annulus  and  fitted  to  the  latter. 

7.  A  gramophone  tablet-blank  consisting 
of  an  annulus  of  fibrous  material  impreg- 

20  nated  with  a  sizing  and  carrying  upon  one  or 
both  surfaces  a  thin  layer  of  gramophone- 
record  material,  and  a  central  web  of  like 
fibrous  material  of  different  thickness  than 
the  annulus  and  fitted  to  the  latter. 

25  8.  A  gramophone  tablet-blank  consisting 
of  an  annulus  of  cardboard  or  other  stiff 
fibrous  material,  sized  with  rosin  and  having 
on  one  or  both  surfaces  a  layer  of  paper  or 
other  thin  fibrous  material  coated  with  a 

30  thin  layer  of  gramophone-record  material, 
and  a  central  web  of  fibrous  material  fitted 
in  and  secured  to  said  annulus. 

9.  A  gramophone  tablet-blank  composed 
of  an  annulus  of  stiff  fibrous  material  im- 

35  pregnated  with  a  sizing  and  carrying  on  one 
or  both  surfaces  a  tliin  layer  of  gramophone- 
record  material,  and  a  thinner  central  web 
of  like  material  impregnated  with  a  sizing 
and  fitted  to  the  annulus,  substantially  as 

40  described. 

10.  A  gramophone  tablet-blank  composed 
of  a  cardboard  annulus  impregnated  with  a 
sizing  that  softens  under  heat  and  carrying 
on  one  or  both  surfaces  a  thin  layer  of  gramo- 

45  phone-record  material,  and  a  central  web  of 
sized  cardboard  fitted  to  the  annulus,  sub- 

stantially as  described. 
11.  A  gramophone  tablet-blank,  composed 

of  a  cardboard  annulus  impregnated  with  a 
50  sizing  that  softens  under  heat  and  carrying 

on  one  or  both  surfaces  a  tliin  layer  of  gramo- 
phone-record material,  and  a  central  web  of 

sized  cardboard  thinner  than  the  annulus 

and  fitted  to  the  latter,  substantially  as  de- 
^5  scribed. 

12.  A  gramophone  tablet-blank  composed 
of  a  cardboard  annulus  impregnated  with  a 
sizing  that  softens  under  heat  and  bearing 
on  one  or  both  surfaces  a  sheet  of  paper  or 

60  other  thin  fibrous  material  coated  with  a  thin 

layer  of  gramophone-record  material,  and  a 
central  web  of  sized  cardboard  fitted  to  the 
annulus,  substantially  as  described. 

13.  A  gramophone  tablet-blank  composed 
65  of  a  cardboard  annulus  impregnated  with  a 

sizing  that  softens  under  heat  and  bearing  on 
one  or  both  surfaces  a  sheet  of  paper  or  other 
thin  fibrous  material  coated  with  a  thin  layer 
of  gramophone-record  material,  and  a  central 
web  of  sized  cardboard  thinner  than  the  an-  70 
nulus  and  fitted  to  the  latter,  substantially 
as  described. 

14.  A  gramophone  record-tablet  composed 
of  an  annulus  naving  a  record-groove  upon 
one  or  both  surfaces,  and  a  central  web  of  a  75 
different  thickness  than  the  annulus  and  cen- 

trally cemented  to  and  within  the  same,  sub- 
stantially as  described. 

15.  A  gramophone  record-tablet  consist- 
ing of  an  annulus  having  a  record-groove  on  80 

one  or  both  surfaces,  and  a  central  web  thin- 
ner than  the  annulus,  centrally  cemented  to 

and  within  the  same,  substantially  as  de- 
scribed. 

16.  A  gramophone  record-tablet  consist-  85 
ing  of  a  stiff  fibrous  annulus  carrying  a  rec- 

ord-groove upon  one  or  both  surfaces,  with  a 
central  web  of  like  fibrous  material  of  differ- 

ent thickness  than  the  annulus  and  centrally 
cemented  to  and  within  the  same,  substan-  90 
tially  as  described. 

17.  A  gramophone  record-tablet  consist- 
ing of  an  annulus  of  stiff  fibrous  material  im- 

pregnated with  a  sizing  and  carrying  upon 
one  or  both  surfaces  gramophone-record  ma-  95 
terial  with  a  sound-record  impressed  therein, 
and  a  central  web  of  like  fibrous  material  of 
different  thickness  than  the  annulus  and  cen- 

trally cemented  to  and  within  the  annulus, 
substantially  as  described. 

18.  A  gramophone  record-tablet  consist- 
ing of  an  annulus  of  stiff  fibrous  material  im- 

pregnated with  a  sizing  that  softens  under 
heat  and  carrying  gramophone-record  mate- 

rial upon  one  or  both  surfaces,  with  a  sound-  105 
record  groove  impressed  therein,  and  a  central 
web  of  like  fibrous  and  sized  material  of  dif- 

ferent thickness  than  the  annulus  and  cen- 
trally cemented  within  and  to  the  annulus, 

substantially  as  described.  no 
19.  A  gramophone  record-tablet  consist- 

ing of  an  annulus  of  cardboard  impregnated 
with  a  sizing  that  softens  under  heat  and  car- 

rying on  one  or  both  surfaces  gramophone- 
record  material  impressed  with  a  sound-rec-  115 
ord  groove  and  a  central  web  of  sized  card- 

board centrally  cemented  within  and  to  the 
annulus,  substantially  as  described. 

20.  A  gramophone  record-tablet  consist- 
ing of  an  annulus  of  cardboard  impregnated  120 

with  a  sizing  that  softens  under  heat  and  car-. 
rying  upon  one  of  its  surfaces  gramophone- 
record  material  impressed  with  a  sound-rec- 

ord groove  and  a  central  web  of  cardboard 
thinner  than  the  annulus,  flush  with  the  un-  125 
der  side  of  the  annulus  and  centrally  ce- 

mented to  and  within  the  latter,  substan- 
tially as  described. 

21.  A  gramophone  record-tablet  consist- 
ing of  an  annulus  of  cardboard  impregnated  130 

100 
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with  a  sizing  that  softens  under  heat  and  car- 
rying  on  one  of  its  surfaces  gramophone-rec- 

ord material  impressed  with  a  sound-record 
groove:  a  central  web  of  sized  cardboard 

5  which  is  thinner  than  the  annulus  and  Hush 
with  the  under  side  thereof  and  centrally  ce- 

mented to  and  within  the  same,  and  a  label 
cemented  onto  the  face  of  the  central  web 

and  over  the  inner  edge  of  the  annulus,  sub- 
10  stantiallv  as  described. 

22.  A  gramophone  record-tablet  consist- 
ing of  an  annulus  of  cardboard  impregnated 

with  a  suitable  sizing  and  bearing  on  one 
or  both  surfaces  a  sheet  of  paper  or  other 

15  flexible  fibrous  material  coated  with  a  thin 
layer  of  record  material  having  a  sound-rec- 

ord impressed  therein,  and  a  central  web  of 
sized  cardboard  of  different  thickness  than 
the  annulus  and  centrally  cemented  to  and 

20  within  the  latter,  substantially  as  described. 
23.  A  gramophone  record-tablet  consist- 

ing of  an  annulus  of  cardboard  impregnated 
with  a  sizing  that  softens  under  heat  and 
bearing  on  one  side  a  sheet  of  paper  thinly 

3° 

coated  with  gramophone-record  material,  25 
and  a  central  web  of  sized  cardboard  thinner 
than  the  annulus  and  flush  with  the  under 
side  thereof  and  centrally  cemented  to  and 
w  ithin  the  annulus,  substantially  as  de- 
scribed. 

24.  A  gramophone  record-tablet  consist- 
ing of  an  annulus  of  cardboard  impregnated 

with  a  sizing  that  softens  under  heat,  having 
on  one  side  cemented  to  it  a  sheet  of  paper 
thinly  coated  with  gramophone-record  mate-  35 
rial,  a  central  web  of  sized  cardboard  thinner 
than  the  annulus,  flush  with  the  under  side 
thereof  and  centrally  cemented  to  and  within 
the  same,  and  a  label  cemented  onto  the  face 
of  the  central  web  and  over  the  inner  edge  of  40 
the  annulus,  substantially  as  described. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

JOSEPH  SANDERS. 
Witnesses : 

Edwin  S.  Clarkson, 
F.  T.  Chapman. 
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No.  850,883.  Specification  of  Letters  Patent.  Patented  April  16, 1907. 
Original  application  filed  July  26, 1902,  Serial  No,  117,134.   Divided  and  this  application  filed  February  8, 1907.   Serial  No.  356,319. 

To  all  whom  it  may  concern: 
Be  it  known,  that  I,  Edward  D.  Gleason, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  Philadelphia,  county  of  Philadelphia, 

State  of  Pennsylvania,  have  invented  certain 
new  and  useful  Improvements  in  Sound- 
Boxes,  of  which  the  following  is  a  full,  clear, 
and  complete  disclosure,  this  application  be- 

ing a  division  of  my  application  for  patent 
filed  July  26,  1902,  Serial  No.  117,134. 

My  invention  relates  to  sound-boxes,  more 
particularly  to  that  class  of  the  same  in 
which  the  stylus  is  tensioned  on  its  bearings. 

The  object  of  my  invention  is  to  provide 
the  stylus-lever  with  an  elastic  connection  or 
mounting  whereby  a  certain  amount  of  ten- 

sion will  always  be  imparted  to  the  dia- 
phragm, and  better  results  in  reproduction 

will  be  attained  than  when  such  elastic  con- 
nection or  mounting  is  not  provided. 

In  the  accompanying  drawings,  Figure  1  is 
a  front  view  of  my  sound-box,  and  Fig.  2  is 
a  sectional  view  of  the  same. 

The  sound-box  has  a  tubular  stem  1  with 
an  enlarged  or  cup-shaped  end  2,  containing 
the  diaphragm  3,  the  latter  being  mounted  in 
this  portion  of  the  sound-box  in  any  avail- 

able manner.  Seated  in  the  cup-shaped  por- 
tion 2  is  an  internal  annular  elastic  ring  4, 

which  forms  a  circumferential  bearing  for  the 
diaphragm  3.  The  stylus-lever  5  projects 
through  an  opening  on  one  side  of  the  cup- 
shaped  portion  2  of  the  sound-box  casing  and 
is  provided  with  a  detachable  stylus  6.  Pro- 

35  jecting  from  opposite  sides  of  said  stylus-le- 
ver and  bearing  against  a  flattened  .portion 

on  the  outside  of  the  case  are  trunnions  7  7. 
The  said  trunnions  form  an  antifriction  bear- 

ing or  fulcrum  upon  which  the  stylus-lever 
can  oscillate  under  action  of  the  undulatory 
groove  of  the  sound-record  upon  the  stylus  6. 
A  spring  8  is  connected  with  the  inner  end 
of  the  stylus-lever  and  to  that  portion  of 
the  diaphragm -casing  opposite  the  portion 
through  which  the  stylus-lever  projects.  At 
the  connection  between  the  diaphragm-cas- 

ing and  the  spring  is  a  threaded  rod  9,  en- 
gaged by  a  nut  10,  the  latter  bearing  upon 

the  outer  end  of  the  tubular  stud  or  the  boss 

11  on  the  diaphragm-casing,  so  as  to  provide 
for  imparting  any  desired  degree  of  tension 
to  the  spring  8  and  likewise  to  the  bearing 
upon  which  the  stylus-bar  oscillates. 

Having  now  described  my  invention,  what 

I  desire  to  claim  and  protect  by  Letters  Pat-  5  5 ent  is —  .  1  «   ,,. 

1 .  In  a  reproducer,  a  fulcrumed  stylus-bar, 
a  spring  engaging  said  bar  for  exerting  pres- 

sure to  tension  the  bearing  of  said  bar,  said 
spring  also  engaging  stationary  means  on  the  60 
reproducer  to  one  and  the  same  side  of  the 
bearing  as  the  engagement  between  said 
spring  and  bar,  the  points  of  engagement  be- 

tween the  spring  and  said  bar,  between  said 
spring  and  said  stationary  means,  and  the  65 
fulcrum-point,  being  substantially  in  longi- 

tudinal alinement. 

2.  In  a  reproducer,  a  stylus-bar  fulcrumed 
on  an  antifriction-bearing,  and  a  spring  en- 

gaging said  bar  for  exerting  pressure  to  ten-  70 
sion  said  bearing  in  a  plane  of  the  axis  of  os- 

cillation thereof,  said  spring  also  engaging 
stationary  means  on  another  part  of  repro- 

ducer to  one  and  the  same  side  of  said  bear- 
ing as  the  engagement  between  said  spring  75 

and  bar. 
3.  In  a  sound  recording  and  reproducing 

machine,  the  combination  with  a  sound-box 
casing  of  a  diaphragm,  a  stylus-bar  having  a 
transverse  bearing,  and  an  elastic  and  ad-  80 
justable  suspension  engaging  said  stylus-bar 
in  the  rear  only  of  said  bearing,  to  hold  said 
bearing  in  position. 

4.  In  a  sound  recording  and  reproducing 
machine,  the  combination  with  a  sound-box  85 
casing  of  a  stylus-bar  having  a  transverse 
bearing,  a  suspension  engaging  said  stylus- 
bar  in  the  rear  only  of  said  bearing,  to  hold 
the  latter  in  position,  and  means  adjustably 
securing  said  suspension.  90 

5.  In  a  sound  recording  and  reproducing 
machine,  the  combination  with  a  sound-box 
casing  of  a  diaphragm,  a  stylus-bar  mounted 
on  an  axial  bearing  in  such  a  manner  as  to 
hold  the  said  bar  in  contact  with  the  sound-  95 
box  and  against  longitudinal  movement  in 
one  direction,  a  suspension  attached  to  said 
stylus-bar  and  passing  diametrically  through 
the  sound-box  to  the  opposite  side  thereof, 
the  said  suspension  exerting  a  pressure  to  ioo 
hold  said  bearing  under  tension  against  the 
sound-box  casing,  and  means  for  adjustably 
securing  said  suspension  in  position. 

6.  In  a  sound  recording  and  reproducing 
machine,  the  combination  with  a  sound-box  105 
casing  of  a  diaphragm,  a  stylus-bar  having 
an  axial  bearing  on  the  sound-box  casing, 
to  hold  the  stylus-bar  against  longitudinal 
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movement  in  one  direction,  a  suspension-wire 
attached  to  said  bar,  t  he  said  wire  exerting  a 
pressure  to  bold  said  bearing  under  tension 
against  the  sound-box  casing,  and  an  adjust- 

5  ing-nul  for  securing  the  wire  at  the  opposite 
side  of  said  sound-box. 

7.  In  a  sound  recording  and  reproducing 
machine,  the  combination  with  a  sound-box 
casing  of  a  diaphragm,  a  stylus-bar  having 

jo  an  antifriction-bearing  against  said  casing 
to  hold  the  stylus-liar  against  longitudinal 
movement  in  one  direction,  a  suspension- 

wire  attached   to  tbe  said  stylus-bar,  said 
wire  tensioning  said    bearing   against   said 
casing,  and  means  at  the  opposite  side  of  the   15 
casing  for  adjustably  supporting  said  wire. 

In  testimony  whereof  I  have  hereunto  set 
my  hand  this  7th  day  of  February,  A.  D. 
1907. 

EDWARD  D.  GLEASON. 

Witnesses : 
Harry  Cobb  Kennedy, 
Alexander  Park. 
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No.  850,957.  Specification  of  Letters  Patent.  Patented  April  23,  1907. 
Original  application  filed  September  9, 1905,  Serial  No.  277,800.    Divided  and  this  application  filed  July  3, 1906,    Serial  JM  0.  324,552. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  Frank  Nehr, 

a  resident  of  West  Orange,  in  the  county  of 
Essex  and  State  of  New  Jersey,  have  invent- 

ed certain  new  and  useful  Improvements  in 
the  Production  of  Phonographic  Sound-Rec- 

ords, of  which  the  following  is  a  description. 
This  application  is  a  division  of  an  appli- 

cation filed  September  9,  1905,  Serial  No. 

277,800,  entitled  "Production  of  phono- 
graphic sound-records.' ' 

My  invention  relates  to  the  molding  of 
phonographic  sound-records,  and  more  par- 

ticularly to  a  molding  process  described  and 
claimed  in  United  States  Letters  Patent  No. 
683,615,  dated  October  1,  1901,  to  Miller  and 
Aylsworth,  wherein  a  tubular  mold  is  caused 
to  descend  into  a  bath  of  molten  material, 
which  fills  the  same  and  congeals  upon  its  in- 

terior in  a  coating  or  layer  which  adheres  to 
the  same  while  the  mold  is  lifted  out  of  the 
bath,  after  which  the  record  may  be  finished 
upon  its  interior  surface  and  removed  from 
the  mold  by  radial  contraction  or  shrinkage. 
Heretofore  in  producing  records  according  to 
this  process  it  has  not  been  possible  to  mold 
the  upper  end  of  the  record  to  the  shape  de- 

sired in  the  finished  article,  the  practice  be- 
ing to  form  a  rough  end,  which  must  after- 

ward be  removed  in  any  suitable  manner,  as 
by  a  cutter  or  trimmer  of  any  suitable  de- 
scription. 
My  invention  has  for  its  object  the  provi- 

sion of  a  process  whereby  such  upper  end  may 
be  molded  into  a  form  suitable  for  the  fin- 

ished article — that  is,  a  surface  which  will 
present  a  smooth  and  polished  appearance 
and  which  will  be  free  from  depressions, 
elevations,  discolorations,  and  all  forms  of 
roughness  or  irregularity.  With  this  end  in 
view  I  have  made  a  large  number  of  experi- 

ments to  obtain  a  mold-cap  which  when 
placed  upon  a  tubular  coreless  mold  will  be 
capable  of  molding  the  upper  end  of  the 
sound-record  in  the  manner  referred  to  for 
an  indefinite  number  of  operations.  From 
these  experiments  I  have  determined  that 
the  mold-cap  should  have  a  concave  surface, 
the  outer  edge  of  which  during  molding  oper- 

ation adjoins  and  forms  a  continuation  of  the 
bore  of  the  mold.  Preferably  the  body  of 
the  mold  should  extend  above  at  least  the 

lower  part  of  said  concave  surface,  so  that 
when  the  cap  is  removed  from  the  mold  the 
molded  end  of  the  record,  or  that  portion 
which  forms  the  end  after  the  reaming  oper- 

ation, will  be  protected  by  the  mold  against 
accidental  injury  during  the  handling  of  the 
same  prior  to  the  removal  of  the  finished  ar- 

ticle from  the  mold.  I  have  also  determined 

that  the  said  concave  surface  may  be  of  such 
form  as  to  entrap  a  portion  of  the  air  con- 

tained in  the  bore  of  the  mold  as  the  same  de- 
scends into  the  molten  material,  in  which 

case  the  air  is  permitted  to  escape  through 
air-holes  extending  through  the  body  of  the 
mold-cap.  I  have  also  obtained  good  re- 

sults by  providing  a  second  groove  concen- 
tric with  the  first  groove  and  separated  there- 

from by  a  partition  which  tapers  to  a  com- 
paratively sharp  edge.  I  have  also  dis- 

covered that  the  concave  surface  should  be 

perfectly  smooth  and  highly  polished  and 

preferably  nickel-plated  and  also  that  the 
mold-cap  should  be  kept  cool  during  the 
molding  operation,  as  by  providing  the  same 
with  a  water-jacket. 

My  invention  consists  in  the  features  here- 
inafter described  and  claimed. 

Reference  is  hereby  made  to  the  accom- 
panying drawing,  which  is  a  vertical  section 

showing  a  mold  supported  in  a  mold-carrier 
and  surrounded  by  a  water-jacket  in  the 
usual  manner  and  provided  with  a  cap  con- 

structed in  accordance  with  my  invention. 
In  carrying  out  the  process  of  Patent  Nc, 

683,615,  above  referred  to,  the  usual  practice 
is  to  provide  a  tubular  mold  1,  can^dng  upon 
its  interior  surface  a  negative  copy  of  the 
sound-record  which  it  is  desired  to  duplicate. 
This  mold  is  open  at  the  bottom  to  permit 
the  molten  material  used  for  forming  the 
duplicate  to  enter  the  mold,  the  mold  being 
supported  by  a  suitable  carrier  or  support  2, 
which  is  provided  with  a  seat  3  for  the  lower 
end  of  the  mold  and  an  opening  4  to  allow 
the  molten  material  to  enter  the  mold.  A 

removable  water-jacket  5  surrounds  the 
mold  in  order  to  keep  the  same  at  a  temper- 

ature considerably  below  that  of  the  molten 
mixture.  The  parts  thus  described,  speak- 

ing broadly,  are  well  known  in  this  art  and 

form  no  part  of  my  invention.  The  partic- 
ular form  of  mold  illustrated  is  believed  to  be 
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novel,  however,  and  is  described  and  claimed 
iii  an  application  of  Edward  L.  Aiken,  filed 
October  12,  ]»():>,  Serial  No.  282,365. 

The  mold-cap  (i  consists  of  a  circular  body 
of  a  size  suitable  to  fit  within  the  upper  end 
ol  the  mold  1  and  close  the  same.  The  lower 

surface  of  this  cap  is  provided  with  two  cir- 
cular grooves  7  and  8.  A  central  opening  9' 

extends  through  the  body  of  the  cap.  The 
outer  surface  of  the  groove  7  is  so  situated 
as  to  form  a  continuation  of  the  interior  sur- 

face of  the  mold  1.  At  the  deepest  portion 
of  the  groove  7  is  a  small  V-shaped  groove  9, 
and  communicating  with  the  said  groove  9 
are  a  large  number  of  air-holes  10,  which 
extend  through  the  body  of  the  cap  6.  The 
grooves  7  and  8  are  separated  by  a  web  or 
partition  11,  whose  lower  edge  is  compara- 

tively sharp  and  occupies  substantially  the 
same  horizontal  plane  as  the  outer  edge  of 
the  groove  7  and  inner  edge  of  the  groove  8. 
The  cap  6  may  be  constructed  of  any  suitable 
metal  or  alloy,  such  as  brass,  and  its  entire 
lower  surface  is  highly  polished  and  nickel- 
plated,  so  as  to  present  at  all  times  a  bright 
untarnished  surface. 

The  cap  6  is  provided  flrith  a  curved  rod 
12,  by  which  it  maybe  conveniently  handled. 
The  cap  6  is  also  provided  with  a  water- 

30  jacket  13,  preferably  integral  therewith,  and 
is  supplied  with  water  through  a  flexible  tube 
16  and  an  inlet-pipe  14,  the  water  leaving  the 
jacket  through  an  exit-pipe  15  and  flexible 
tube  17. 

In  molding  a  record  with  the  apparatus 
shown  the  temperature  of  the  wax  and  the 
duration  of  immersion  of  the  mold  will  be 

such  that  the  mold  will  receive  upon  its  inte- 
rior surface  a  coating  of  congealed  wax  18. 

40  Upon  removing  the  mold  from  the  bath  of 
molten  material  the  said  coating  adheres  to 
the  mold,  and  as  soon  as  the  wax  has  cooled 
sufficiently  the  cap  6  may  be  removed  by  a 
longitudinal  movement  and  the  neck  19  of 

45  the  molded  article  may  be  removed  by  giving 
it  a  slight  twist,  whereupon  it  breaks  off 
generally  at  or  near  the  point  20.  The  inte- 

rior of  the  record  is  then  reamed  out  by  a 
properly-shaped  knife  while  the  wax  is  still 

50  soft,  so  that  its  interior  surface  assumes  the 

25 

35 

shape  indicated  by  dotted  lines  21.  It  will 
be  noted  that  the  line  21  falls  just  outside  of 
the  groove  9  and  air-holes  10,  so  that  any 
impression  which  may  have  been  produced 
by  these  parts  will  not  appear  upon  the  fin- 

ished article.  Furthermore,  that  portion  of 
the  congealed  wax  from  which  the  record  is 
formed  is  entirely  within  the  body  of  the 
mold,  so  as  to  be  protected  thereby  at  all 
stages  of  manufacture. 

Alter  the  reaming  operation  the  record 
may  be  removed  from  the  mold  in  an  entirely 
finished  condition  by  cooling,  thereby  pro- 

ducing a  relative  contraction  of  the  record 

with  respect  to  the  mold  and  then  with- 
drawing the  record  from  the  mold  by  a  longi- 

tudinal movement. 
Having  now  described  my  invention,  what 

I  claim  as  new  therein,  and  desire  to  secure 
by  Letters  Patent,  is  as  follows : 

1.  The  process  of  molding  which  consists 
in  causing  the  molten  material  to  rise  and 

congeal  in  a  layer  upon  the  interior  of  a  hol- 
low coreless  mold,  entrapping  the  air  nearest 

the  wall  of  the  mold  and  allowing  it  to  escape 
through  an  air-passage,  removing  the  mold 
with  its  congealed  layer  from  the  molten 
material  and  then  reaming  out  the  bore  of 
said  layer  while  soft,  on  a  line  falling  without 
the  position  of  the  air-passage,  substantially 
as  set  forth. 

2.  The  process  of  molding  which  consists 
in  causing  the  molten  material  to  rise  and 
congeal  upon  the  interior  of  a  tubular  coreless 
mold,  having  an  overhanging  concave  sur- 

face forming  a  continuation  of  the  bore  of  the 
mold,  removing  the  mold  with  its  congealed 
layer  from  the  molten  material  and  then 
reaming  out  the  bore  of  the  layer  while  soft 
on  a  line  which  intersects  the  position  of  said 
concave  surface  at  a  point  situated  within 
the  body  of  the  mold,  substantially  as  set 
forth. 

This  specification  signed  and  witnessed 
this  27th  day  of  June,  1906. 

WILLIAM  F.  NEHR. 

Witnesses: 
Delos  Holden, 
Frank  L.  Dyer. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edward  T.  Palmer,  a 

citizen  of  the  United  States,,  residing  in  Phil- 
adelphia, Pennsylvania,  have  invented  cer- 

5  tain  Improvements  in  Talking-Machines,  of 
which  the  following  is  a  specification. 

One  object  of  my  invention  is  to  provide  a 
sound  recording  and  reproducing  machine  in 
which  the  stylus  and  its  supporting  member 

io  shall  be  revolubfy  supported  relatively  to  a 
stationary  record,  which  may  be  of  the  or- 

dinary disk  type. 
It  is  further  desired  to  provide  a  device 

commonly  known  as  a  "talking  machine," 
15  especially  designed  for  use  with  records  of 

the  disk  form,  which  shall  have  but  few  parts 
and  these  of  a  relatively  simple  and  inex- 

pensive nature.  I  also  desire  to  produce  a 
talking  machine  which  shall  require  but  little 

20  attention  and  be  of  such  a  nature  as  to  not 

easily  get  out  of  order. 
These  objects  I  attain  as  hereinafter  set 

forth,  reference  being  had  to  the  accom- 
panying drawing,  in  which: — 

25  Figure  1,  is  a  plan  view  of  the  machine 
made  in  accordance  with  my  invention;  Fig. 
2,  is  a  side  elevation,  partly  in  section,  of  the 
device  shown  in  Fig.  1 ;  Fig.  3,  is  an  end  view ; 

Fig.  4,  is  a  sectional  view  on  the  line  4 — 4,  Fig. 
30  2;  Fig.  5,  is  a  perspective  view  of  the  stylus; 

and  Figs.  6  and  7,  are  views  of  a  modification. 
In  the  above  drawing,  A  is  a  base  or  stand 

of  any  suitable  form  having  at  its  center  a 
bearing  in  which  is  removably  supported  a 

35  vertical  spindle  b.  This  spindle  has  at  its 

upper  end  a  crank  b' ,  there  being  also  fixed 
to  it  and  extending  in  a  substantially  hori- 

zontal plane,  a  relatively  heavy  and  prefer- 
ably metallic  plate  B,  which  may  advantage- 

40  ously  be  of  the  elongated  shape  shown  in  the 
figures,  although  I  do  not  limit  myself  to 
such  form.     On  one  of  the  lobes  of  this  plate 

.  is  carried  a  U-shaped  or  forked  piece  b°~  mov- 
able on  a  vertical  pivot. 

45  A  block  C  is  pivoted  to  the  arms  of  the  U- 
shaped  piece  b2,  as  illustrated  clearly  in  Figs. 
2  and  3,  and  on  the  end  of  this  block  is  se- 

cured the  horn  D,  the  horn  in  the  present  in- 
stance having  a  reduced  portion  d  which 

50  passes  over  the  end  of  the  block  C  and  is  pre- 
vented from  turning  thereon  by  a  pin  c  on 

the  block  which  extends  into  a  slot  d'  in  the 
horn. 

Directly  secured  to  a  projection  d2  on  the 

horn  D  is  a  stylus  holder  E;  this  holder  £55 
has  a  screw  threaded  arm  which  enters  an 

opening  in  the  projection  d2,  the  stylus  e' 
passes  through  the  holder  and  is  held  in  place 
by  a  set  screw  e\  The  shape  of  the  stylus 
holder  may  be  modified  if  desired.  60 

F  is  the  record  disk  which  is  mounted  on 

the  base  A,  preferably  on  a  sheet  of  felt  or 
other  soft  material,  as  indicated  in  Fig.  2. 
The  record  disk  is  stationary  and  the  horn 
with  the  stylus  turn  on  the  spindle  b  as  a  65 

pivot. 
Mounted  between  a  projection  63  and  the 

block  C  is  a  coiled  spring  i,  the  spring  en- 
tering a  cavity  in  the  block,  as  illustrated  in- 

Fig.  2.  This  spring  tends  to  keep  the  stylus  70 
down  onto  the  record,  overcoming  the  cen- 

trifugal force  due  to  the  rotation  of  the  me- 
tallic plate  B  which  carries  the  horn  and 

stylus. 
It  will  be  seen  that  there  is  a  direct  connec-  7  5 

tion  between  the  stylus  and  the  horn,  thus  I 
dispense  with  an  intermediate  carrier. 

In  some  instances  the  block  C  ma}r  be  per- 
manently secured  to  the  horn  D,  but  I  pref- 

erably make  it  detachable,  as  shown.  80 

In  Figs.  6  and  7 . 1  have  illustrated  a  modifi- 
cation in  which  there  is  a  saw  kerf  cut  in  the 

block  C  into  which  projects  a  standard  ex- 
tending from  the  pivot  plate  V.  In  Fig.  6,  I 

have  also  shown  a  flat  spring  i'  in  place  of  the  85 
coiled  spring  illustrated  in  Fig.  2.  The 
block  C  in  this  instance  is  slotted  at  c'  so 
that  the  end  of  the  block  will  yield  when  the 
horn  is  forced  over  it,  thus  there  is  sufficient 

elasticity  in  the  block  to  hold  the  horn  rig-  90 
idly  in  position  without  other  fastenings. 

When  it  is  desired  to  operate  the  machine 
the  spindle  b  with  the  plate  B  and  its  parts  is 
removed  from  the  base  A,  after  which  a  rec- 

ord disk  F  is  placed  on  said  base  concentric  95 

with  the  bearing  5s,  said  spindle  b  and  its  at- 
tached parts  are  then  replaced  and  the  stylus 

e'  permitted  to  rest  upon  the  disk  F.  On  re- 
volving the  plate  B"by  turning  the  crank  V 

the  stylus,  which  is  carried  by  the  horn,  fol-  100 
lows  the  spiral  record  groove  in  the  disk, 
causing  vibration  of  the  horn  which  in  turn 
causes  sound  waves  to  be  produced.  The 
sound  waves  are  reproductions  of  the  waves 
originally  recorded  on  the  disk,  being  due  to  105 
the  co-operation  of  the  stylus  and  its  parts 
with  the  record  in  the  manner  understood  by 
those  skilled  in  the  art. 
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Owing  to  the  fact  thai  the  forked  support 
//-'  is  free  to  move  on  a  vertical  pivot  the  horn 
I)  is  free  to  move  both  verl  ically  and  horizon- 

tally so  as  to  freely  follow  the  spiral  record 
5  groove  from  the  periphery  of  the  disk  to  a 

point  adjacent  to  the  center  thereof . 

Under  operating  conditions  the  records  re- 
produced by  this  instrument  are  found  to  be 

clear  as  well  as  of  suitable  intensity,  and  it  is 
10  obvious  that  the  plate  B  can  be  turned  at  any 

desired  speed  to  give  a  suitable  reproduction 
of  the  record. 

It  is  to  be  noted  that  the  device  has  but 
few  parts  and  even  these  are  of  the  simplest 

[5  and  inexpensive  construction. 
In  some  instances  any  suitable  device 

which  will  cause  the  sound  waves  to  be  repro- 
duced can  he  used  in  place  of  the  horn,  al- 

though J  prefer  to  use  a  horn  in  most  in- 2c  stances. 

I  claim: — 
1.  The  combination  of  a  support,  a  sta- 

tionary disk  thereon,  a  revoluhle  member 
having  turning  means,  a  sound  reproducer 

25  carried  by  said  revoluble  moans,  with  a  sty- 
lus mounted  on  said  sound  reproducer,  sub- 

stantially as  described. 
2.  The  combination  of  a  support,  a  sta- 

tionary   record    disk    thereon,    a    revoluble 
30  member  having  a  supporting  spindle  concen- 

tric with  said  disk,  a  sound  reproducer  on 
said  member  movable  on  a  vertical  pivot, 
and  a  stylus  carried  by  said  sound  reproducer 
placed  to  engage  the  disk,  substantially  as 

35  described. 
3.  The  combination  of  a  support,  a  sta- 

tionary disk  thereon,  a  revoluble  member 
having  turning  means,  and  a  horn  carried  by 
said  member,  with  a  stylus  on  the  horn,  suh- 

40  stantially  as  described. 
4.  The  combination  of  a  support,  a  sta- 

tionary disk  thereon,  a  revoluble  member,  a 
horn  pivoted  to  said  revoluble  member,  a  sty- 

lus carried  by  the  outer  end  of  the  horn  and 
4.5  bearing  directly  on  the  disk,  a  spring  tending 

to  force  the  horn  and  its  stylus  towards  the 
disk,  substantially  as  described. 

5.  The  combination  of  a  support,  a  sta- 
tionary disk  thereon,   a  revoluble  member 

50  having  a  supporting  spindle  concentric  with 
the  disk,  a  forked  piece  pivoted  to  the  said 
member,  a  horn  pivoted  to  the  forked  piece,  a 
stylus  carried  by  the  horn,  and  a  spring  tend- 

ing to  force  the  stylus  onto  the  record  disk, 
55  substantially  as  described. 

6.  The  combination  of  a  support,  a  sta- 
tionary disk  thereon,  a  revoluble  member 

having  a  supporting  spindle  concentric  with 
the  disk,  a  pivoted  piece  mounted  on  the 

60  revoluble  member,  a  block  pivoted  to  said 

75 

80 

piece,  a.  horn  secured  to  the  block,  and  a  sty- 
lus carried  by  the  horn,  substantially  as  de- scribed. 

7.  The  combination  of  a  support,  a  sta- 
tionary disk  thereon,  a  revoluble  member  65 

having  a  supporting  spindle  concentric  with 
said  disk-,  a  piece  pivoted  to  said  member,  a 
block  pivoted  to  1  he  said  piece,  ;i  horn  de- 

tachable secured  to  the  block,  and  a  stylus 
secured  to  the  horn  and  bearing  upon  the  70 
record  disk,  substantially  as  described. 

8.  The  combination  of  a  support,  a  sta- 
tionary disk  thereon,  a  weighted  revoluble 

member,  a  forked  pi<  ce  pivoted  to  said  mem- 
ber, a  block  pivoted  to  the  forks  of  said  piece, 

a  spring  mounted  between  an  extension  of 
said  piece  and  the  rear  portion  of  the  block,  a 
horn  secured  to  the  opposite  end  of  the  block, 
a  stylus  secured  to  a  projection  on  the  horn 
and  bearing  upon  the  record,  substantially 
as  described. 

9.  The  combination  of  a  support,  a  sta- 
tionary disk  thereon,  a  revoluble  member, 

means  for  turning  said  member,  a  horn  car- 
ried by  said  member,  a  stylus  holder  perfo-  85 

rated  for  the  passage  of  the  stylus  and  having 
a  screw  threaded  arm  arranged  to  enter  an 

opening  in  the  projection  on  the  horn,  sub- stantially as  described. 

10.  The  combination  of  a  supporting  struc-  90 
ture  having  on  it  a  relatively  stationary  rec- 

ord disk,  with  a  reproducer  removably 
mounted  above  said  disk,  and  means  for  re- 

volving said  reproducer  in  a  substantially 
horizontal  plane,  substantially  as  described.  95 

11.  The  combination  of  a  stationary  rec- 
ord, a  reproducer  removably  supported  adja- 
cent to  said  record,  and  means  for  revolving 

said  reproducer,  at  any  desired  speed,  with 

its  stylus  in  engagement  with  the  record,  sub- 
stantially as  described. 

12.  A  talking  machine  comprising  a  rela- 
tively fixed  disc  record,  a  reproducer  mov- 

able to  follow  the  record  grooves  in  said  disc, 
and  a  pivotal  support  for  said  reproducer  in 
axial  alignment  with  the  axis  of  said  disc. 

13.  A  talking  machine  comprising  a  rela- 
tively fixed  record  disc,  a  support  pivoted  in 

axial  alignment  with  the  axis  of  said  disc, 
and  a  reproducer  supported  by  said  support 
and  movable  around  the  axis  of  said  record 
disc  and  toward  and  from  the  axis  of  said  rec- 

ord disc  to  follow  the  record  groove  thereon. 
In  testimony  whereof,  I  have  signed  my 

name  to  this  specification,  in  the  presence  of  115 
two  subscribing  witnesses. 

EDWARD  T.  PALMER. 
"Witnesses: 

Will.  A.  Barr, 

Jos.  H.  Kleix. 
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MUSICAL   INSTRUMENT. 

No.  851,634. Specification,  of  Letters  Patent.  Patented  April  23,  1907. 

Application  filed  January  28,  1907,    Serial  Wo.  354,485. 

To  all  whom,  it  may  concern: 
Be  it  known  that  we,  Thomas  A.  Con- 

nolly and  Joseph  B»  Connolly,  citizens  of 
the  United  States,  residing  at  W  ashington,  in 

5  the  District  of  Columbia,  have  invented  cer- 
tain new  and  useful  Improvements  in  Musical 

Instruments,  of  which  the  following  is  a 
specification. 
^ This  invention  has  relation  to  musical  in- 

io  struments  and  has  for  its  object  the  provision 
of  an  instrument,  in  winch  the  principle  of 
the  phonograph  or  graphophone  is  applied  to 
the  production  of  the  tones  of  the  musical 
scale  by  the  movement  of  keys,  as  in  the 

15  piano  forte,  organ,  or  other  key  board  in- 
strument. 

This  invention  has  for  its  further  object, 
the  provision  of  an  instrument,  in  which  the 
tones  of  the  musical  scale  represented  by 

20  sound  grooves  or  undulating  lines,  as  in  the 
phonogragh  or  graphophone,  may  be  pro- 

duced or  played  either  by  hand,  and  accord- 
ing to  the  skill  and  taste  of  the  performer  or 

by  automatic  means. 
25  This  invention  has  for  its  further  object, 

the  provision  of  an  instrument,  embodying 
the  principles  of  the  phonograph  or  grapho- 

phone, whereby  the  tones  of  different  lands 
of  musical  instruments  may  be  reproduced  in 

30  any  desired  sequence  or  combination  to  pro- 
duce melodies,  airs,  chords,  harmonies  or 

other  musical  effects,  by  manual  performance 
on  a  key  board  or  by  devices,  similar  to  those 
in  use  for  the  automatic  playing  of  music  on 

35  pianos,  organs,  and  other  key  board  instru- 
ments. 

The  instrument  embodying  our  invention 
is  preferably  a  key  board  instrument  of  the 
Clavier  type,  that  is  with  the  key  board  con- 

40  structed  and  arranged  as  in  the  piano  forte 
for  the  production  of  tone  and  semitone  in- 

tervals according  to  the  chromatic  scale  and 
the  tone  capacity  compass  or  range  may  be 
of  any  desired  extent.     The  tones  or  musical 

45  sounds  are  produced  by  the  vibration  of  a 
diaphragm  or  diaphragms  by  a  stylus  or 
styluses  operated  by  the  undulations  of 
sound  grooves,  or  lines  formed  on  a  disk  or 
disks,  cylinder  or  cylinders,  the  appropriate 

5°  stylus  or  needle  for  each  tone  being  brought 
into  operative  relation  to  the  proper  tone 
groove  by  the  depression  of  its  corresponding 
key.     The  sound  grooves,  instead  of  being 

spiral  or  volute  are  closed  circles,  each  groove 
being  adapted  to  produce  a  single  note  or  55 
tone  and  to  continue  sounding  said  note  or 
tone  so  long  as  its  stylus  is  in  contact  with  it. 
In  a  tone  scale-producing  cylinder  the  sound 
grooves  which  are  preferably  those  having 
lateral  undulations,  are  located  at  regular  in-  60 
tervals  along  the  surface  of  the  cylinder  and 
the  grooves  for  any  given  instrumental  re- 

production are  at  equal  distances  apart. 
The  styluses  or  reproducing  needles  for  all 
the  different  notes  or  tones  are  either,  mount-  65 
ed  on  a  single  sound  transmitting  rod  or  on 
different  rods,  the  end  or  ends  of  which  are  in 
close  contact  with  the  lever  or  levers  or  a 
sound  box  or  sound  boxes,  having  suitable 
diaphragms,  or  said  needles  are  carried  re-  70 
spectively  by  vibratory  levers  mounted  on 
separate  sound  boxes  and  accordingly  as 
each  stylus  or  needle  for  a  given  tone  is  oper- 

ated by  a  different  key  from  that  of  the  others, 
any  tone  or  combination  of  tones  will  be  pro-  75 
duced,  according  to  the  number  and  order  in 
which  the  keys  are  struck.  And  if  the  sound 
grooves  in  the  cylinder  are  all  records  of  the 
same  instrument,  as  for  instance,  a  piano, 
the  playing  of  the  instrument  as  in  playing  a  80 
piano  will  produce  the  same  tones  as  the 
piano.  Moreover,  if  the  cylinder  have  re- 

corded on  it,  in  the  order  of  the  musical 
scale,  the  tones  of  different  instruments 
choral  or  orchestral  effects  are  producible  85 
and  the  tones  of  any  two  or  more  instru- 

ments may  be  combined,  "stops"  being  pro- 
vided for  bringing  into  requisition  and  elimi- 

nating the  tones  of  the  different  instruments, 
as  required.  9° 

In  addition  to  the  features  above  recited, 

provision  is  made  for  changing  or  transpos- 
ing the  key  of  the  music  so  that  any  air  or 

melody  may  be  played  in  any  desired  key. 
In  the  accompanying  drawings;  Figure  1  is  95 

a  vertical  transverse  section  of  an  instrument 

embodying  our  invention.  Fig.  2,  is  a  hori- 
zontal section  or  plan  view.  Figs.  3  and  4 

are  detail  views,  the  latter  being  a  modifica- 
tion. IO° 

A  designates  a  casing  or  cabinet  having  the 
key  board  B,  with  the  keys  arranged  in  the 
usual  order  of  white  and  black  keys,  repre- 

senting, according  to  the  conventional 
method,  the  tones  and  semitones  of  the  105 
chromatic  scale.     These  keys  are  pivotally 
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mounted  as  in  a  piano  or  organ.  Above  the 
inner  ends  of  the  keys  is  arranged  a  horizon- 

tal rod  C,  on  which  arc  mounted,  the  levers 

I),  having  the  arms  d,  </',  of  which  the  arms 
5  d,  carry  the  styluses  or  reproducing  needles 

e.  The  rod  C  is  arranged  with  its  ends  in 
contact  with  or  attached  to  the  lever  E,  of 

the  sound  box  F,  having  diaphragm/'.  The 
sound  box  is  supported  by  the  framing  of  t  he 

io  instrument,  and  lias  a  tube  f/,  leading  from 

its  rear  side  to  a  sound  conveying  tube  g' , 
provided  with  a  trumpet  G. 

II  designates  the  sound  reproducing  cylin- 
der mounted  on  an  arbor  G',  and  preferably 

15  removable  therefrom  as  in  phonographs, 

The  arbor  G' is  rotated  by  any  suitable  power, 
but,  for  the  purposes  of  our  invention,  we 

prefer  a  pedal  movement  and  suitable  inter- 
mediate mechanism,  including  a.  speed  gov- 

20  ernor,  so  that  the  power  may  be  under  the 
control  of  the  performer  on  the  instrument, 
as  in  operating  the  bellows  of  an  organ  or 

melodeon.  Springs,  weights  or  other  auto- 
matic power  mechanism  may  be  used  when 

25  deisrable. 
The  sound  grooves  in  the  cylinder  H  are 

closed  circles,  and  are  produced  in  the  origi- 
nal or  master  cylinder,  by  rotating  the  re- 

cording cylinder  in  a  circle  without  longitu- 
30  dinal  feeding  during  the  operation  of  record- 

ing. Each  groove  is  produced  by  the  action 
of  the  stylus  of  a  recording  diaphragm,  while 
the  cylinder  is  making  a  single  revolution 
during  the  vibration  of  the  diaphragm  under 

35  the  influence  of  a  single  prolonged  tone,  and 
the  several  grooves  are  the  records  of  the 
tones  of  the  musical  scale,  in  proper  sequence. 
When  the  cylinder  bears  only  the  sound 
records  of  a  single  instrument,  as  of  a  piano, 

40  or  organ,  the  grooves  will  be  located  at  regu- 
lar intervals  corresponding  to  the  distance 

between  centers  of  keys.  When  the  c}d.in- 
der  bears  the  record  grooves  of  several  differ- 

ent kinds  of  instruments,  the  grooves  repre- 
45  senting  the  same  note  or  tone  of  the  scale 

will  be  grouped  side  by  side  and  the  rod  C 
will  carry  as  many  levers  D  as  there  are  notes 

or  tones.  As  each  key  is  intended  to  pro- 
duce, when  struck,  the  same  tone  of  each  in- 

50  strument  represented  on  the  cylinder,  the 
tones  are  produced  as  required  by  means  of 

"stops,"  the  mechanism  for  which  is  similar 
to  that  employed  in  organs.  A  "stop"  for 
our  instrument  may  consist  of  a  frame  I  with 

55  which  is  connected  the  rod  i,  leading  to  the 

front  of  the  instrument  and  having  a  knob  i' 
within  easy  reach  of  the  performer  as  in  an 
organ.  This  frame  which  is  either  adapted 
to  slide  or  turn  on  pivots,  is  provided  with  a 

60  series  01  hangers  Jc,  located  back  of  the  inner 
ends  of  the  keys,  and  having  at  their  lower 

ends,  tongues  Jc'  projecting  forward  and  above 
the  upper  surface  of  the  keys.  These 

tongues  are  preferably  pivoted  to  the  hang- 

ers.    When    a    "stop"    is    not    in    use,    the  65 
tongues  Jc'  are  retracted,  the  knob  and  stem 
of  the  stop   mechanism   being   pushed   in  so 
that  the  keys  may  be  struck  and  their  rear 
cuds  elevated  without  touching  the  stylus 
levers.      When  however  a  stop  is  drawn  out,   70 
the  tongues  carried  by  its  frame  I  are  brought 
between  the  keys  and  the  stylus  lever  and 
when  the  keys  are  struck,  the  tongues  are 
raised    thereby,    and    thus  come   in   contact 
with   and   raise  the  downwardly  extending  75 

arms  d'  of  the  levers  D,  thus  turning  the  le- 
vers on  the  rod  C  and  causing  the  reproduc- 
ing   needles    carried    thereby    to    enter    the 

record  grooves  in  the  cylinder  II,  correspond- 
ing to  the  pulled  stop.     As  the  cylinder  II  is  80 

in  constant  rotation  during  the  playing  of  the 

instrument,   the  tone  produced  by  the  de- 
pression of  a  key  will  in  the  production  of 

some  tones  be  prolonged  while  the  key  is  held 
down.     Very    unique    and    strikingly    novel  85 
musical  effects  however  will  be  produced  by 
prolonging  the  tones  of  certain  instruments, 

hitherto  unappreciable  and  in' fact  impossi- ble, except  as  staccato  tones,  and  when  this 
prolongation  of  tones  is  desired  the  cylinder  90 
will  bear  sound  grooves  produced  from  the 

tones  of  pei'cussion  or  plucked  instruments, 
and  stops  will  be  provided  which  will  pro- 

long such  tones  as  long  as  a  key  is  held  down. 
In  an  instrument  having  an  extended  or  95 

full  key  board  such  as  that  of  a  piano  or  or- 
gan, it  will  not  be  necessarjr  to  provide  the 

same  compass  for  each  system  of  tones. 
Thus  the  sound  grooves  for  the  cornet  need 

only  be  sufficient  to  take  in  the  usual  com-  100 
pass  of  this  instrument  and  its  register  may 
be  the  same  as  that  of  the  cornet,  in  other 
words  the  system  or  arrangement  will  be 
similar  to  that  of  the  organ. 

Instead  of  using  grooved  cylinders,  we  may  105 
use  one  or  more  fiat  disks  as  shown  in  Fig.  3. 

The  instrument  embodying  our  invention 
is  adapted  to  the  reproduction  of  any  sounds 
capable  of  being  resolved  into  a  musical  scale 
and  therefore  the  tones  producible  by  the  no 
human  voice  and  recorded  on  the  cylinders 
or  disks  may  be  reproduced  as  songs,  airs  or 
melodies  without  words. 

Having  described  our  invention,  we  claim 
and  desire  to  secure  by  Letters  Patent:  115 

1.  A  sound  reproducing  instrument,  com- 
prising tone  records  of  different  instruments, 

constituting  a  plurality  of  scales  of  coinci- 
dent register  and  means  for  reproducing  from 

said  records  their  respective  tones,  separately  1 20 
or  in  any  musical  relation. 

2.  A  sound  reproducing  instrument  com- 
prising a  series  of  tone  records  arranged  in 

the  order  of  the  musical  scale,  and  compris- 
ing a  plurality  of  scales  of  coincident  register  125 

and  means  for  performing  on  said  instrument 
and  reproducing  said  tones  according  to  the 
usual  musical  sequence  and  relation. 
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3.  A  sound  reproducing  instrument  com- 
prising records  of  the  tones  of  a  plurality  of 

musical  scales  of  coincident  register  and 
means  for  selecting  and  reproducing  any  in- 

dividual tone  or  tone  sequence  or  combina- 
tion. 

4.  A  sound  reproducing  instrument  com- 
prising records  of  separate  musical  tones 

grouped  to  form  a  plurality  of  scales  of  co- 
incident register,  a  key  board  and  means  for 

reproducing  tones  by  operating  the  keys  on 
the  instrument. 

5.  A  sound  reproducing  instrument,  com- 
prising records  of  separate  musical  tones 

grouped  in  coincident  scales,  means  for  re- 
producing said  tones,  a  key  board  through 

which  said  reproduction  is  controlled  and 
means  for  coupling  the  reproducing  means  of 
each  scale  to  a  common  key  board. 

6.  A  sound  reproducing  instrument,  com- 
prising records  of  the  tones  of  a  plurality  of 

musical  instruments  of  different  quality  or 
timbre,  disposed  respectively  in  the  order  or 
sequence  of  the  musical  scale,  the  tones  of 
one  scale  coinciding  in  pitch  or  register  with 
tones  of  another  scale  and  means  for  repro- 

ducing any  of  the  recorded  tones. 
7.  A  sound  reproducing  instrument,  com- 

prising records  of  the  tones  of  different  in- 
struments, a  key  board  through  the  medium 

of  which  the  tones  are  reproduced  at  will,  re- 
producing means  controlled  by  said  key 

board,  and  stops  for  bringing  the  different 
series  of  records  and  their  reproducing  de- 

vices into   responsive   relation  to   the  key  35 
board,  and  removing  them  therefrom. 

8.  A  sound  reproducing  instrument,  com- 
prising sound  records,  a  plurality  of  repro- 

ducing needles  or  styluses,  a  sound  reproduc- 
ing diaphragm,  means  for  communicating  40 

the  vibrations  of  the  needles  to  the  dia- 
phragm, and  means  for  bringing  any  needle 

in  contact  with  its  appropriate  record  line  or 

groove. 9.  In  a  musical  instrument  means  com-  45 

prising  phonographic  records  and  reproduc- 
ing devices  for  simultaneously  reproducing 

tones  of  a  plurality  of  different  musical  instru- ments in  unison. 

10.  A  musical  instrument  comprising  sev-  50 
eral  scales  of  phonographic,  single  tone,  rec- 

ords of  different  instruments,  tones  of  one 
scale    being    reproducible    in    unison   with 
tones  of  another  scale. 

11.  A  musical  instrument  comprising  sev-  5  5 
eral  scales  of  phonographic,  single  tone,  rec- 

ords of  different  instruments,  tones  of  one 
scale  being  reproducible  in  unison  with 
tones  of  another  scale  and  means  for  bringing 
the  different  series  of  records  into  operation  60 
simultaneously  or  individually. 

In  testimony  whereof  we  affix  our  signa- 
ture, in  presence  of  two  witnesses. 

THOMAS  A.  CONNOLLY. 
JOSEPH  B.  CONNOLLY. 

Witnesses : 
Clyde  B.  Weikert, 
I.  P.  Hemes. 
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UNITED  STATES  PATENT  OFFICE. 
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SOUND-WAVE   INTENSIFIED 

No.  852,615. Specification  of  Letters  Patent. 

Application  filed  October  3, 1906.    Serial  No.  337,272. 

Patented  May  7, 1907. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Harlie  Ogden  Putt, 
a  citizen  of  the  United  States,  residing  at 
Millbury,  in  the  county  of  Wood  and  State  of 

5  Ohio,  have  invented  a  new  and  useful  Sound- 
Wave  Intensifier,  of  which  the  following  is  a 

specification.  ■ . .  - 
•■■    This  invention  relates  to  sound  reproduc- 

ing apparatus,  and  has  for  its  principal  ob- 
i  o  ject  to  provide  means  whereby  comparatively 

weak  sound  waves  may  be  magnified,  the  in- 
vention being  applicable  to  sound  reproduc- 

ing machines  of  the  phonograph,  grapho- 
phone  or  gramophone  type,  as  well  as  to  dif- 

*5  ferent  forms  of  sound  transmitting  devices, 
such,  for  instance,  of  megaphones,  speaking 
trumpets  and  the  like. 

A  further  object  of  the  invention  is  to  pro- 
vide a  mechanism  whereby  the  comparatively 

20  feeble  vibratory  movement  of  a  reproducing 
stylus  or  diaphragm  may  be  employed  to 
control  the  flow  of  a  fluid  under  pressure  in 
such  manner  that  the  fluid  will  follow  pre- 

cisely the  movements  of  the  st}dus  or  dia- 
25  phragm  and  produce  sound  waves  of  much 

greater   intensity   than   would   be   possible 
where  the  reproducing  means  acts  directly 
on  atmospheric  air  at  normal  pressure. 

A  still  further  object  of  the  invention  is  to 
3°  provide  a  mechanism  in  which  the  flow  of 

a  body  of  fluid  under  pressure  is  controlled 
through  the  action  of  a  sound  wave  record  or 

directly  by  a  diaphragm  or  other  body  re- 
ceiving motion  from  sound  waves. 

35  A  still  further  object  of  the  invention  is  to 
provide  a  sound  wave  magnifying  apparatus 
m  which  numerous  short  blasts  of  a  fluid  un- 

der pressure  may  be  directed  against  the  at- 
mospheric air,  the  duration  and  mtensity  of 

4°  the  blast  being  under  the  control  of  the  re- 
producing stylus  of  a  phonograph  or  like  ma- 

chine, or  under  the  control  of  a  diaphragm  or 
other  body  that  is  operated  by  sound  waves. 

With  these  and  other  objects  in  view,  as 

45  will  more  fully  hereinafter  appear,  the  inven- 
tion consists  in  certain  novel  features  of  con- 

struction and  arrangement  of  parts,  herein- 
after fully  described,  illustrated  in  the  accom- 

panying drawings,  and  particularly  pointed 
5°  out  in  the  appended  claims,  it  being  under- 

stood that  various  changes  in  the  form,  pro- 
portions, size  and  minor  details  of  the  struc- 

ture may  be  made  without  departing  from 

the  spirit  or  sacrificing  any  of  the  advantages 
of  the  invention.  55 

In  the  accompanying  drawings : — Figure  1 
is  an  elevation,  partly  in  section,  of  a  sound 
reproducing  and  magnifying  apparatus  con- 

structed in  accordance  with  the  invention, 

showing  the  application  of  thejsame  to  a  cy-  60 
lindrical  record  sound  reproducing  machine. 
Fig.  2  is  a  front  elevation  of  the  same.  Fig. 
3  is  a  sectional  elevation  of  the  device  on  the 

line  3 — 3  of  Fig.  1.  Fig.  4  is  an  elevation  of 
the  device,  partly  in  section  on  the  line  4—4  65 
of  Fig.  1.  Fig.  5  is  a  detail  perspective  view 
of  the  valve  which  is  actuated  by  the  repro- 

ducing stylus.  Fig.  6  is  a  similar  view  of  the 
valve  seat.  Fig.  7  is  a  view,  partly  in  sec- 

tion, illustrating  the  application  of  the  in-  70 
vention  to  a  megaphone  or  trumpet. 

Similar  numerals  of  reference  are  em- 
ployed to  indicate  corresponding  parts 

throughout  the  several  figures  of  the  draw- 
ings.    _  75 

In  Fig.  1  is  shown  a  portion  of  a  record  x 
of  a  sound  reproducing  machine,  and  a  por- 

tion of  a  sound  box  carriage  y,  the  sound  box 
and  all  of  its  parts  being  eliminated.  To  the 
sound  box  carriage  is  secured  a  disk  10,  which  80 
serves  to  support  a  stylus  11  which  may  be 
of  the  usual  construction,  and  mounted  in 
the  usual  manner.  One  end  of  the  stylus 
bears  on  the  record,  and  the  other  end  is  con- 

nected by  a  link  12  to  the  apparatus  for  con-  85 
trolling  the  flow  of  the  fluid  under  pressure, 
said  link  extending  through  a  suitable  opening 
13  formed  in  the  disk.  Secured  to  the  disk  is 

a  cylindrical  casing  14  which  is  provided  at 
one  end  with  a  short  tube  15  for  the  reception  9° 
of  a  trumpet  16  or  other  device  by  which  the 
sound  waves  are  to  be  carried  off,  and  at  one 

side  of  the  casing  is  a  nipple  16'  which  may  be 
connected  by  a  flexible  tube  17  to  a  suitable 

source  of  supply  of  air,  gas,  or  other  fluid  un-  95 
der  pressure,  this  fluid  entering  the  casing 

through  the  nipple  16',  and  passing  outward 
through  the  connection  15,  and  this  flow  be- 

ing governed  by  the  sound  record. 
The  interior  of  the  casing  is  provided  with  J  °° 

an  annular  shoulder  19  on  which  is  supported 
a  valve  seat  20,  the  latter  being  in  the  form  of 
a  disk  that  is  provided  with  a  large  number  of 

radial  openings  21  that  may  be  of  any  de- 
sired shape,  the  preferred  form  being  that  105 

illustrated.  imFig.  6,'jmd  extending  from  the 
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periphery  of  this  disk  is  a  Lever  22  that  pro- 
jects through  a  slot  formed  in  the  periphery 

of  the  casing  in  order  to  permit  circumferen- 
tial adjustment  of  said  disk.  At  the  center 

5  of  the  disk  is  an  elongated  hub  25  having  a 
threaded  opening  for  the  reception  of  a  bear- 

ing screw  26  havmgatone  end  a  conical  open- 
ing for  the  reception  of  a  cone  27  projecting 

from  one  side  of  a  valve  disk  28,  the  latter 
io  being  provided  with  radially  extending  arms 

of  a  shape  similar  to  that  of  the  openings  21 
in  the  disk  20,  and  so  arranged  that  in  one 
position  of  the  valve,  all  of  the  openings  21 
will  be  entirely  closed.     Projecting  from  the 

1 5  opposite  side  of  the  valve  disk  28  is  a  spindle 
30  having  a  reduced  end  portion  31,  and  pro- 

vided with  a  shoulder  32  against  which  hears 
the  inner  end  of  a  manually  adjustable  screw 
33  that  is   adapted   to   a  threaded   opening 

20  formed  in  the  end  of  the  cylindrical  casing 
14,  this  screw  and  the  screw  26  forming  bear- 

ings which  may  be  very  accurately  adjusted 
for  the  purpose  of  bringing  the  two  valve 
disks  very  closely  together,  without,  how- 

25  ever,  bringing  them  into  such  frictional  con- 
tact as  might  interfere  with  free  movement 

of  the  disk  28.  To  the  outer  end  of  the  re- 
duced portion  of  the  spindle  31  is  secured  a 

rocker  arm  35  to  which  the  link  12  is  con- 
30  nected.  The  rocker  arm  is  held  in  place  by  a 

set  screw  36  which  permits  of  circumferential 
adjustment  of  the  rocker  arms  to  suit  the  po- 

sition of  the  apparatus.  Projecting  from  the 
valve  spindle  30  is  a  spring  arm  38  which  is 

35  engaged  by  a  cam  39  carried  at  the  inner  end 
of  a  small  shaft  or  arbor  40  which  may  be  ad- 

justed circumferentially  in  order  to  vary  the 
stress  exerted  by  the  cam  on  the  spring.  The 
shaft  is  held  in  any  position  to  which  it  may 

40  be  adjusted  by  means  of  a  small  locking 
screw  42.  This  cam  offers  slight  resistance 
to  the  movement  of  the  valve  28  and  keeps 
the  reproducer  stylus  in  intimate  contact 
with  the  record. 

45  In  operation,  the  reproducer  stylus  will  be 
vibrated  as  it  comes  into  contact  with  the 

record,  and  this  movement  will  be  transmit- 
ted through  the  link  1 2  and  rocker  arm  35  to 

the  valve  spindle  and  valve  28,  the  latter  be- 
50  ing  moved  a  distance  proportioned  to  the 

depth  of  the  groove  in  the  record.  The  air 
under  pressure  supplied  to  the  casing  14 
through  the  connection  16  will  then  escape 
through  the  openings  21  in  the  valve  disk  20, 

5  5  the  quantity  of  air  escaping  and  the  duration 
or  variation  of  flow  being  governed  by  the 
movement  of  the  disk  28.  The  released  fluid 
being  under  pressure,  will  impinge  against 
the  air  under  atmospheric  pressure  in  that 

60  portion  of  the  casing  which  is  connected  to 
the  trumpet,  and  will  set  such  air  into  vibra- 

tion, producing  sound  waves  which  corre- 
spond in  time  and  duration  with  those  from 

which  the  record  was  originally  formed,  but 
of  much  greater  amplitude  or  increased  force,  65 
and  thus  will  travel  a  greater  distance,  and 
will  be  clearer  and  more  distinct  than  waves 
which  are  produced  through  vibrations  of  a 
mechanical  element,  such,  for  instance,  as 
the  ordinary  diaphragm.  70 

In  applying  the  invention  to  megaphones, 
speaking  trumpets,  and  other  instruments  of 
like  character,  the  mechanism  is  arranged  as 
shown  in  Fig.  7,  the  cylinder,  valves,  trum- 

pet and  other  parts  remaining  substantially  75 
the  same  as  previously  described. 

The  cylindrical  casing  in  this  case  is  at- 
tached to  a  perforated  disk  50  that  is  secured 

to  a  casing  51  in  which  is  arranged  a  dia- 
phragm 52  connected  by  a  link  12  to  the  80 

valved  rocker  arm.     The  casing  51  is  pro- 
vided with  a  mouth  piece  52,  and  by  speak- 

ing, singing,  or  otherwise  producing  sound 
waves  at  the  mouth  piece,  the  diaphragm  is 
set  into  vibration,  and  these  movements  are  85 
transmitted  to  the  valve,  the  latter  control- 

ling the  release  of  the  fluid  under  pressure 
and  producing  sound  waves  of  increased  in- 

tensity in  the  trumpet  or  other  device  em- 
ployed for  conserving  or  reflecting  the  sound  90 

waves. 

I  claim: — 1.  The  combination  with  the  stylus  of  a 
sound  reproducing  machine,  of  a  casing  hav- 

ing an  inlet  and  an  outlet  for  a  fluid  under  95 
pressure,  a  stationary  valve  disk  arranged 
within  the  casing  and  provided  with  radially 

arranged  passages,  a  movable  valve  disk  hav- 
ing radially  disposed  arms  for  closing  said 

passages,  a  stem  carrying  the  movable  disk,  100 
means  for  connecting  the  stem  to  the  stylus, 
and  means  for  resisting  movement  of  the 
stem  by  said  stylus. 

2.  The  combination  with  the  stylus  of  a 
sound  reproducing  machine,  of  a  casing  hav-  105 
ing  an  inlet  and  an  outlet,  of  a  fluid  under 

pressure,  a  ported  stationary  valve  disk  with- 
in the  casing,  a  movable  valve  disk,  a  stem 

carrying  the  same,  a  pair  of  adjustable  bear- 
ings for  said  stem,  an  adjustable  rocker  arm  no 

carried  by  the  stem,  means  for  connecting 
the  rocker  arm  to  the  stylus,  a  spring  arm  ex- 

tending from  the  stem,  and  an  adjustable 
cam  bearing  against  said  spring  arm. 

3.  The  combination  with  the  stylus  of  a  115 
sound  reproducing  machine,  of  a  casing  hav- 

ing an  inlet  and  an  outlet  for  a  fluid  under 
pressure,  a  circumferentially  adjustable  port- 

ed valve  disk  seated  within  the  casing  and 
provided  with  an  internally  threaded  hub,  a  120 
bearing  screw  mounted  in  said  hub,  a  mov- 

able valve  disk,  a  stem  carrying  the  same  and 
having  at  one  end  a  conical  bearing  seated  in 
the  screw,  the  opposite  end  of  said  screw  be- 

ing reduced  in  diameter  to  form  a  shoulder,  a  125 
second   bearing  screw  resting   against   the 
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shoulder,  a  rocker  arm  adjustably  secured  to 
the  reduced  end  of  the  stem,  a  link  connect- 

ing the  rocker  arm  to  the  stylus,  a  spring  arm 
projecting  from  the  stem,  a  cam  arranged  to 
bear  against  said  arm,  an  adjustable  arbor, 
or  shaft  carrying  said  cam,  and  a  set  screw 
for  locking  said  arbor  or  shaft  in  adjusted  po- 
sition. 

In  testimony  that  I  claim  the  foregoing  as 
my  own,  I  have  hereto  affixed  my  signature 
in  the  presence  of  two  witnesses: 

HARLIE  OGDEN  PUTT. 

Witnesses : 
Daniel  H.  James, 
Forest  E.  Walker. 
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So 

To  all  ivhom  it  may  concern: 
Be  it  known  that  I,  Lttcien  I.  Blake,  a 

citizen  of  the  United  States,  residing  at  Law- 
rence, in  the  county  of  Douglas  and  State  of 

Kansas,  have  invented  certain  new  and  use- 
ful Improvements  in  Systems  of  Submarine 

Signaling,  of  which  the  following  is  a  specifi- 
cation, reference  being  had  to  the  drawings 

accompanying  and  forming  a  part  of  the 
same. 

In  the  art  of  sub-marine  signaling,  if  this 
term  be  understood  as  including  all  methods 
of  transmitting  audible  sounds  or  signals 
through  a  body  of  water,  it  has  heretofore 
been  customary,  except  when  the  conduc- 

tivity of  the  water  is  relied  upon  to  transmit 
electric  current  impulses,  as  described  in  my 
U.  S.  Patent  No.  524,239  of  August  7th, 
1894,  to  produce  the  sound  or  signal  to  be 
transmitted  by  molar  as  distinguished  from 
molecular  vibrations,  and  to  utilize  the  sound 
waves  transmitted  through  the  water  to  im- 

part corresponding  molar  vibrations  to  a 
suitable  receiver.  In  fact,  in  the  art  of  sub- 

marine signaling  as  heretofore  practiced  sub- 
stantially similar  devices  and  methods  of 

transmission  are  adopted  as  those  employed 
in  analogous  transmission  through  the  at- 

mosphere, and  approximately  the  same 
principles  are  followed  as  those  which  dis- 

tinguish acoustic  apparatus  designed  to  oper- 
ate in  common  air,  a  highly  compressible 

medium  and  one  without  viscosity.  I  have 
made  the  discovery  however,  that  much 
superior  practical  results  are  obtainable  by 
the  production,  transmission  and  reception 
of  molecular  vibration,  my  investigations 
leading  me  to  believe  that  the  viscosity  of  the 
water,  exerting  an  effect  analogous  to  fric- 

tion, impedes  or  annuls  the  mechanical  vi- 
brations of  large  amplitude  which  correspond 

to  the  lower  segmental  or  molar  tones,  while 
permitting  the  high  or  molecular  tones  to  be 
transmitted  to  great  distances.  Moreover 
water,  unlike  the  atmosphere,  is  practically 
incompressible,  and  I  have  discovered  that 
because  of  this  property  acoustic  apparatus 
designed  to  operate  niolocularly  when  sub- 

merged is  by  far  the  most  efficient  and  effect- 
ive in  cooperation  with  a  medium  naturally 

adapted  to  high  molecular  tones.  The  in- 
compressibility  of  the  water  practically  pre- 

vents or  almost  immediately  dampens  the 

3D 
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75 

molar  vibrations  of  any  submerged  sound- 
producing  apparatus  and  thereby  renders 
their  repeated  or  continued  production  diffi- 

cult and  expensive.  If,  for  instance,  a  sound 
device  be  forced  to  vibrate  under  water  in 
molar  segments,  as  has  heretofore  been  ac- 

complished by  powerfully  striking  a  bell  60 
pneumatically,  the  distance  over  which  the 
fundamental  tones  can  be  practically  trans- 

mitted and  received  is  comparatively  short. 
But  I  have  demonstrated  by  practical  tests 
that  the  molecular  tones  are  transmitted  and 
may  be  utilized  to  affect  a  suitably  respon- 

sive receiver  at  very  much  greater  distances, 
and  are  clearly  audible  for  some  time  after 
the  molar  vibrations  have  ceased.  This 
fundamental  difference  in  the  physical  prop- 

erties of  water  and  air  so  far  as  acoustic  prop- 
erties are  concerned,  has  not,  so  far  as  I  am 

aware,  been  previously  recognized  or  if  so  at 
all,  only  in  a  vague  and  incidental  manner  in 
the  systems  of  submarine  signaling  by  sound. 
Applying  the  principle  underlying  this  dis- 

covery, I  have  succeeded  in  developing  a 
system  for  the  transmission  of  signals  under 
water  which  yields  results  incomparably 
superior  to  those  heretofore  obtained  by  the  80 
use  of  instruments  designed  for  the  produc- 

tion and  reception  of  molar  vibrations,  such 
system  involving  as  its  fundamental  char- 

acteristics the  employment  of  a  transmitter 
adapted  to  set  up  within  itself  or  to  deliver  85 
into  the  water  molecular  vibrations,  as  dis- 

tinguished from  molar  vibrations  or  disturb- 
ances, and  a  receiver  sensitive  to  such  molec- 

ular movements  and  capable  of  converting 
them  into  audible  sounds.  90 

In  carrying  out  my  discovery  I  have  found 
it  possible  to  use  instruments  or  devices  of 
widely  different  construction,  and  have 
found  in  practicing  the  method  of  imparting 
to  the  water  molecular  disturbances  at  one  or  95 
more  points  and  subjecting  to  their  influence 
a  receiver  sensitive  to  such  effects,  that  the 
ultimate  results  are  entirely  independent  of 
the  specific  nature  of  the  instrumentalities 
employed.  I  shall  describe  therefore,  only  100 
such  means  as  I  have  employed  for  demon- 

strating the  principle  of  the  invention  and 
which  I  have  thus  far  found  to  be  the  best  for 

practical  purposes,  but  it  will  be  obvious 
from  the  above  considerations  that  my  in- 

vention is  not  limited  to  such  devices,  nor  to 

i°5 
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the  specific  manner  of  their  use  hereinafter 
set  forth. 

In  the  accompanying  drawing  Figure  1  is 
a  perspective  view  of  a  sound  producer  or 

5  transmitter  designed  for  use  in  carrying  oul 
my  invention.  Fig.  2  is  a  similar  view  of  a 
different  form  of  device  for  the  same  purpose. 
Fig.  3  is  a  form  of  receiver  adapted  for  use  in 
the  system. 

io  Kef  erring  to  Fig-,  l ;  the  transmitter  in  this 
instance  consists  of  an  iron  casting  the  Weight 
of  which  may  be  say,  seventy  pounds.  The 
casting  is  formed  with  a  bod}r  C  and  a  smaller 
overlapping  portion  B  extending  from  the 

1 5  main  body  at  its  end  but  separated  elsewhere 
by  a  slot  of  approximately  one  half  inch 
wide. 

The  free  end  of  the  extension  B  is  beveled, 
with  faces  at  an  angle  of  about  sixt}^  degrees, 

20  and  at  a  distance  from  this  end  of  about  one 
inch  is  arranged  a  water  pipe  with  a  slot 
through  which  a  thin  jet  of  water  under  pres- 

sure may  be  directed  against  the  beveled 
edge.     If  such  a  jet  be  forced  against  the  end 

25  of  part  B,  under  a  pressure  say  of  eighty  lbs., 
the  whole  device  may  be  set  in  molecular  vi- 

bration and  when  submerged  in  the  water 
may  be  emplo)red  as  a  transmitter  of  my  sys- tem. 

30  The  form  of  transmitter  illustrated  in  Fig. 
2  will  serve  to  show  how  widely  the  construc- 

tion of  this  device  may  be  varied  without  de- 
parture from  the  invention.  Tins  transmit- 

ter consists  essentially  of  a  pipe  of  lead  or 
35  other  material  about  two  inches  in  diameter 

through  which  a  stream  of  water  is  forced 
through  a  flexible  pipe  P  while  submerged  in 
the  water.  The  end  of  the  pipe  near  the  in- 

let is  formed  with  an  opening  like  that  in  an 
40  ordinary  tin  whistle,  and  above  this  the  pipe 

is  partially  closed  except  for  a  narrow  slit  S, 
through  which  the  water  is  forced.  When 
water  is  forced  through  the  pipe  R  it  splits  in 
a  thin  stream  on  the  beveled  edge  of  the 

45  opening,  and  the  water  friction  of  this  thin 
stream  against  the  edge,  and  against  the  vis- 

cous water,  sets  the  water  inclosed  within  the 
short  pipe  into  molecular  vibrations  winch 
will  be  communicated  as  sound  waves  to  the 

5  s  water  outside.  With  an  instrument  of  this 
kind  a  clear  musical  tone  may  be  produced 
which  does  not  depend  for  pitch  upon  the 
length  of  the  pipe  as  in  air  instruments,  where 
the  air  column  vibrates  segmentally. 

55  The  receiver  shown  in  Fig.  3  is  composed, 
essentially,  of  three  carbon  plates  F,  G,  H, 
each  about  three  inches  long,  two  inches 
wide,  and  three  sixteenths  of  an  inch  thick. 
Plates  F  and  G  are  clamped  or  secured  firmly 

60  to  an  oak  base  K,  an  inch  or  more  in  thick- 
ness, while  plate  H  rests  lightly  upon  and 

bridges  the  other  two.  When  the  instru- 
ment is  used  in  a  horizontal  position  no 

means  for  holding  the  plate  H  in  place  is  re- 
65  quired,  but  as  in  practice  the  base  K  is  in- 

tended to  be  cemented  or  otherwise  united  to 

a  ship's  skin  on  the  inside  below  the  water- 
line,  a  cover  of  wood  lined  with  felt  ma}'  be 
used  to  maintain  the  plate  H  in  light  contact 
with  plates  F,  G.  70 

The  carbon  plates  are  in  circuit  with  a  bat- 
tery L,  and  the  primary  of  an  induction  coil 

in  the  secondary  circuit  of  which  is  an  ordi- 
nary telephone  receiver  M,  which  may  be  in 

the  pilot  house  or  other  convenient  point  on  75 the  ship. 

If  a  transmitter  such  as  shown  in  Figs.  1 
and  2,  be  immersed  in  the  water  and  set  in 
molecular  vibration,  its  vibrations  will  be 
transmitted  for  great  distances  through  the  80 
water  and  may  be  caused  to  operate  a  re- 

ceiver such  as  that  described,  so  that  the  lat- 
ter will  emit  a  distinctly  audible  sound.  The 

receiver  as  stated,  may  be  attached  to  the 
skin  of  a  ship,  inside  below  the  waterline,  and  85 
I  have  found  that  it  will  be  operated  under 
such  circumstances  regardless  of  the  charac- 

ter of  the  material  in  or  the  thickness  of  the 
sides  of  the  ship.  I  am  not  able  to  state  to 
what  distances  signals  may  be  thus  trans-  90 
mitted,  but  in  practice  I  have  had  no  diffi- 

culty in  operating  over  a  distance  of  four 
miles  with  apparatus  such  as  above  de- scribed. 

I  may  observe  that  in  some  of  the  trans-  95 
mitters  which  I  have  constructed  I  have  not 

had  in  view  the  complete  suppression  of  mo- 
lar or  segmental  vibrations,  as  the  presence 

of  these  is  or  may  not  be  detrimental  to  re- 
sults which  I  seek  to  accomplish.  Such  vi-  1 00 

brations,  however,  are  of  little  or  no  utility  as 
compared  with  the  molecular  vibrations  as  it 
may  be  readily  demonstrated  that  they  cany 
for  only  a  fractional  part  of  the  time  or  of  the 
distance  over  which  the  latter  are  effective  to  T 
produce  the  most  pronounced  effects. 

It  will  be  seen  that  sliips  equipped  with  a 
transmitter  and  receiver  of  this  kind  may  be 
able  to  communicate  with  one  another,  or 
with  shore,  over  very  considerable  distances,  1 10 
and  that  the  invention  meets  the  require- 

ments of  a  wireless  telegraph  system  but  at 
greatly  reduced  cost,  and  with  much  greater 
simplicity  and  economy  of  operation. 

What  I  claim  is :  1 1  < 
1.  The  system  of  submarine  signaling 

herein  described,  comprising  in  combination 
a  submerged  transmitter  adapted  for  produc- 

ing and  imparting  vibrations  essentially 
molecular  in  character,  and  a  submerged  re-  i2< 
ceiver  sensitive  to  such  vibrations,  as  set 
forth. 

2.  The  system  of  submarine  signaling  here- 
in described,  comprising  in  combination  a 

submerged  body  and  means  for  setting  up  125 
therein  vibrations  essentially  molecular  in 
character,  and  a  submerged  receiver  sensitive 
to  molecular  vibrations,  as  set  forth. 

3.  The  system  of  submarine  signaling  here- 
in described,  comprising  in  combination  a  13c 
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submerged  metallic  body,  means  for  setting 
the  same  in  vibration  essentially  molecular  in 
character,  and  a  submerged  receiver  sensi- 

tive to  molecular  vibrations,  as  set  forth. 
4.  A  transmitter  for  submarine  signaling 

systems  consisting  of  a  metallic  body  in  com- 
bination  with  means  for  setting  the  same  in 

vibration  essentially  molecular  in  character as  herein  set  forth. 

LUCIEN  I.  BLAKE. 
Witnesses : 

Geo.  H.  Hughes, 
Philip  M.  Frantz. 
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all  whom,  it  may  concern,: 
Be  it  known  that  I,  Lucien  I.  Blake,  a 

citizen  of  the  United  States,  residing  at  Bos- 
ton, in  the  county  of  Suffolk  and  State  of 

S  Massachusetts,  have  invented  or  discovered 
certain  new  and  useful  Improvements  in 
Submarine  Signaling,  of  which  the  following 
is  a  specification,  reference  being  had  to  the 
drawings  accompanying  and  forming  part  of 

io  the  same. 

As  an  understanding  of  the  nature  of  the 
invention  upon  which  my  present  applica- 

tion is  based,  involves  a  knowledge  of  the 
phenomenon    of    resonance,    the    following 

15  statement  of  well  recognized  principles  is 
apposite.  The  fundamental  principle  of 
acoustic  resonance  is  reflection.  In  any 
portion  of  a  gaseous  medium  which  is  iso- 

lated,— by   which   term   as   used   herein   is 
20  meant  wholly  or  partially  confined  by  bound- 

ary walls  of  any  suitable  material  differing 
in  its  physical  properties  from  the  inclosed 
medium, — a  reflection  occurs  at  the  surface 
of  the  boundary  walls,  of  any  acoustic  dis- 

25  turbanee  present  in  that  medium.  This 
reflected  disturbance  will  travel  back  ■  and 
forth  between  the  walls  or  boundaries  to  pro- 

duce a  tone  of  definite  pitch,  dependent  upon 
the  volume  and  shape  of  the  medium  inclosed. 

30  The  chamber  or  cavity  formed  by  the  bound- 
ary walls  is  called  a  resonance  cavity.  The 

method  of  exciting  a  given  medium  to  re- 
sonance is  immaterial.  It  may  be  effected 

by  sound  vibrations  brought  into  it  from  an 
35  outside  and  remote  source,  or  by  vibrations 

originating  within  the  cavity  itself.  It  is 
not  necessary  in  any  of  the  applications  of 

the  principle  hereinafter  described,  or  in  gen- 
eral, that  the  cavity  be  entirely  surrounded 

40  by  reflecting  walls,  for  an  opening  may  be 
left  in  the  latter  through  or  at  which  vibra- 

tions may  be  imparted  to  the  medium  within 
the  cavity,  and  another  through  which  the 
regular  periodic  vibrations  of  the  medium 

45  affected  may  be  communicated  to  any  other 
medium  without  the  boundaries  of  the  cavity. 
The  function  of  the  resonance  cavity  thus 

becomes  a  reinforcer  of  sound,  whether  re- 
ceived or  produced. 

50  In  all  aerial  sound  producers  resonance 
chambers  are  the  essential  elements  for  giv- 

ing intensit}T  of  sound.  Their  action  is  ex- 
emplified in  the  case  of  organ  pipes  and  whis- 

55 
60 

ties.  In  these  the  column  of  air  inclosed 
witfiin  the  walls  of  the  resonance  chamber  is 

set  into  regular  periodic  or  harmonic  vibra- 
tion at  the  embouchure  by  either  the  so-called 

flute  mouth-piece  or  a  reed.  When  the 
length  of  the  air  column  is  great  in  compari- 

son with  its  other  dimensions,  as  in  the  case 
of  a  pipe,  the  pitch  is  controlled  by  the 
period  of  travel  of  the  disturbance  from  end 
to  end  of  the  pipe,  and  this  is  called  the  free 
period  of  the  pipe.  In  the  flute  mouth- 

piece form  a  thin  jet  of  air  or  steam  impinges  65 
upon  the  sharp  edge  of  an  opening  into  the 
chamber  and  the  rhythmic  effect  of  friction 
produces  a  vibrating  reed  of  air  or  steam 
which  is  continually  controlled  in  its  rate  of 
vibration  by  the  regular  periodic  vibrations  70 
of  the  column  of  air  in  the  pipe. 

In  the  case  of  the  reed  mouth-piece  the 
reed  is  set  in  vibration  by  the  air  or  steam 
impinging  upon  its  unconfined  edge,  and  the 
air  or  steam  column  sustains  and  reinforces 

these  vibrations,  controlling  their  rate  and 
consequently  the  pitch  of  the  tone  if  the  reed 
be  not  too  stiff.  In  either  case  the  free  vi- 

bration of  the  column  within  the  pipe  or 
chamber  is  the  essential  source  of  sound. 

In  connection  with  the  consideration  of 

the  action  or  effect  of  these  resonance  cavi- 

ties, it  is  important  to  bear  in  mind  the  dis- 
tinction between  the  free  vibration  of  the  in- 

closed medium  and  the  forced  vibrations  85 
which  occur  in  consonant  materials  excited 

by  any  source  of  sound.  In  the  phenome- 
non of  resonance,  one  definite  pitch  is  conspic- 

uous or  natural  for  each  given  set  of  condi- 
tions, while  in  the  case  of  consonance,  sounds  90 

of  any  pitch  are  reinforced.  In  the  former 
the.  size  and  shape  of  the  mass  of  confined 
medium  control  in  determining  the  pitch,  the 

character  of  the  containing  walls,  within  cer- 
tain limits  hereinafter  more  fully  explained,  95 

being  immaterial  provided  the}"  are  capable 
of  reflecting  the  disturbances;  while  in  the 

latter,  the  physical  character  of  the  conso- 
nant body  is  the  controlling  consideration, 

size  and  shape  t eing  immaterial . .  100 
I  have  discovered  and  practically  demon- 

strated that  under  proper  conditions aliquid 

medium  may  be  readily  brought  into  sonor- 
ous resonance  with  a  tone  of  given  pitch,  and 

that  an  isolated  portion  of  liquid  medium  105 

possesses,  according  to  its  dimensions,  a  cer- 

75 

80 
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tain  musical  pitch  of  its  own.  If,  under  such 
conditions,  harmonic  vibrations  be  set  up 
within  a  body  of  liquid  the  latter  may  he 
caused  to  strongly  reinforce  these  vibrations 

5  and  consequently  intensify  the  sound  pro- 
duced by  them.  Such  a  liquid  mass  will  also 

reinforce  sounds  delivered  into  it  from  a  dis- 
tance, where!  y  weak  tones  will  be  rendered 

more  a.  edible,  so  that  it  may,  therefore,  be 
10  utilized,  like  an  aerial  resonator,  loth  for  the 

production  and  reception  of  sounds.  Avail- 
ing myself  of  this  discovery,  I  have  employed 

liquid  resonators  in  systems  of  submarine 
signaling  with  results  of  a  highly  useful  and 

15  novel  character. 
The  desirability  of  seciring  the  advantages 

of  resonance  for  intensifying  son nd,  either 
produced  for  transmission  or  received  from  a 
distant  source,  in  the  art  of  submarine  sig- 

20  naling,  has  been  recognized  by  those  skilled 
in  the  art.  As  an  abstract  proposition  it  is, 
in  fact,  self  suggestive  from  analogous  re- 

sults in  the  application  of  the  same  hroad 
principle  in  the  case  of  wind  instruments, 

2  5  whistles,  and  in  general  those  devices  in  which 
a  sound  of  given  pitch  is  reinforced  by  a  reso- 

nating body  of  air  or  gas.  No  useful  or  prac- 
tical application  of  the  principle  to  subma- 

rine signaling,  however,  has  ever  been  made, 
30  so  far  as  I  am  aware,  and  for  the  reason, 

which  my  discovery  has  now  rendered  ap- 
parent, that  conditions  essential  to  the  at- 

tainment of  the  resonance  of  isolated  bodies 

of  liquid,  have  not  been  recognized  or  se- 
35  cured  in  any  apparatus  that  has  been  de- 

signed or  proposed  for  use  either  as  produ- 
cers or  receivers  of  sound  under  water. 

In  all  wind  instruments  and  other  devices 
in  which  the  resonance  of  a  confined  or  iso- 

40  lated  body  of  air  is  utilized,  the  resonating 
medium  is  of  such  a  highly  compressible  na- 

ture in  comparison  with  the  materials  ordi- 
narily constituting  its  boundaries,  that  the 

latter  may  be  of  almost  any  rigid  material, 
45  such  as  wood,  paper  or  very  thin  metal.  If, 

however,  the  medium  which  it  is  desired  to 

set  into  resonance  be  a  liquid,  which  is  prac- 
tically incompressible  as  compared  with  any 

gas,  the  rhythmic  changes  of  pressure  within 
5c  it  which  correspond  to  sound,  exert  exceed- 

ingly powerful  total  pressers  over  the  bound- 
ary walls  of  the  chamber  or  cavity  contain- 
ing the  liquid,  according  to  the  laws  of  hy- 

drostatics.    Such  pressures,  as  is  well  known, 
55  may  bend  and  even  burst  walls  of  ordinary 

strength.  Therefore,  if  liquid  resonators 
be  constructed  without  due  regard  to  the 
effect  upon  the  retaining  walls  of  these  varia- 

tions of  hydrostatic  pressure,  they  present 
60  conditions  which  actually  remove  the  ele- 

ments upon  which  reflection  depends,  but 
the  effect  of  which  is  negligible  when  the 
medium  is  an  easily  compressible  gas,  such 
as  air.     It  is  for  this  reason  that  a  water 

65  column  in  an  ordinary  organ  pipe  does  not 

produce  resonance.  This  may  be  conclu- 
sively demonstrated  by  tlie  following  ex- 

periments: If  a  pipe  4  inches  in  cross  sec- 
tional area  and  several  feet  long  be  made  oi 

hard  metal,  say  1/8  of  an  inch  thick,  which  70 
would  produce  very  much  greater  rigidity 
than  would  be  required  in  any  ordinary  tone- 

producing 'instrument,  and  provided  with  an embouchure  similar  to  that  of  an  organ  pipe, 
it  may,  if  submerged  in  water,  be  operated  75 
to  produce  a  tone  b}'  a  jet  of  water  in  the 
same  manner  as  an  organ  pipe  is  operated 
by  air.  It  will  be  found,  however,  that  the 
tone  produced  has  a  pitch  wholly  independ- 

ent of  the  length  of  the  pipe,  thus  showing  So 
that  the  water  column  is  not  set  in  reso- 

nance. The  reason  for  this,  as  I  have  found, 
is  that  the  rigidity  of  the  walls  is  not  suffi- 

cient to  withstand  the  variations  in  hydro- 
static pressure  and  thereby  reflect  the  regu-  85 

lar  periodic  or  harmonic  vibrations  imparted 
to  the  mass  of  liquid  within  the  pipe.  If  the 
walls  of  the  pipe  yield,  then  any  change  in 
the  pressure  originating  at  the  embouchure 
of  the  inclosed  liquid  will  be  instantly  re-  90 
lieved  at  that  point,  and  therefore  no  change 
in  pressure  will  be  propagated  through  the 
pipe  to  undergo  reflection,  and  thereby  to 
produce  resonance.  In  short,  the  liquid  col- 

umn remains  quiescent  at  its  normal  pres-  95 
sure,  and  takes  no  part  whatever  in  the  pro- 

duction or  reinforcement  of  sound.  If  the 
same  pipe,  however,  be  made  of  very  hard 
and  tough  steel,  with  walls  even  more  un- 

yielding than  the  practically  incompressible  1 00 
water  surrounding  them,  it  will  be  found  to 
produce,  when  operated  by  a  water  jet  in 
the  same  way,  a  tone  of  definite  pitch  that 
varies  with  the  length  of  the  pipe,  thus 
proving  that  the  liquid  mass  within  the  105 
same  is  brought  into  resonance.  To  convey 
an  idea  of  what  is  required  in  securing  the 
proper  character  of  inclosing  walls  for  a 
liquid  resonator,  it  may  be  stated  that  air 
is  over  twenty  thousand  times  more  com-  no 
pressible  than  water;  and  water  over  sixty 
times  more  compressible  than  hard  steel,  so 
that  to  secure  the  requisite  rigidity  of  the 
walls  in  the  case  of  a  liquid  resonator  I  have 
found  it  necessary  to  build  them  up  by  115 
shrinking  very  tough  steel  tubes  upon  one 
another. 

Applying  the  principle  of  the  discovery 
that  the  boundary  walls  of  the  chamber  or 
cavity  for  a  liquid  resonator  must  be  of  this  120 
special  character  in  order  to  withstand  the 
variations  of  hydrostatic  pressure,  and 

thereby  produce  the  reflection  character- 
istic of  resonance,  I  have  produced  appa- 
ratus for  use  in  systems  of  submarine  sig-  125 

naling  capable  of  intensifying  sounds,  both 
sent  and  received,  and  which  possesses  all 
the  advantages  in  submarine  work  which 
distinguish  similar  devices  for  aerial  sound- 
producing  and  signaling  purposes,  and  which  130 
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have  alwaj^s  been  recognized  and  adopted 
as  the  most  effective  for  fog  signals,  alarms 
and  similar  purposes. 

In  this  specification,  while  I  have  illus- 
5  trated  the  application  of  the  principle  of 
resonance  to  sound  receivers  as  well  as  to 
sound  producers  for  submarine  systems,  the 
description  and  specific  claims  relate  mainly 
to  the  latter,  as  my  improvements  in  sound 

io  receivers  constructed  in  accordance  with  this 
principle,  are  illustrated  and  claimed  more  in 
detail  in  other  applications. 

Referring  now  to  the  accompanying  draw- 
ings: Figure  1   is  a  view  in  elevation  of  a 

15  sound  producer  embodying  my  invention, 
showing  the  means  for  operating  the  same. 
Fig.  2  is  a  longitudinal  cross  section  of  the  op- 

erative parts  of  the  sound  producer.  Fig.  3 
is  a  sectional  view  of  a  sound  receiver. 

20  Referring  to  Figs.  1  and  2,  A  is  a  cylinder 
of  steel.  It  is  shown  as  closed  at  one  end 
with  the  other  open  and  beveled  on  an  angle 
of  about  60  degrees  to  sharp  edges.  It  is  not 
necessary  that  the  cylinder  be  closed,  but,  as 

2  5  will  be  understood,  to  secure  the  same  free  pe- 
riod of  vibration  of  a  column  of  liquid  within 

it,  an  open  cylinder  must  be  of  double  the 
length.  In  practice  I  have  found  that  for 
good  results  a  cylinder  designed  for  a  given 

30  pitch  and  having  a  bore  of  3  inches  in  diam- 
eter and  11  inches  long  should  have  walls 

1 — 1/2  inches  in  thickness  of  very  hard  and 
tough  steel  built  up  by  shrinking  several  tubes , 
one  over  the  other.     B,  B,  are  side  bars  con- 

35  necting  the  heads  C,  D,  of  a  rigid  frame.  In 
the  head  C  is  secured ,  or  integral  with  it  is  cast, 
a  chamber  E,  provided  with  an  inlet  through 
which  water  is  introduced  by  a  pipe  G  from 
airy  suitable  source  capable  of  delivering  it 

40  at  a  high  pressure.  Within  the  chamber  E 
is  a  spider  II  carrying  a  plate  K  of  slightly 
smaller  diameter  than  an  opening  in  the  end 
of  the  chamber,  and  which  therefore  leaves  an 
annular  orifice  L  preferably  of  about  1/32  of 

45  an  inch  in  width.  In  the  head  D  is  a  circular 
opening  with  threaded  walls  with  which  cor- 

responding threads  on  the  exterior  of  the  cyl- 
inder A  engage.  By  this  means  the  cylinder 

is  rigidly  supported  with  its  beveled  edge  in 

50  proper  position  relative  to  the  annular'orifice L  and  with  the  capability  of  adjustment  with 
respect  thereto.  The  cylinder  A  is  adjusted 
to  bring  its  edge  in  close  proximity  to  the  an- 

nular orifice  L,  and  is  submerged  at  any  de- 
55  sired  point  where  the  sounds  or  signals  are  to 

be  produced.  Water  under  pressure,  prefer- 
ably from  125  to  200  pounds,  is  then  supplied 

to  the  chamber  E,  and  issuing  therefrom  in 
the  form  of  an  annular  jet  impinges  upon  the 

60  edges  and  beveled  end  of  the  cylinder  A,  with 
the  result  that  harmonic  or  regular  periodic 
vibrations  are  set  up  in  the  column  of  wa- 

ter within  the  cylinder.  These  vibrations, 
owing  to   the  unyielding  character   of  the 

6;  boundaries  of  the  chamber  or  cavitv  in  which 

75 

80 
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the  column  of  water  is  contained  are  reflected 
back  and  forth  from  the  walls  and  the  column 
is  therefore  set  in  sonorous  resonance.  Such 
an  apparatus  will  produce  a  tone  of  definite 
pitch  dependent  upon  the  dimensions  of  the  70 
chamber  or  cavity  within  the  cylinder  A.  I 
have  found  that  sounds  thus  produced  will  be 
carried  to  great  distances  through  water  and 
may  be  detected  and  rendered  audible  by 
suitable  sound  receiving  instruments  the 
more  readily  because  of  their  distinctive  mu- 

sical character.  By  interrupting  or  varying 
the  pressure  of  the  water  supplied  to  the 
chamber  E,  or  by  deflecting  the  jet  issuing 
from  the  orifice  in  said  chamber,  distinctive 
signals,  according  to  any  prearranged  code, 
may  be  sent  by  this  device. 

In  Fig.  3  I  have  shown  the  application  of 
my  discovery  to  a  device  for  receiving  sound. 
S  represents  a  portion  of  the  skin  of  a  steel 
vessel,  which  is  selected  for  purposes  of  illus- 

tration. To  the  inner  surface  of  the  skin  is 
secured,  as  by  means  of  bolts  P  passing 
through  flanges  at  its  end,  a  steel  cylinder  M 
of  the  same  character  as  that  described  in  90 
connection  with  Figs.  1  and  2.  The  oppo- 

site or  inner  end  of  the  cylinder  M  is  closed 
by  a  head  N  of  corresponding  thickness,  the 
edges  of  which  are  threaded  to  engage  with 
threads  in  the  inner  surface  of  the  cylinder.  95 
A  small  orifice  V  is  formed  in  the  head  N  and 

an  ordinary  microphonic  transmitter  T  is  se- 
cured over  the  same  so  as  to  be  operated  b}'" 

the  resonance  of  the  column  of  water  con- 
tained in  the  cylinder  M.  .  Wires  0,  O  con-  100 

nect  the  microphone  with  an  ordinary  tele- 
phone receiver.  A  small  opening  R  may  be 

drilled  through  the  ship's  skin  in  order'  to permit  access  of  the  water  into  the  cylinder 
M,  but  this  is  not  necessary  for  reasons  pre-  105 
viously  described,  as  sounds  coming  through 
the  water  would  be  transmitted  through  the 
wall  of  the  ship  to  the  water  column  in  the 
cylinder  M,  even  were  no  passage  of  commu- 

nication present.  The  head  N,  by  means  of  no 
its  threaded  connection  with  the  cylinder  M, 
may  be  adjusted  to  vary  the  dimensions  of 
the  chamber  within  the  cylinder,  and  thus 
control  the  pitch  of  the  resonant  cavity  in  or- 

der to  tune  it  to  any  desired  source  of  sound.  115 
In  this  device  the  column  of  water  within  the 
cylinder  M  will  be  set  in  resonant  vibration 
by  a  given  sound  transmitted  to  it  through 
the  water  and  entering  either  through  the 

ship's  wall  or  the  opening  R.  The  sound  thus  120 
intensified  operates  the  microphone,  which 
produces  in  the  telephone  receiver  an  audible 
sound. 

While  I  have  described  the  invention  by 
reference  to  specific  forms  of  apparatus,  it  125 
is  evident  that  their  construction  may  be 

greatly  varied.  In  general,  the  sound  pro- 
ducer may  be  submerged  at  any  selected  sta- 

tion or  placed  in  a  tank  attached  to  the  walls 
of  a  vessel.     The  receiver  may  be  similarly  130 
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located  so  that  by  means  of  the  apparatus 
signals  may  be  transmitted  from  the  shore  to 
a  vessel,  or  conversely,  or  between  vessels 
within  the  limits  of  practical  transmission. 

5       What  I  now  claim  as  my  invention  is: — 
1.  The  improvement  in  the  art  of  subma- 

rine signaling  by  sound,  which  consists  in  in- 
tensifying the  sounds  produced  or  received 

by  the  resonance  of  an  isolated  mass  of  liq- 
io  uid,  as  set  forth. 

2.  The  improvement  in  the  art  of  subma- 
rine signaling  by  sound,  which  consists  in 

producing  regular  periodic  or  harmonic  vi- 
brations in  an  isolated  body  of  liquid,  and 

1 5  producing  by  the  resonance  of  such  body  in- 
tensified sounds,  as  set  forth. 

3.  A  liquid  resonator  consisting  of  a  recep- 
tacle with  walls  capable  of  withstanding  the 

variations   of  hydrostatic   pressure   accoin- 
20  panying  regular  periodic  or  harmonic  vibra- 

tions set  up  in  a  body  of  liquid  contained 
within  the  same,  and  reflecting  the  said  vi- 

brations to  produce  resonance,  as  set  forth. 
4.  A  liquid  resonator  comprising  in  com- 

25  bination  a  receptacle  with  walls  capable  of 
withstanding  the  variations  of  hydrostatic 
Eressure  accompanying  regular  periodic  or 
armonic  vibrations  set  up  in  a  body  of  liq- 

uid contained  within  the  same,  and  reflecting 
30  the  said  vibrations  to  produce  resonance,  and 

means  for  setting  up  such  vibrations  in  the 
liquid,  as  set  forth. 

5.  A  sound-producer  for  submarine  sig- 
naling, comprising  a  receptacle  with  walls 

35  capable  of  withstanding  the  variations  of 
hydrostatic  pressure  accompanying  regular 
periodic  vibrations  in  a  body  of  liquid  con- 

tained therein,  and  reflecting  the  same  to 
produce  resonance,  and  means  for  imparting 

40  such  vibrations  to  the  liquid,  as  set  forth. 

6.  A  submarine  sound  producer,  compris- 
ing in  combination,  a  receptacle  forming  a 

resonating  cavity  for  liquids,  and  a  source  of 
liquid  under  pressure  for  setting  up  harmonic 
vibrations  in  the  column  of  liquid  within  the  45 
said  cavity,  as  set  forth. 

7.  A  submarine  sound  producer,  compris- 
ing, in  combination,  a  receptacle  forming  a 

resonating  cavity  for  liquids,  a  source  of  liq- 
uid under  pressure  and  a  nozzle  adapted  to  50 

direct  a  jet  of  liquid  so  as  to  impinge  upon 
the  edges  of  such  cavity,  as  set  forth. 

8.  A  submarine  sound  producer,  compris- 
ing, in  combination,  a  receptacle  having  an 

orifice  with  sharp  edges  and  constituting  a  55 
resonating  cavity,  and  means  for  causing  a 
jet  of  liquid  to  impinge  upon  the  edges  for 
producing  a  rhythmic  vibration  of  the  liquid 
contained  in  the  receptacle,  as  set  forth. 

9.  In  a  sound  producer  for  submarine  sig-  6c 
naling,  the  combination  with  a  source  of 
rhythmic  vibrations,  of  a  resonating  cavity 
composed  of  a  hollow  cylinder  with  walls 
capable  of  withstanding  the  variations  in 
hydrostatic  pressure  accompanying  the  vi-  65 
brations  imparted  to  the  liquid  contained 
therein,  and  reflecting  the  same  to  produce 
resonance,  as  set  forth. 

10.  In  a  sound  producer  for  submarine  sig- 
naling, a  liquid  resonator  composed  of  a  cyl-  70 

inder  of  hardened  steel  walls  of  a  thickness 

capable  of  withstanding  the  variations  in 
hydrostatic  pressure  accompanying  the  har- 

monic vibrations  of  a  column  of  water  con- 
tained within  the  cylinder,  as  set  forth. 

LUCIEN  I.  BLAKE. 

Witnesses : 
Fulton  Blake, 
J.  Converse  Gray. 
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To  all  ivhoni  it  may  concern: 
Be  it  known  that  I,  Luciex  I.  Blake,  a 

citizen  of  the  United  States,  residing  at  Bos- 
ton, in  the  county  of  Suffolk  and  State  of 

5  Massachusetts,  have  invented  certain  new 

and  useful  Improvements  in  the  Art  of  Sub- 
marine Signaling,  of  which  the  following  is 

a  specification,  reference  being  had  to  the 
drawings  accompanying  and  forming  apart 

io  of  the  same. 

In  the  art  of  submarine  signaling,  as  here- 
tofore practiced,  by  the  propagation  in  the 

water  of  sound  vibrations  and  their  recep- 
tion by  submerged  instruments  sensitive  to 

15  such  vibrations,  it  has  been  customary  to 
inclose  the  sensitive  devices  in  suitable  cas- 

ings under  water,  either  over  the  side  of  a 
vessel  or  in  a  tank  or  suitable  receptacle  in 
the  hold,  and  composed  hi  part  of  the  walls 

20  of  the  vessel,  or  to  attach  them  directly  to 
the  inner  face  of  the  skin  or  wall  of  the  vessel 
below  the  water  line. 

As  the  first  named  plan  requires  that  the 
casing  containing  the  device  sensitive  to  the 

25  sound  vibrations  be  attached  to  the  outside 
hull  of  the  vessel  or  float  after  it,  it  is  seldom 
resorted  to  on  account  of  the  very  obvious 
objections  to  either  expedient.  On  the 
other  hand,  if  the  sensitive  device  be  applied 

3c  directly  to  the  inner  wall  or  skin  of  the  vessel, 
it  has  been  found  to  be  affected  to  an  objec- 

tionable degree  bv  the  ship's  noises,  so  that 
the.  procedure  which  has  heretofore  been 
found  most  practicable  is  to  attach  a  tank  or 

35  water-tight  receptacle  directly  against  the 
inner  wall  of  the  ship,  to  fill  it  with  water  and 
immerse  the  sensitive  instrument  therein. 
In  order  to  secure  the  best  results,  however, 
it  has  been  found  desirable  to  use  tanks  cover- 

40  ing  a  comparatively  large  area  of  the  inner 
wall  of  the  vessel,  and  this  has  frequently 
necessitated  the  cutting  away  of  portions  of 

the  ship's  frame  in  order  to  expose  sufficient 
surface  of  the  wall.     This  is  an  expensive 

45  and  otherwise  objectionable  plan,  and  it  was 
through  attempts  to  obviate  it  that  I  was  led 
to  making  the  discovery  upon  which  my 
present  application  is  based. 

Certain   substances,   chiefly  of  a  fibrous 
50  nature,  such  as  woods,  possess  the  property  of 

consonance.  Sonorous  vibrations  imparted 
to  any  limited  portion  of  these  substances 
cause  their  whole  mass  to  be  excited  into 

molecular  vibrations  of  similar  pitch.  The 
consonant  material  becomes  thus  a  second-  55 
ary  source  of  sound.  It  has  110  natural 

pitch  of  its  own,  as  does  a  resonant  cavity,  as 
it  is  excited  by  a  primary  source  of  any  pitch 
or  quality,  and  its  consonance  does  not  de- 

pend upon  its  shape  or  size,  but  upon  the  60 
physical  properties  of  the  material  of  which 
it  is  composed. 

Consonant  materials  are  characterized  by 
a  cellular  or  fibrous  structure  and  high 
molecular  elasticity.  Steel  and  glass,  for  65 
example,  though  highly  elastic,  aie  gianular 
or  crystalline,  not  cellular  hi  molecular  struc- 

ture, and  are  not  appreciably  consonant. 
White  pine  wood,  on  the  other  hand,  is  highly 
consonant.  7c 

Resonance  as  distinguished  from  con- 
sonance depends  upon  the  shape  and  size  of 

cavities,  and  upon  the  "free"  vibrations  of 
the  medium  within  the  cavities,  and  not 
upon  the  composition  of  the  material  which  75 
bounds  them.  It  is  important  to  bear  this 
distinction  clearly  in  mind  in  order  to  arrive 

at  a  full  understanding  of  my  present  inven- 
tion. 

This  invention  is  based  upon  the  use  and  80 
application  in  a  novel  manner  of  consonant 
material  as  a  sound  intensifier  in  submarine 

signaling.  I  have  discovered  that  consonant 
material,  because  its  action  is  essential^ 
molecular,  is  eminently  fitted  to  receive  85 
sound  from,  and  to  deliver  it  into,  water,  in 
which  medium  the  sound  vibrations  most 

useful  for  signaling  are  essentially  molecular, 

and  that  for  either  purpose  it  acts  as  a  power- 
ful reinforcer  of  sound.  90 

In  carrying  out  this  invention  I  interpose 
between  the  water  through  which  the  sound 
vibrations  are  transmitted,  and  the  source 
or  receiver  of  sound,  a  body  of  consonant 
material  directly  associated  in  acoustic  rela-  95 
tion  therewith.  This  may  evidently  be  ac- 

complished in  a  great  many  ways,  but  I 
shall  illustrate  herein  only  those  which  I 

have  thus  far,  in  nry  experimental  investiga- 
tions and  practical  tests,  found  to  be  the  100 

most  effective,  and  which  may  be  generally 
described  as  follows: 

For  sending  purposes  a  mass  of  consonant 
material  is  immersed  in  the  water  at  any 

given  station,  whether  on  shore  or  in  the   .'05 
vicinitv  of  a  vessel,  in  which  latter  case  it 
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11 1:1  \  We  immersed  in  the  peak  or  other  tank 
within  the  vessel,  the  walls  of  which  tank 

are  composed  in  part  of  the  sides  of  the  ves- 
sel itself.  In  either  ease  the  body  of  Con- 

sonant materia]  may  he  excited  to  powerful 
consonance  by  any  suitable  primary  sound 
producer,  such  as  the  stem  of  a  power-oper- 

ated reed  or  rod  longitudinally  excited  by 
an  electric  current.  In  this  case  the  con- 

sonant substance  becomes  a  secondary  source 
of  molecular  vibrations  which  are  delivered 
into  the  water. 

For  receiving  purposes  a  body  of  con- 
sonant material  is  immersed  in  the  water  or 

is  attached  to  or  forms  part  of  the  side  of  a 
vessel,  or  is  immersed  in  a  tank  attached  to 
such  side  and  tilled  with  water.  The  sensi- 

tive device  which  is  usually  an  ordinary 

microphonic  transmitter,  but  which  for  con- 
venience, since  it  forms  a  part  of  the  receiv- 

ing apparatus,  is  referred  to  as  a  receiver,  is 
immersed  in  the  tank  or  attached  directly 
to  the  consonant  material,  which  greatly 
intensifies  the  sound  received  from  the  water 

25  or  through  the  ship's  side  and  delivers  it  in 
greater    volume    and    unimpaired    quality 
either  to  the  tank  or  to  the  receiver  directly. 

The  specific  ways'  of  carrying  out  this  in- vention so  as  to  realize  the  advantages  of  the 

ropert}r  of  consonant  material  which  ren- 
ers  it  capable  of  intensifying  sounds  either 

received  from  or  transmitted  to  the  water, 
will  be  illustrated  in  detail  hy  reference  to 

the  accompanying  drawings,  in  which, 
Figure  1  is  a  sectional  view  of  a  portion  of  a 

ship's  hull,  a  water  tank  containing  a  sensitive 
receiving  device  and  a  block  or  filler  of  con- 

sonant material  forming  one  side  of  the  tank 
and  attached  directly  to  the  inner  surface  of 

40  the  skin  of  the  ship.  Fig.  2  is  a  plan  view  of 

the  tank  and  portion  of  the  ship's  wall.  Figs. 3  and  4  are  similar  views  of  modifications  of  the 

improvement.  Fig.  5  illustrates  an  appara- 
tus for  transmitting  signals  through  water 

45  by  the  use  of  a  consonant  material. 
Referring  to  Fig.  1,  A  designates  the  skin 

of  an  iron  or  steel  ship  and  B  the  ribs.  C  is 
a  tank  such  as  is  commonly  used  in  this  sys- 

tem and  which  is  ordinarily  secured  below 

the  wTater  line  directly  to  the  skin  or  wall  of 
the  vessel,  which  latter  forms  one  of  its  sides. 

In  the  present  instance,  howrever,  the  tank is  bolted  to  a  block  of  consonant  material 

D,  consisting  of  a  slab  of  white  pine  wTood  in 
one  piece  or  made  up  of  a  number  of  sections, 
as  indicated  in  the  drawdng.  This  block 
forms  one  side  of  the  tank  and  serves  as  a 
base  for  the  same  by  means  of  which  it  is 

secured  to  the  ribs  B.  The  space  intermedi- 
ate to  the  inner  surface  of  the  skin  and  the 

base  block  D  is  solidly  filled  with  the  same 
or  similar  consonant  material  E.  Within 
the  tank,  and  immersed  in  the  water  with 
which  it  is  filled,  is  one  or  more  microphonic 

transmitters  in  a  circuit  or  circuits  F,  F,  lead- 

ing to  a  convenient  part  of  the  vessel  and  con- 
taining a  telephone  receiver  which  is  not 

shown.  The  microphones  or  sensitive  re- 
ceivers may  be  supported  within  the  tank 

by  attaching  them  to  rubber  bands  stretched 
across  the  central  part  of  the  same.  An\ 
ordinary  instruments  of  this  class  may  be 
employed  for  the  purpose,  such  as  a  granular 
carbon  transmitter,  inclosed  so  as  to  ex- 

clude water,  a  Bell  receiver  either  with  or 
without  the  usual  induction  coils. 

Sounds  or  signals  such  as  are  produced  by 
a  submerged  bell,  or  other  source  of  sound 
vibrations  capable  of  being  transmitted 
through  the  water,  are  carried  through  the 

ship's  skin  to  the  body  of  consonant  material 
which,  being  thus  excited  into  vibrations  of  a 
similar  pitch  and  greater  amplitude,  acts  as 
an  intensifier  of  the  sounds  which  are  taken 

up  and  delivered  by  the  sensitive  instru- 
ments. 

The  principle  involved  in  the  use  of  conso- 
nant material  above  described  may  be  car- 

ried out  in  a  great  variety  of  ways,  it  being 
necessary,  in  general,  to  observe  only  such 
precautions  as  will  bring  in  operative  con- 

tact with  the  water,  through  which  the 
sounds  are  transmitted  or  in  contact  with  the 
skin  of  the  vessel  and  preferably  below  the 
water  fine,  a  body  of  consonant  material 
which  will  be  excited  into  molecular  vibra- 

tion by  the  transmitted  sounds  and  operate 
thereby  a  suitable  sensitive  device,  tor  re- 

ceiving and  rendering  such  soimds  audible. 
For  example,  as  shown  in  Fig.  3,  the  tank  C 
may  be  bolted  to  a  slab  or  base  of  consonant 
material  D,  which  may  be  secured  to  and 
over  the  ribs  B  of  the  vessel.  Sound  posts 
G,  which  I  have  made  of  consonant  material, 
but  which  may  be  of  any  material  whose 
acoustic  conductivity  is  suitable  for  the  pur- 

pose, are  driven  through  the  base  into  con- 
tact with  the  skin  A  between  the  ribs  to  form 

paths  between  the  two  for  the  transmission 
of  the  vibrations.  In  practice  I  have  found 
the  use  of  such  sound  posts  to  answer  all 

practical  requirements  or  a  solid  filler  of  con- 
sonant material. 

In  vessels  provided  with  a  wooden  or  other 

sheathing,  such  as  shown  at  H  in  Fig.  4,  sub- 
stantially the  same  results  may  be  secured  03- 

bolting  the  consonant  base  or  filler  D  to  the 
sheatlung,  and  driving  sound  posts  G  through 
both  the  base  and  the  sheathing  into  contact 
with  the  skin  of  the  vessel  or  in  other  ways 

providing  acoustic  conductors  for  the  trans- 
mission of  the  vibrations  from  the  skin  of  the 

vessel  to  the  consonant  material.  This  fig- 
ure illustrates  a  plan  that  may  be  followed  in 

general  where  it  is  desirable  or  necessary  to 
place  the  sensitive  device  or  tank  containing 
the  same  at  a  more  or  less  remote  point  from 
the  water  or  the  skin  of  the  vessel.  In  such 

cases  sound  posts  or  other  acoustic  conduc- 
tors of  suitable  material  between  the  skin 
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and  the  consonant  base  of  the  sensitive  de- 
vice or  its  inclosing  tank  will  secure  the  de- 
sired results. 

In  Fig.  5  is  illustrated  the  application  of 
5  consonant  material  to  the  propagation  or 

transmission  of  submarine  signals.  In  this 
case  K  represents  a  tank  in  the  peak  of  the 
vessel  filled  or  partially  filled  with  water  and 
formed  in  part  by  the  side  of  the  vessel. 

:o  Within  this  tank  is  a  mass  of  consonant  ma- 

terial L,  supported  by  a  rod  or  bar  M  of  mag- 
netic material.  Surrounding  tins  bar  is  a 

coil  N,  through  which  is  passed  a  direct  cur- 
rent imparting  a  constant  magnetization  to 

15  the  bar.  In  addition  to  this  coil  is  a  coil  O, 
through  which  an  alternating  current  is 

passed  at  the  desired  intervals  for  the  pur- 
pose of  settling  the  bar  into  molecular  vibra- 

tion. 

20  When  it  is  desired  to  transmit  signals,  the 
alternating  current  circuit  of  coil  O  is  made 
and  broken  to  produce  any  prearranged  code. 
The  vibrations  thus  imparted  to  the«bar  and 
intensified  by  the  mass  of  consonant  mate- 

25  rial  are  transmitted  through  the  ship's  sides 
and  the  wTater  to  great  distances.  This  fig- 

ure serves  merely  as  an  illustration  of  the 

principle  of  the  application  of  consonant  ma- 
terial to  the  transmission  of  signals  as  the 

30  specific  means  for  accomplishing  this  may  be 
very  widely  varied. 

In  the  practical  use  of  this  invention  I 
have  found  that  California  white  pine,  or,  in 
general,  wood  similar  to  white  pine  and  free 

35  from  resinous  substances  is  the  best  conso- 
nant material  for  the  purpose ;  when  the  sur- 

face of  such  woods  is  exposed  to  the  water,  it 

may  be  coated  with  shellac  or  similar  mate- 
rial to  prevent  or  reduce  the  absorption  of 

40  water. 
In  all  of  the  applications  of  my  invention, 

above  described,  and  in  any  others  carried 

out  with  due  regard  to  the  principle  herein- 
before  illustrated,   the   consonant   material 

45  acts  as  a  powerful  reinforcer  of  the  sound 
vibrations  which  may  be  imparted  to  it  from 
the  water,  or  imparted  by  it  to  the  latter. 
Its  molecular  action  in  the  latter  case  is 

clearly   distinguishable  from   the   molar   or 
50  segmental  action  upon  which  bells,  whistles 

or  ordinary  sound  producing  devices  depend, 

and  very  greatly  improved  results  are  se- 
cured by  its  use  both  in  transmitting  and 

receiving  sounds. 

55  In  the  present  application,  in  order  to  con- 
form to  the  requirements  of  the  Patent  Office 

rules  I  claim  broadly  the  application  of  con- 
sonant material  as  a  reinforcer  of  sounds 

transmitted  or  received  in  the  art  of  sub- 

6c  marine  signaling  when  such  material  is  inter- 
posed in  the  manner  described,  between  the 

water  and  source  or  receiver  of  sound  vibra- 

tions. I  also  claim  specifically  the  applica- 
tion of  such  material   to   the  receiving  of 

65  sound  vibrations  under  the  conditions  speci- 

70 

75 

lied,  and  its  use  in  connection  with  a  sound 
receiver.  In  another  application  1  have 
made  specific  claims  to  I  lie  use  of  consonant 
material  in  connection  with  a  sound  pro- 
ducer. 
What  I  claim  herein  is : 

1.  The  improvement  in  the  art  of  sub- 
marine signaling,  consisting  in  the  combina- 

tion with  a  source  or  receiver  of  sound  vibra- 

tions, of  a  body  of  consonant  material  di- 
rectly associated  in  acoustic  relation  there- 

with, and  interposed  between  the  same  and 
the  water,  and  adapted  to  intensify  the  vi- 

brations by  which  it  is  excited,  as  set  forth. 
2.  The  combination  of  a  receiving  device  80 

sensitive   to   sound   vibrations   transmitted 

through  the  water,  of  a  sound  intensifier  con-     . 
sisting  of  a  body  of  consonant  material  di- 

rectly associated  in  acoustic  relation  there- 
with, and  interposed  between  said  receiver  85 

and  the.  water  so  as  to  be  excited  to  conso- 
nance by  sound  vibrations  in  the  water,  and 

impart  the  amplified  vibrations  to  the  sensi- 
tive device,  as  set  forth. 

3.  The  means  for  receiving  sound  vibra- 
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tions  transmitted  through  water,  comprising 
in  combination  a  body  of  consonant  material 
attached  to  the  side  of  a  vessel  so  as  to  be  ex- 

cited to  consonance  by  sound  vibrations  re- 
ceived through  the  same  from  the  water,  and  95 

a  sensitive  receiving  device  directly  asso- 
ciated in  acoustic  relation  therewith,  and 

acted  upon  by  the  consonance  of  the  said 

body,  as  set  forth. 
4.  The  means  for  receiving  sound  vibra- 

tions transmitted  through  water,  comprising 
in  combination  a  tank  secured  to  the  side  of 

a  vessel,  a  receiving  device  sensitive  to  sound 
vibrations,  and  a  body  of  consonant  mate- 

rial directly  associated  in  acoustic  relation 

therewith,  and  adapted  to  be  excited  to  con- 
sonance by  sound  vibrations  received  from 

the  water  through  the  wall  of  the  vessel,  and 
to  impart  the  same  to  the  sensitive  device 
within  the  tank,  as  set  forth. 

5.  The  means  for  receiving  sound  vibra- 
tions transmitted  through  water,  comprising 

in  combination  a  body  of  consonant  mate- 
rial attached  or  secured  to  the  side  of  the 

vessel,  a  tank  or  receptacle  secured  to  such  115 
body  and  formed  in  part  thereby  and  a  sensi- 

tive receiving  device  immersed  in  said  tank, 
as  set  forth. 

6.  The  means  for  receiving  sound  vibra- 
tions transmitted  through  water  comprising,  120 

in  combination,  a  vessel,  a  receiving  device 

sensitive  to  sound  vibrations,  a  body  of  con- 
sonant material  supporting  the  same  and 

acoustic  conductors  between  the  side  of  the 

vessel  and  the  consonant  material,  and  con- 
stituting paths  for  the  transmission  of  vibra- 

tions from  the  water  to  the  receiving  device. 
as  set  forth. 

7.  The  means  for  receiving  sound  vibra- 
tions transmitted  through  water,  comprising,  130 
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in  combination,  a  vessel,  a  lank  formed  in  |  vibrations  from  the  water  to  the  receiving 
pari  by  a  body  of  consonant  material,  a  re-  I  device,  as  set  forth. 
ceiving  device  sensitive  to  sound  vibrations  j  LUCIEN  I  BLAKE within   said    tank   anil   acoustic   conductors' 
between  the  submerged  skin  of  the  vessel  and  Witnesses: 
the  said   body  of  consonant   material,  and  j  J.  Converse  Gray, 
constituting  paths  for  the  transmission  of  |  G.  I.  Bentley. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Lucien  I.  Blake,  a 

citizen  of  the  United  States,  residing  at  Bos- 
ton, in  the  county  of  Suffolk  and  State  of 

5  Massachusetts,  have  invented  certain  new 
and  useful  Improvements  in  Transmitters  for 
Systems  of  Submarine  Signaling,  of  which 
the  following  is  a  specification,  reference  be- 

ing had  to  the  drawings  accompanying  and 
forming  a  part  of  the  same. 

In  an  application  filed  by  me  on  January 
5,  1907,  Serial  No.  350,983,  I  have  described 
and  claimed  an  invention  based  upon  the  use 
of  consonant  material  as  an  inLensifier  of 
sound  vibrations  transmitted  or  received 

through  water  in  the  art  of  submarine  sig- 
naling. My  present  application  is  that  re- 

ferred to  therein  as  being  specifically  directed 
to  the  use  of  consonant  material  in  connec- 

tion with  a  sound  producer,  and  in  explana- 
tion of  the  nature  and  principle  of  the  inven- 
tion which  forms  the  subject  of  this  case,  I 

may  make  the  following  statement:  Certain 
substances,  chiefly  of  arthrous  nature  such  as 

25  woods,  possess  the  property  of  consonance. 
Sonorous  vibrations  imparted  to  any  limited 
portion  of  these  substances  cause  their  whole 
mass  to  be  excited  into  molecular  vibrations 

of  similar  pitch.  The  consonant  material 
becomes  thus  a  secondary  source  of  sound. 
It  has  no  natural  pitch  of  its  own,  as  does  a 

'  resonant  cavity,  as  it  is  excited  by  a  primary 
source  of  any  pitch  or  quality,  and  its  con- 

sonance does  not  depend  upon  its  shape  or 
35  size,  but  upon  the  physical  properties  of  the 

material  of  which  it  is  composed.  Conso- 
nant materials  are  characterized  bj  a  cellular 

or  fibrous  structure  and  high  molecular  elas- 
ticity.    Steel  and  glass,  for  example,  though 

40  highly  elastic,  are  granular  or  crystalline,  not 
cellular,  in  molecular  structure,  and  are  not 
appreciably  consonant.  White  pine  wood, 
on  the  other  hand,  is  highly  consonant. 

Resonance,    as    distinguished   from    conso- 
45  nance,  depends  upon  the  shape  and  size  of 

cavities,  and  upon  the  "free'''  vibrations  of the  medium  within  the  cavities,  and  not  upon 
the  composition  of  the  material  which  bounds 

them.     It  is  important  to  bear  this  distinc- 
50  tion  clearly  in  mind  in  order  to  arrive  at  a  full 

understanding  of  my  present  invention. 
My  invention  is  based  upon  the  application 

and  use  in  a  novel  manner  of  consonant  rua- 

3° 

terial  as  a  sound  intensifier  in  submarine  sig- 
naling. I  have  discovered  that  consonant  55 

material,  because  its  action  is  essentially 
molecular,  is  eminently  fitted  to  receive 
sound  from,  and  to  deliver  it  into,  water,  in 
which  medium  the  vibrations  most  useful  for 

signaling  by  sound  are  essentially  molecular,  60 
and  that  for  either  purpose  it  acts  as  a  power- 

ful reinforcer  of  sound. 

In  carrying  out  this  invention,  which,  as 
above  stated,  is  limited  to  the  use  of  conso- 

nant material  for  intensifying  sounds  deliv-  65 
ered  into  or  transmitted  through  water,  I  in- 

terpose between  the  water  and  the  source  of 
sound,  a  body  of  consonant  material.     This, 
evidently,  may  be  accomplished  in  a  great 

manj'  ways,  but  I  have  secured  the  best  re-  7c 
suits  by  the  use  of  devices  of  substantially 
the  following  deseripuon.     A  mass  of  conso- 

nant material  is  immersed  in  the  water  at 

any  given  station,  whether  on  shore  or  in  the 
vicinit}"  of  a  vessel,— in  which  latter  case  it  75 
may  be  immersed  in  the  peak  or  other  tank 
within  the  vessel,  the  walls  of  which  tank  are 
composed  in  part  of  the  sides  of  the  vessel 
itself.     In  either  case,  the  body  of  consonant 
material  is  excited  to  powerful  consonance  80 
by   any  suitable   primary  sound  producer, 
such  as  the  stem  of  a  power  operated  reed  or 

rod  longitudinally  excited  by  an  electric  cur- 
rent.    In  this  case  the  consonant  substance 

becomes  a  secondary  source  of  molecular  vi-  85 
brations  which  are  delivered  into  the  water. 

In  the  drawing  hereto  annexed  I  have  illus- 
trated in  detail  a  transmitter  embod3Ting  my 

invention. 

The  figure  represents  a  portion  of  the  bow  90 

of  a  vessel  partly  in  section,  with  the  trans- 
mitter immersed  in  a  tank  therein,  and  the 

necessary  electric  circuits  in  diagram. 
A  is  a  block  or  mass  of  consonant  material 

immersed  in  the  body  of  water  through  which  95 
sound  signals  are  to  be  transmitted.  As 
shown,  the  block  A  is  immersed  in  the  water 
with  which  a  tank  B  in  the  peak  of  the  vessel 
is  more  or  less  filled,  but,  as  is  noAv  well 
known,  when  such  a  tank  is  formed  in  part  100 

by  the  walls  of  the  vessel,  the  sound  is  con- 
veyed as  readily  as  though  the  sound  pro- 

ducer were  in  the  water  outside  of  the  vessel. 
The  block  A  is  supported  in  the  tank  B  by 

means  of  a  rod  or  bar  C  of  magnetic  material.   105 
this  bar  is  a  coil  D 

Surrounding- 

through 
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which  is  passed  a  direct  current  from  any 
suitable  source,  as  from  a  battery  E,  and  im- 

parting a  constant  magnetization  to  the  bar. 
I 11  addition  to  this  coil  is  a  coil  F,  included  in 

the  circuit  of  any  suitable  generator  of  alter- 
nating currents  G,  and  including  a  circuit 

controller  II  located  at  some  convenient 

point  on  the  vessel.  By  means  of  such  con- 
troller the  alternating  current  is  passed 

through  coil  F  at  the  desired  intervals  for  the 
purpose  of  setting  the  bar  C  into  molecular 
vibration. 

When  it  is  desired  to  transmit  signals,  the 
controller  is  operated  to  make  and  break  the 
alternating  current  circuit  according  to  any 

prearranged  code.  The  vibrations  thus  im- 
parted to  the  bar  and  intensified  by  the  mass 

of  consonant  material  A,  are  transmitted 

through  the  ship's  sides  and  the  water  to 
great  distances.  Any  suitable  sound  re- 

ceiver sensitive  to  molecular  vibrations  may 
be  employed  in  the  usual  way  to  render  such 
signals  audible. 

It  is  obvious  that  the  principle  of  this  in- 
vention may  be  carried  out  in  many  ways, 

and  the  above  is  intended  as  a  typical  ex- 
ample of  any  suitable  form  of  vibrator  for 

exciting  the  block  A  t©  consonance,  although 
it  represents  the  best  way  which  is  now 
known  to  me  for  accomplishing  this  result. 

In  the  practical  use  of  this  invention  I  have 
found  that  California  white  pine,  or,  in  gen- 

eral, wood  similar  to  white  pine  and  free  from 
resinous  substances  is  the  best  consonant 
material  for  the  purpose.  When  the  surface 
of  such  wood  is  exposed  to  the  water,  it  may 
be  coated  with  shellac  or  similar  material  to 

prevent  or  reduce  the  absorption  of  water. 
In  all  of  the  applications  of  my  invention 

when  carried  out  with  due  regard  to  the 

principle  hereinbefore  illustrated,  the  conso- 
nant material  acts  as  a  powerful  reinforcer  of 

the  sound  vibrations  which  may  be  imparted 
to  it  and  by  it  to  the  water.  Its  molecular 

45  action  in  such  case  is  clearly  distinguishable 
from  the  molar  or  segmental  action  upon 
which  bells,  whistles  or  ordinary  sound  pro- 

ducing devices  depend,  and  very  greatly  im- 
proved results  are  secured  by  its  use. 

65 

W  hat  I  claim  as  my  invention  is : —  50 
1.  In  submarine  signaling  by  sound,  the 

means  herein  described  for  producing  and 
transmitting  signals,  comprising  in  combina- 

tion a  source  of  sound  vibrations  and  a  body 
of  consonant  material  interposed  between  the  55 
same  and  the  water  and  adapted  to  be  ex- 

cited to  consonance  by  the  vibrations  of  said 
source,  as  set  forth. 

2 .  The  means  for  transmitting  sound  vibra- 
tions through  water  comprising,  in  combina-  60 

tion,  a  body  of  consonant  material  immersed 
in  the  water  and  a  vibrator  controllable  at 
will  for  exciting  the  said  body  to  consonance, 
as  set  forth. 

3.  The  means  for  transmitting  sound  vibra- 
tions through  water,  comprising,  in  combina- 
tion, an  electro-magnetic  vibrator,  a  control- 

ling circuit  for  the  same,  and  a  body  of  con- 
sonant material  immersed  in  the  water  and 

adapted  to  be  excited  to  consonance  by  the  70 
action  of  said  vibrator,  as  set  forth. 

4.  A  transmitter  for  submarine  signaling 
by  sound,  comprising,  in  combination,  a  body 
of  consonant  material,  a  bar  of  magnetic  ma- 

terial connected  therewith,  and  an  energizing  75 
circuit  adapted  to  set  up  vibrations  in  said 
bar,  as  set  forth. 

5.  A  transmitter  for  submarine  signaling 
by  sound,  comprising,  in  combination,  a  body 
of  consonant  material,  a  bar  of  magnetic  ma-  80 
terial  connected  therewith,  energizing  coils 
surrounding  said  bar,  a  source  of  direct  cur- 

rent including  in  its  circuit  one  of  said  coils, 
and  a  controllable  source  of  alternating  cur- 

rent including  in  its  circuit  the  other  of  said 
coils,  as  set  forth. 

6.  The  means  for  transmitting  sound  vibra- 
tions through  water,  comprising,  in  combina- 
tion, a  vessel,  a  tank  formed  in  part  by  the 

side  of  the  vessel,  a  body  of  consonant  mate-  90 
rial  immersed  in  water  in  said  tank  and  a  vi- 

brator adapted  to  excite  said  bod}r  to  conso- 
nance, as  set  forth. 

LUCIEN  I.  BLAKE. 

Witnesses : 
MacAllaster  Moore, 
J.  Converse  Gray. 
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To  all  whom  it  may  concern: 
Be  it  known  that  we,  Thomas  Kraemer 

and  Horace  Sheble,  both  citizens  of  the 
United  States,  and  residents  of  Philadelphia, 

5  Pennsylvania,  have  invented  certain  Im- 
provements in  Talking-Machines,  of  which 

the  following  is  a  specification. 
The  object  of  our  invention  is  to  provide 

simple  and  effective  means  for  so  mounting 
io  and  controlling  the  hollow  arm  carrying  the 

sound-box  of  a  disk-record  talking  machine, 
that  said  arm  can  be  swung  in  any  desired 

direction  without  restraint  because  of  pres- 
sure exerted  upon  a  pivotal  portion  of  the 

15  arm  by  the  amplifying  horn  used  in  connec- 
tion with  the  machine,  and  can  be  caused  to 

follow  the  spiral  groove  of  the  record  without 
wear  upon  the  walls  of  said  groove. 

In  the  accompanying  drawing  Figure  1  is  a 
20  side  elevation  of  sufficient  of  the  motor  box 

of  a  disk-record  talking  machine  and  of  the 
sound-box-carrying  arm  and  mounting  there- 

for to  illustrate  our  present  invention;  Fig.  2 
is  a  plan  view  of  the  same  with  part  of  the 

25  sound-box-carrying  arm  broken  away,  parts 
of  some  of  the  convolutions  of  the  spiral 
groove  of  the  record  being  also  shown;  Fig.  3 
is  a  view,  partly  in  elevation  and  partly  in 
vertical   section,   of  the  mounting  for  the 

30  sound-box-carrying  arm,  this  view  showing 
also  part  of  the  amplifying  horn  and  its 
mounting;  Fig.  4  is  a  transverse  section  on 
the  line  a — a,  Fig.  3,  and  Fig.  5  is  an  enlarged 
view  of  part  of  the  device. 

35  1  represents  part  of  the  motor-containing 
box  of  that  type  of  talking  machine  in  which 
the  record  is  formed  upon  a  flat  disk  2,  the 
latter  being  mounted  upon  a  rotating  table 
3,  having  a  central  spindle  4,  and  rotative 

40  movement  being  imparted  to  said  spindle 
from  the  spring  structure  5  by  means  of  a 
spur  wheel  6,  a  spur  pinion  7,  a  counter  shaft 

8,  and  spiral  toothed  gears  9  and  10.  In  ma- 
chines of  this  type  the  sound  box  1 1  is  carried 

45  by  a  hollow  arm  12,  and  the  latter  is  usually 
mounted  so  as  to  swing  about  a  vertical  axis, 
whereby,  when  the  stylus  13,  which  is  carried 

by  the  stylus  lever  14  of  the  sound-box,  has 
been  caused  to  engage  with  the  spiral  groove 

50  of  the  record  2,  it  will  follow  said  groove  as 
the  record  is  rotated,  the  hollow  arm  12 

swinging  about  its  axis  so  as  to  permit  such 
movement  of  the  stylus,  which,  of  course,  is 

independent  of  its  rapid  vibration  due  to  the 
wavelike  configuration  of  the  groove,  these  55  : 
rapid  vibrations  being  transmitted  through 
the  medium  of  the  stylus  lever  to  the  dia- 

phragm of  the  sound-box,  so  as  to  reproduce 
the  sounds  represented  by  said  wavelike  con- 

figuration of  the  groove.  60 
In  carrying  out  our  invention,  we  impart 

swinging  movement  to  the  arm  12  by  means 
independent  of  the  record,  this  movement 

being  so  timed  in  respect  to  the  speed  of  ro- 
tation of  the  record  that  the  stylus  13  will  65 

follow  the  spiral  groove  without  such  pres- 
sure upon  either  wall  of  the  same  as  to  have 

any  material  wearing  effect  thereon,  hence 
the  integrity  of  the  record  will  be  preserved 
indefinitely.  This  independent  movement  70 
of  the  swinging  arm  12  is  effected  in  the  fol- 

lowing manner:  Meshing  with  the  same  spur 
wheel  6  of  the  spring  structure  which  drives 
the  spindle  4  of  the  record-carrying  table  3, 
is  a  spur  pinion  15,  mounted  upon  a  shaft  75 

16,  the  latter  being  mounted  in  suitable  bear- 
ings within  the  motor  box  1 ,  or  upon  the  un- 
der side  of  the  lid  of  the  same,  and  having 

another  spur  pinion  17  which  meshes  with  a 
spur  gear  18  inside  the  box,  said  spur  gear  18  80 
being  in  mesh  with  another  spur  gear  19 
which  projects  through  the  lid  of  the  box  and 
is  mounted  upon  a  short  shaft  or  spindle  20 
carried  by  a  bearing  2 1  on  the  lid  or  the  box, 
said  bearing  also  carrying  another  short  shaft  85 
or  spindle  22,  which  is  secured  to,  or  forms 
part  of,  a  worm  24,  as  shown  in  Fig.  2.  The 
spur  pinion  23  meshes  with  the  spur  wheel  19 
and  the  worm  24  is  in  mesh  with  the  teeth  of 

a  segment  25  which  is  carried  by,  or  forms  yo 
part  of,  a  post  26,  depending  from  the  under 
side  of  the  hollow  arm  12,  as  shown  in  Fig.  1, 

the  teeth  of  the  segment  25  and  worm  24  be- 
ing of  a  pitch  corresponding  with  the  pitch  of 

the  spiral  groove  of  the  record,  whereby  the  95 
stylus  13  will  always  be  maintained  in  said 
groove.  Some  play  is  permitted  between 
the  threads  of  the  worm  24  and  the  teeth  of 

the  segment  25,  however,  as  shown  in  Fig.  5, 
so  that  the  stylus  13  can  accommodate  itself  100 
to  any  slight  departure  from  a  true  spiral 
course  presented  by  the  groove  of  the  record. 

At  one  side  of  the  motor  box  1  is  a  bracket 

27  carrying  a  stud  28  which  has,  at  the  bot- 
tom, a  screw-plug  29,  the  upper  end  of  this  105 

tubular  stud  28  serving  as  a  support  for  the 
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st}dus  lever  when  the  sound-box-carrying 
arm  is  thrown  to  one  side,  as  shown  by  clot- 

ted lines  in  Fig.  2.  When  the  stylus  lever  is 
thus  supported,  t  lie  stylus  13  can  he  dropped 

5  from  the  same  into  the  tubular  stud  28  by 
slackening  the  confining  screw  30,  whereby 
said  stylus  is  normally  secured  to  the  stylus 
lever,  the  discarded  stylus  then  dropping  into 
the  tubular  stud  2<S,  and   when  a  sufficient 

io  number  of  them  have  accumulated  therein, 

they  can  he  discharged  therefrom  by  remov- 
ing the  plug-  29  at  the  bottom  of  the  same. 

In  order  to  mount  the  sound-box-carrying 
arm  12  so  that  it  can  swing  freely  to  and  fro 

15  and  can  be  lifted  in  order  to  free  the  stylus 
from  engagement  with  the  record  and  per- 

mit of  the  application  of  a  fresh  stylus  to  the 
stylus  lever,  we  mount  said  arm  12  in  the  fol- 

lowing manner.     A  bracket  31  secured  to  the 
20  side  or  end  of  the  motor  box  1  is  provided  at 

its  upper  end  with  a  tubular  elbow  32  having 
a  vertical  termination  or  mouth  33  and  a 

horizontal,  or  substantially  horizontal,  ter- 
mination or  mouth  34.     To  the  termination 

25  33  is  pivoted  another  elbow  35  which  carries 
the  amplifying  horn  36  of  the  machine,  and  is 
supported  vertically  by  a  rib  or  flange  37  on 
the  vertical  member  of  the  elbow 32,  whereby 
said  horn  is  free  to  turn  about  a  vertical  axis. 

30  Secured  to,  and  projecting  upwardly  from, 
the  horizontal  termination  or  mouth  34  of 
the  elbow  32,  is  a  vertical  pin  39,  upon  which 
is  pivotally  mounted  a  socket  40,  which  is 
provided,  at  its  lower  end,  with  a  laterally 

35  brandling  yToke  41,  terminating  in  pintles  42, 
and  to  these  pintles  are  hung  the  upwrardly 
and  rearwardly  curved  arms  of  a  yoke  43  se- 

cured to  the  top  of  the  hollow  arm  12.  The 
open  end  of  the  hollow  arm  12  projects  into 

40  the  horizontal  termination  or  mouth  34  of 
the  elbow  32,  and  this  projecting  portion  is 
provided  with  an  external  ring  or  collar  46, 
whose  external  configuration  constitutes  a 
segment  of  a  sphere,  and,  as  the  vertical  pin 

1.5  39  forms  what  is  practically  a  continuation  of 
a  vertical  diametrical  line  drawn  through 
the  mouth  34  of  the  elbow  32,  a  certain 
amount  of  lateral  swing  of  the  hollow  arm  12 
is  permitted  without  withdrawing  its  end 

50  from    engagement    with    the    said    mouth. 

When  a  more  extended  lateral  swing  is"  de- sired, the  free  end  of  the  arm  is  lifted  so  that 
t  he  arm  wall  swing  upon  its  pivots  42,  and,  as 
the  latter  are  in  a  plane  above  t  he  mouth  34, 
the  open  end  of  the  arm  can  he  fully  with-  55 
drawn  from  said  mouth,  whereupon  the  arm 
can  be  swung  laterally  in  either  direction  to 
any  desired  extent,  the  amount  of  lift  thus 
provided  also  insuring  free  access  to  the  sty- 

lus lever  of  the  sound  box,  and  thus  permit-  60 
ting  ready  removal  of  an  old  or  worn  stylus, 
and  the  ready  application  of  a  new  and  un- 

worn one. 
We  claim: 
1.  The  combination  of  the  rotating  record  65 

holder  of  a  disk-record  talking  machine,  a 
sound-box  having  a  record-engaging  stylus,  a 
swinging  sound-box-carrying  arm  and  a  de- 

vice for  moving  the  latter  having,  as  elements, 
a  toothed  segment  and  a  worm  loosely  en-  70 
gaging  the  same,  so  that  the  stylus  can  ac- 

commodate itself  to  any  slight  departure  from 
a  true  spiral  course  presented  by  the  groove 
of  the  record. 

2.  The  combination  of  the  rotating  record 
holder  of  a  disk-record  talking  machine,  a 
sound-box  having  a  record-engaging  stylus, 
a  swinging  sound-box-carrying  arm,  and  a 
support  for  said  arm  when  the  stylus  is  free 
from  engagement  with  the  record,  said  sup- 

port consisting  of  a  tubular  stud  mounted 
upon  the  motor  box  of  the  machine. 

3.  The  combination  of  the  rotating  record 
holder  of  a  disk-record  talking  machine,  a 
sound-box  having  a  record-engaging  stylus,  a 
sound-box-carrying  arm,  a  support  therefor 
having  a  projecting  vertical  pin,  a  socket  piv- 

otally mounted  upon  said  pin  and  carrying  a 
yoke,  and  a  second  yoke  carried  by  the  arm 
and  pivotally  mounted  upon  the  yoke  of  the  90 
socket. 

In  testimony  whereof  we  have  signed  our 
names  to  this  specification,  in  the  presence  of 
twro  subscribing  witnesses. 

THOMAS  KRAEMER. 
HORACE  SHEBLE. 

Witnesses : 
Kate  A.  Beadle, 
Jos.  H.  Klein. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Lucien  I.  Blake,  a 

citizen  of  the  United  States,  residing  at  Bos- 
ton, in  the  county  of  Suffolk  and  State  of 

5  Massachusetts,  have  invented  or  discovered 

certain  new  and  useful  Improvements  in  Re- 
ceivers for  Systems  of  Submarine  Signaling, 

of  which  the  following  is  a  specification,  ref-< 
erence  being  had  to  the  drawings  accompa- 

io  nying  and  forming  part  of  the  same. 
As  an  understanding  of  the  nature  of  the 

invention  upon  whichmy  present  application 
is  based,  involves  a  knowledge  of  the  phe- 

nomenon of  resonance,  the  following  state- 
15  ment  of  well  recognized  principles  is  appo- 

site. 

The  fundamental  principle  of  acoustic  res- 
onance is  reflection.  In  any  portion  of  a  gas- 

eous medium  which  is  isolated, — by  which 
20  term  as  used  herein  is  meant  wholly  or  par- 

tially confined  by  boundary  walls  of  any  suit- 
able material  differing  in  its  physical  proper- 

ties from  the  inclosed  medium, — a  reflection 
occurs  at  the  surfaces  of  the  boundary  walls, 

25  of  any  acoustic  disturbance  present  in  that 
medium.  Tins  reflected  disturbance  will 
travel  back  and  forth  between  the  walls  or 

boundaries  to  produce  a  tone  of  definite 
pitch,  dependent  upon  the  volume  and  shape 

30  of  the  medium  inclosed.  The  chamber  or 
cavity  formed  by  the  boundary  walls  is  called 
a  resonance  cavity.  The  method  of  exciting 
a  given  medium  to  resonance  is  immaterial. 
It   may   be    effected    by   sound    vibrations 

35  brought  into  it  from  an  outside  and  remote 
source,  or  by  vibrations  originating  within 
the  cavity  itself. 

It  is  not  necessary  in  any  of  the  applica- 
tions of  the  principle  hereinafter  described, 

40  or  in  general,  that  the  cavity  be  entirely  sur- 
rounded by  reflecting  walls,  for  an  opening 

may  be  left  in  the  latter  through  or  at  which 
vibrations  may  be  imparted  to  the  medium 
within  the  cavity,  and  another  through  which 

45  the  regular  periodic  vibrations  of  the  medium 
affected  may  be  communicated  to  any  other 
medium  without  the  boundaries  of  the  cav- 

ity. The  function  of  the  resonance  cavity 
thus  becomes  a  reinforcer  of  sound,  whether 

50  received  or  produced. 
In  all  aerial  sound  producers  resonance 

chambers  are  the  essential  elements  for  giv- 

ing intensity  of  sound.  Their  action  is  ex- 
emplified in  the  case  of  organ  pipes  and  whis- 

tles. In  these  the  column  of  air  inclosed 
within  the  walls  of  the  resonance  chamber  is 

set  into  regular  periodic  or  harmonic  vibra- 
tion at  the  embouchure  by  either  the  so- 

called  flute  mouth-piece  or  a  reed.  When 
the  length  of  the  air  column  is  great  in  com- 

parison with  its  other  dimensions,  as  in  the 
case  of  a  pipe,  the  pitch  is  controlled  by  the 
period  of  travel  of  the  disturbance  from  end 
to  end  of  the  pipe,  and  this  is  called  the  free 
period  of  the  pipe.  In  the  flute  mouth-piece 
form  a  thin  jet  of  air  of  steam  impinges  upon 

the  sharp  edge  of  an  opening  into  the  cham- 
ber and  the  rhythmic  effect  of  friction  pro- 

duces a  vibrating  reed  of  air  or  steam  which 
is  continually  controlled  in  its  rate  of  vibra- 

tion by  the  regular  periodic  vibrations  of  the 
column  of  air  in  the  pipe. 

In  the  case  of  the  reed  mouth-piece  the 
reed  is  set  in  vibration  by  the  air  or  steam  im- 

pinging upon  its  unconffned  edge,  and  the  air 
or  steam  column  sustains  and  reinforces  these 

vibrations,  controlling  their  rate  and  con- 
sequently the  pitch  of  the  tone  if  the  reed  be 

not  too  stiff.  In  either  case  the  free  vibra- 

tion of  the  column  within  the  pipe  or  cham- 
ber is  the  essential  source  of  sound. 

In  connection  with  the  consideration  of 

the  action  or  effect  of  these  resonance  cavi- 

ties, it  is  important  to  bear  in  mind  the  dis- 
tinction between  the  free  vibration  of  the  in- 

closed medium  and  the  forced  vibrations 
which  occur  in  consonant  materials  excited 

by  any  source  of  sound.  In  the  phenome- 
non of  resonance,  one  definite  pitch  is  con- 

spicuous or  natural  for  each  given  set  of  con- 
ditions, while  in  the  case  of  consonance, 

sounds  of  any  pitch  are  reinforced.  In  the 
former  the  size  and  shape  of  the  mass  of  con- 

fined medium  control  in  determining  the 
pitch,  the  character  of  the  containing  walls, 
within  certain  limits  hereinafter  more  fully 
explained,  being  immaterial  provided  they 
are  capable  of  reflecting  the  disturbances; 
while  in  the  latter,  the  physical  character  of 

the  consonant  body  is  the  controlling  consid- 
eration, size  and  shape  being  immaterial. 

I  have  discovered  and  practically  demon- 
strated that  under  proper  conditions  a  liquid 

medium  may  be  readily  brought  into  sonor- 
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ous  resonance  with  a  tone  of  given  pitch,  and 
thai  an  isolated  portion  of  liquid  medium 

possesses,  according  to  its  dimensions,  a  cer- 

tain musical  pilch  of  its  own.  It',  under 
5  such  conditions,  harmonic  vibrations  be  set 

up  wit  bin  a  hotly  of  liquid  the  latter  may  be 
caused  to  strongly  reinforce  these  vibrations 

and  consequently  intensify  the  sound  pro- 
duced by  them.      Such  a  liquid  mass  will  also 

10  reinforce  sounds  delivered  into  it  from  a  dis- 
tance,  whereby  weak  tones  will  be  rendered 
more  audible,  so  that  it  may,  therefore,  be 
utilized,  like  an  aerial  resonator,  both  for  the 

production  and  reception  of  sounds.     Avail- 
15  in»'  myself  of  this  discovery,  1  have  employed 

liquid  resonators  in  systems  of  submarine 
signaling  with  results  of  a  highly  useful  and 
novel  character. 

The   desirability   of  securing   the   advan- 
20  tages  of  resonance  for  intensifying  sound, 

either  produced  for  transmission  or  received 
from  a  distant  source,  in  the  art  of  submarine 
signaling,  has  been  recognized  by  those 
skilled  in  the  art.     As  an  abstract  propo- 

25  sition  it  is,  in  fact,  self  suggestive  from  analo- 
gous results  in  the  application  of  the  same 

broad  principle  in  the  case  of  wind  instru- 
ments, whistles,  and  in  general  those  de- 

vices in  which  a  sound  of  given  pitch  is  rein- 
30  forced  by  a  resonating  body  of  air  or  gas. 

No  useful  or  practical  application  of  the  prin- 
ciple to  submarine  signaling,  however,  has 

ever  been  made,  so  far  as  I  am  aware,  and 
for  the  reason,  which  my  discovery  has  now 

35  rendered  apparent,  that  conditions  essential 
to  the  attainment  of  the  resonance  of  iso- 

lated bodies  of  liquid,  have  not  been  recog- 
nized or  secured  in  any  apparatus  that  has 

been  designed  or  proposed  for  use  either  as 
40  producers  or  receivers  of  sound  under  water. 

In  all  wind  instruments  and  other  devices 

in  which  the  resonance  of  a  confined  or  iso- 
lated body  of  air  is  utilized,  the  resonating 

medium  is  of  such  a  highly  compressible  na- 
45  ture  in  comparison  with  the  materials  ordi- 

narily constituting  its  boundaries,  that  the 
latter  may  be  of  almost  any  rigid  material, 

such  as  wrood,  paper  or  very  thin  metal.  If, 
however,  the  medium  which  it  is  desired  to 

50  set  into  resonance  be  a  liquid,  which  is  prac- 
tically incompressible  as  compared  with  any 

gas,  the  rhythmic  changes  of  pressure  within 
it  which  correspond  to  sound,  exert  exceed- 

ingly   powerful    total    pressures    over    the 
55  boundary  walls  of  the  chamber  or  cavity 

containing  the  liquid,  according  to  the  laws 
of  hydrostatics.  Such  pressures,  as  is  well 
known,  may  bend  and  even  burst  walls  of 

ordinal  strength.     Therefore,  if  liquid  reso- 
60  nators  be  constructed  without  due  regard  to 

the  effect  upon  the  retaining  v^alls  of  these 
variations  of  hydrostatic  pressure,  they  pre- 

sent conditions  which  actually  remove  the 
elements  upon  which  reflection  depends,  but 

65  the  effect  of  which  is  negligible  when  the 

medium  is  an  easily  compressible  gas,  such 
as  air.  It  is  for  this  reason  that,  a  Water  col- 

umn in  an  ordinary  organ  pipe  does  not  pro- 
duce resonance.      This  may  be  conclusively 

de   ostrated  by  the  following  experiments:  70 
If  a  pipe  1  inches  in  cross  sectional  area 
and  several  feet  long  be  made  of  hard  metal, 

say  i  of  an  inch  thick,  which  would  pro- 
duce very  much  greater  rigidity  than  would 

be  required  in  any  ordinary  tone-producing  75 

instrument,  and  provided  with  an  em- 
bouchure similar  to  that  of  an  organ  pipe,  it 

may,  if  submerged  in  water,  be  operated  to 
produce  a  tone  by  a  jet  of  water  in  the  same 
manner  as  an  organ  pipe  is  operated  by  air.  80 
It  will  be  found,  however,  that  the  tone  pro- 

duced has  a  pitch  wholly  independent  of  the 
length  of  the  pipe,  thus  showing  that  the 
water  column  is  not  set  in  resonance.  The 

reason  for  this,  as  I  have  found,  is  that  the  85 

rigidity  of  the  walls  is  not  sufficient  to  with- 
stand the  variations  in  hydrostatic  pressure 

and  thereby  reflect  the  regular  periodic  or 
harmonic  vibrations  imparted  to  the  mass  of 
liquid  within  the  pipe.  If  the  Avails  of  the  90 
pipe  yield,  then  any  change  in  the  pressure 
originating  at  the  embouchure  of  the  in- 

closed liquid  will  be  instantly  relieved  at  that 
point,  and  therefore  no  change  in  pressure 
will  be  propagated  through  the  pipe  to  un-  95 
dergo  reflection,  and  thereby  to  produce  res- 

onance. In  short,  the  liquid  column  re- 
mains quiescent  at  its  normal  pressure,  and 

takes  no  part  whatever  in  the  production  or 
reinforcement  of  sound.  If  the  same  pipe,  10c 
however,  be  made  of  very  hard  and  tough 

steel,  with  wralls  even  more  unyielding  than 
the  practically  incompressible  water  sur- 

rounding them,  it  will  be  found  to  produce, 

when  operated  by  a  wrater  jet  in  the  same  105 
way,  a  tone  of  definite  pitch  that  varies  with 
the  length  of  the  pipe,  thus  proving  that  the 
liquid  mass  within  the  same  is  brought  into 
resonance.  To  convey  an  idea  of  what  is 

required  in  securing  the  proper  character  of  no 
inclosing  walls  for  a  liquid  resonator,  it  may 
be  stated  that  air  is  over  twenty  thousand 
times  more  compressible  than  water;  and 
water  over  sixty  times  more  compressible 

than  hard  steel,  so  that  to  secure  the  requi-  115 
site  rigidity  of  the  walls  in  the  case  of  a  liquid 
resonator  I  have  found  it  necessary  to  build 
them  up  by  shrinking  very  tough  steel  tubes 
upon  one  another. 

Applying  the  principle  of  the  discovery  120 
that  the  boundary  walls  of  the  chamber  or 
cavity  for  a  liquid  resonator  must  be  of  this 
special  character  in  order  to  withstand  the 

variations  of  hydrostatic  pressure,  and  there- 
by produce  the  reflection  characteristic  of  125 

resonance,  I  have  produced  apparatus  for 

use  in  systems  of  submarine  signaling  capa- 
ble of  intensifying  sounds,  both  sent  and  re- 

ceived, and  which  possess  all  the  advantages 
in  submarine  work  which  distinguish  similar  130 
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devices  for  aerial  sound-producing  and  sig- 
naling purposes,  and  which  have  always  been 

recognized  and  adopted  as  the  most  effective 
for  fog  signals,  alarms  and  similar  purposes. 

In  an  application  filed  by  me  on  January 
8th,  1907,  Serial  No.  351,361,  I  have  illus- 

trated the  application  of  the  principle  of  res- 
onance to  both  sound  producers  and  sound 

receivers  for  submarine  systems,  but  have 
confined  the  more  specific  claims  to  the  for- 

mer and  to  features  of  novelty  that  are  com- 
mon to  both  forms  of  instrument.  In  the 

present  application  the  claims  are  directed  to 
those  features  of  novelty  which  more  partic- 

ularly distinguish  the  application  of  the  prin- 
ciple to  sound  receivers.  I  have,  however, 

as  a  more  convenient  Olustration  of  the  prin- 
ciple, shown  in  the  accompanying  drawings, 

the  sound  producer  of  the  application  re- 
ferred to. 

Referring  now  to  the  accompanying  draw- 
ings, Figure  1  is  a  view  in  elevation  of  the 

sound  producer,  showing  the  means  for  oper- 
ating the  same.  Fig.  2  is  a  longitudinal 

cross-section  of  the  operative  parts  of  the 
same.  Fig.  3  is  a  sectional  view  of  the  sound 
receiver  in  which  the  invention  upon  which 
my  present  application  is  based,  is  embodied. 

Referring  to  Figs.  1  and  2,  A  is  a  cylinder  of 
steel.  It  is  shoAvn  as  closed  at  one  end  and 

with  the  other  open  end  beveled  on  an  angle 
of  about  80  degrees  to  sharp  edges.  It  is  not 
necessary  that  the  cylinder  be  closed,  but,  as 
will  be  understood,  to  secure  the  same  free 

period  of  vibration  of  a  column  of  liquid  with- 
in it,  an  open  cylinder  must  be  of  double  the 

length.  In  practice  I  have  found  that  for 
good  results  a  cylinder  designed  for  a  given 

pitch  and  having  a  bore  of  3  inches  in  diame- 
ter and  11  inches  long  should  have  walls  1\ 

inches  in  thickness  of  very  hard  tough  steel 
built  up  by  shrinking  several  tubes,  one  over 
the  other.  B,  B,  are  side  bars  connecting 
the  heads  C,  D,  of  a  rigid  frame.  In  the 
head  C  is  secured,  or  integral  with  it  is  cast, 
a  chamber  E,  provided  with  an  inlet,  through 
which  water  is  introduced  by  a  pipe  G  from 
any  suitable  source  capable  of  delivering  it  at 
a  high  pressure.  Within  the  chamber  E  is 
a  spider  H  carrying  a  plate  K  of  slightly 
smaller  diameter  than  an  opening  in  the  end 
of  the  chamber,  and  which  therefore  leaves 

an  annular  orifice  L  preferably  of  about  ■£% 
of  an  inch  in  width.  In  the  head  D  is  a  cir- 

cular opening  with  threaded  walls  with 
which  corresponding  threads  on  the  exterior 
of  the  cylinder  A  engage.  By  this  means  the 
cylinder  is  rigidly  supported  with  its  beveled 

edge  in  proper  position  relative  to  the  annu- 
lar orifice  L  and  with  the  capability  of  ad- 

justment with  respect  thereto.  The  cylin- 
der A  is  adjusted  to  bring  its  edge  in  close 

proximity  to  the  annular  orifice  L,  and  is 
submerged  at  any  desired  point  where  the 
sounds  or  signals  are  to  be  produced.     Water 

under  pressure,  preferably  from  125  to  200 

pounds,  is  then  supplied  "to  the  chamber  E, and  issuing  therefrom  in  the  form  of  an  annu- 
lar jet  impinges  upon  the  edges  and  beveled 

end  of  the  cylinder  A,  with  the  result  that  the 
harmonic  or  regular  periodic  \ibrations  are 
set  up  in  the  column  of  water  within  the  cyl- 

inder. These  vibrations,  owing  to  the  un- 
yielding character  of  the  boundaries  of  the 

chamber  or  cavity  in  which  the  column  of 
water  is  contained  are  reflected  back  and 
forth  from  the  walls  and  the  column  is  there- 

fore set  in  sonorous  resonance.  Such  an  ap- 
paratus will  produce  a  tone  of  definite  pitch 

dependent  upon  the  dimensions  of  the  cham- 
ber or  cavity  within  the  cylinder  A.  I  have 

found  that  sounds  thus  produced  will  be  car- 
ried to  great  distances  through  wrater  and 

may  be  detected  and  rendered  audible  by 
suitable  sound  receiving  instruments  the 

more  readily  because  of  their  distinctive  mu- 
sical character.  By  interrupting  or  varying 

the  pressure  of  the  water  supplied  to  the 
chamber  E,  or  by  deflecting  the  jet  issuing 
from  the  orifice  in  said  chamber,  distinctive 
signals,  according  to  any  prearranged  code, 
may  be  sent  by  this  device. 

In  Fig.  3  which  illustrates  the  device  for 
receiving  sound  S  represents  a  portion  of  the 
skin  of  a  steel  vessel,  winch  is  selected  for 

purposes  of  illustration.  To  the  inner  sur- 
face of  the  skin  is  secured,  as  by  means  of 

bolts  P  passing  through  flanges  at  its  end,  a 
steel  cylinder  M  of  the  same  character  as  that 
described  in  connection  with  Figs.  1  and  2. 
The  opposite  or  inner  end  of  the  cylinder  M 
is  closed  by  a  head  N  of  corresponding  thick- 

ness, the  edges  of  winch  are  threaded  to  en- 
gage with  threads  in  the  inner  surface  of  the 

cylinder.  A  small  orifice  V  is  formed  in  the 

head  N  and  an  ordinary  microphonic  trans- 
mitter T  is  secured  over  the  same  or  placed  at 

any  point  at  which  it  will  be  operated  by  the 
resonance  of  the  column  of  water  contained 

in  the  cylinder  M.  Wires  O,  O,  connect  the 

microphone  with  an  ordinary  telephone  re- 
ceiver. A  small  opening  R  may  be  drilled 

through  the  ship's  skin  in  order  to  permit 
access  of  the  water  into  the  cylinder  M,  but 
this  is  not  necessary  for  reasons  previously 
described,  as  sounds  coming  through  the 
w ater  would  be  transmitted  through  the  wall 

of  the  ship  to  the  water  column  in  the  cyl- 
inder M,  even  wTere  no  passage  of  communi- 

cation present.  The  head  N,  by  means  of 
its  threaded  connection  with  the  cylinder  M, 
may  be  adjusted  to  vary  the  dimensions  of 
the  chamber  within  the  cylinder,  and  thus 
control  the  pitch  of  the  resonant  cavity, in 
order  to  tune  it  to  any  desired  source  of 
sound.  In  this  device  the  column  of  water 

within  the  cylinder  M  will  be  set  in  resonant 
vibration  by  a  given  sound  transmitted  to  it 
through  the  water  and  entering  either 

through  the  ship's  wall  or  the  opening  R. 
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The  sound  thus  intensified  operates  the  mi- 
crophone, which  produces  in  the  telephone 

receiver  an  audible  sound. 
While  I  have  described  the  invention  by 

5  reference  to  a  specific  form  of  apparatus,  it 
is  evident  that  its  construction  may  be 

greatly  varied.  In  general,  the  sound  re- 
ceiver may  he  submerged  at  any  selected 

station  or  placed  in  a  tank  attached  to  the 
10  walls  of  a  vessel  so  that  by  means  of  the  ap- 

paratus signals  may  he  transmitted  from  the 
shore  to  a  vessel,  or  conversely,  or  between 

vessels  within  the  limits  of  practical  trans- 
mission. 

15       What  I  claim  as  my  invention  is: 

1.  A  sound  receiver  for  submarine  signal- 
ing systems,  comprising  in  combination  a  re- 

ceptacle with  walls  capable  of  withstanding 

the  variations  of  hydrostatic  pressure  accom- 
20  panying  regular  periodic  vibrations  in  a  body 

of  liquid  contained  therein,  and  reflecting  the 
same  to  produce  resonance,  and  a  sensitive 
device  adapted  to  be  acted  upon  by  such 
vibrations,  as  set  forth. 

25  2.  A  sound  receiver  for  submarine  signal- 
ing systems  comprising  in  combination  a  re- 

ceptacle secured  to  the  side  of  a  vessel  and 
having  walls  capable  of  withstanding  the 
variations  of  hydrostatic   pressure   accom- 

30  panying  regular  periodic  vibrations  in  a  body 
of  liquid  contained  therein,  and  a  sensitive 
deAuce  in  position  to  be  affected  by  such 
vibrations,  as  set  forth. 

3.  The  combination  of  a  liquid  resonator 

consisting  of  a  receptacle  with  rigid  walls 

capable  of  reflecting  regular  periodic  or  har- 
monic vibrations  set  up  in  a  body  of  liquid 

contained  within  the  same,  and  a  micro- 
phonic sensitive  device,  secured  over  an  ori- 

fice in  the  end  of  the  receptacle  through 
which  the  vibrations  are  caused  to  act  upon 
the  sensitive  device,  as  set  forth. 

4.  The  combination  of  a  liquid  resonator 
consisting  of  a  receptacle  with  rigid  walls 

capable  of  reflecting  regular  periodic  or  har- 
monic vibrations  set  up  in  a  body  of  liquid 

contained  within  the  same,  and  secured  over 

an  opening  in  the  side  of  a  vessel,  and  a  mi- 
crophonic sensitive  device  secured  over  an 

orifice  in  the  end  of  the  receptacle  through 
which  the  vibrations  are  caused  to  act  upon 
the  sensitive  device,  as  set  forth. 

5.  A  sound  receiver  for  submarine  signal- 
ing systems,  comprising  in  combination  a 

hollow  cylinder  with  walls  capable  of  with- 
standing the  variations  in  hydrostatic  pres- 

sure accompanying  the  vibrations  imparted 
to  a  body  of  liquid  contained  therein  and 
reflecting  the  same  to  produce  resonance,  a 

head  adjustable  in  said  cylinder  to  vary  the  di- 
mensions of  the  chamber  within  the  cylinder, 

and  a  sensitive  device  in  position  to  be  af- 
fected by  the  vibrations  of  the  body  of  liquid, 

as  set  forth. 
LUCIEN  I.  BLAKE. 

Witnesses : 
MacAllaster  Moore, 
J.  Converse  Gray. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  V.  Skelly,  a 

citizen  of  the  United  States  of  America,  and 
a  resident  of  Chicago,  in  the  county  of  Cook 

5  and  State  of  Illinois,  have  invented  certain 
new  and  useful  Improvements  in  Phonograph- 
Record  Holders,  of  which  the  following  is  a 
specification. 

The  main  objects  of  this  invention  are  to 
io  provide  an  improved  holder  for  the  record 

cylinders  of  phonographs  and  other  devices 
for  recording  and  reproducing  vibrations ;  to 
provide  a  holder  which  will  permit  the  record 
to  be  freely  handled  without  touching  the 

iS  recording  surface,  and  which  will  serve  as  a 
protector  for  the  record  when  it  is  removed 
from  the  machine;  to  provide  a  holder  of 
this  class  on  which  a  record  may  be  perma- 

nently mounted  and  which  may  be  readily 
20  slipped  upon  the  record-supporting  mandrel 

of  the  machine  and  will  then  serve  as  a  drum 

for  supporting  the  record  in  the  machine; 
and  to  provide  a  holder  which  will  permit  the 
record  to  freely  contract  or  expand  through 

25  temperature  changes  without  danger  of 
breakage  either  when  the  record  is  on  the 
machine  or  when  it  is  removed  therefrom, 
thus  avoiding  the  cause  of  most  of  the  break- 

age   of    phonograph   records.     Phonograph 
30  records  are  usually  broken  through  being 

forced  too  tightly  upon  the  supporting  drum, 
or  from  contraction  when  chilled  while  on  the 

drum  or  from  accidental  blows  during  the 
handling  of  the  records.     These  objects  are 

35  accomplished  by  the  device  shown  in  the 
accompanying  drawings,  in  which : 

Figure  1  is  a  longitudinal  section  of  a  pho- 
nograph record  holder  constructed  according 

to  this  invention  and  showing  a  cylindrical 
4°  record  in  position  thereon.  Fig.  2  is  trans- 

verse section  of  the  same  on  the  line  2 — 2  of 

In  the  construction  shown  in  the  drawings, 

the  shaft  3  represents  the  mandrel  of  a  pho- 
45  nograph  upon  which  the  record  cylinders  are 

mounted.  This  mandrel  is  mounted  in  long 
bearings  at  the  left  of  Fig.  1,  leaving  the  end 
4  free  and  unsupported.  The  bearing  for 
the  shaft  3  is  not  shown  in  the  drawing. 

5°  The  record-holder  comprises  a  sleeve  5  which 
fits  the  shaft  3  and  which  is  provided  with 
heads  6  and  7  each  having  therein  a  conical 
seat  8  adapted  to  fit  the  adjacent  end  of  a 
cylindrical  record  9.     Each  head  has  an  inner 

55  conical  core  10  which  serves  to  roughly  cen- 
ter the  record,  the  true  centering  of  the  rec- 

ord   being    however    accomplished    by    the 
engagement  of  the  conical  ends  of  the  record 
with  the  concave  conical  seats  of  the  heads. 
When  the  record  is  centered,   the   conical  6o 
cores  10  are  free  from  the  inner  periphery 
of  the  record  so  as  to  permit  the  same  to  freely 
contract  without  breakage.     The  head  6  is 
preferably  rigidly  mounted  on  one  end  of  the 
sleeve  5  and  the  conical  core  10  of  the  head  65 
6  is  hollow  and  extends  a  considerable  dis- 

tance inward  of  the  record  so  as  to  permit 

the  supporting  bearing  (not  shown)  to  ex- 
tend inward  of  the  record  and  give  firm  sup- 

port to  the  shaft  at  a  point  near  the  middle  of  70 
the  record. 

The  sleeve  5  is  threaded  at  the  end  oppo- 
site the  head  6  and'  has  a  nut  1 1  mounted 

thereon.     The  head  7  is  slidable  longitudi- 
nally of  the  sleeve  and  is  normally  urged  to-  75 

ward  the  head  6  by  means  of  a  spring  12 
bearing  between  the  nut  11  and  the  head  7. 
The  end  4  of  the  shaft  3  is  preferably  rounded    • 
or  tapered  so  as  to  permit  the  holder  to  be 
easily  slipped  endwise  upon  the  shaft,  and  80 
the  shaft  is   provided  with   a   shoulder  13 

against  which  the  end'  of  the  sleeve  5  bears when  the  sleeve  is  in  its  normal  position 
upon  the  shaft.     The  sleeve  5  is  prevented 
from   rotating   relatively   of   the    shaft   by  85 
means  of  a  spring  tongue  14  which  is  seated 
in  a  groove  in  the  shaft  3  and  bears  outward 
so  as  to  engage  the  sleeve  5.     The  sleeve  5 
may  be  provided  with  a  seat  for  the  spring 
14  so  as  to  avoid  any  possibility  of  relative  90 
rotation  of  the  record  and  supporting  man- 

drel while  in  operation.     The  extreme  outer 

periphery  15  of  the  heads  6  and  7  is  prefer- 
ably of  greater  diameter  than  the  recording 

surface  of  the  record  so  that  the  device  may  95 
rest  upon  its  side  on  a  table  without  injury 
to  the  record. 

To  place  a  record  in  the  holder,  the  nut  11, 
head  7,  and  spring  12  are  removed  from  the 
sleeve  and  the  record  is  then  slipped  over  the  100 
same  into  engagement  with  the  seat  8  of  the 
head  6.     The  head  7  is  then  placed  upon  the 
sleeve  in  engagement  with  the  other  end  of 
the  record,  and  the  spring  and  nut  are  re- 

placed, the  nut  being  screwed  inward  until  105 
the  spring  12  exerts  a  pressure  upon  the  head 
7.     The  nut  and  spring  now  serve  as  a  han- 

dle for  handling  the  record.     By  means  of 
this  handle,  the  record-holder  may  be  slipped 
upon  or  removed  from  the  shaft  3  of  the  ma-  no 
chine.-   A  plurality  of  these  record-holders 
with  their  records  mounted  upon  them  in  the 
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manner  described)  may  be  stored  in  a  cabinet 
or  box  provided  with  spindles  fitting  the 
sleeve  or  the  interior  of  the  cone  10.  The 

record  may  be  stood  upon  end,  the  head  b 
5  protecting  the  record  against  damage  through 

contact  with  a  supporting  surface  or  the 
record  may  he  laid  upon  its  side  when  the 

peripheries  15  will  protect  the  recording  sur- 
face from  contact  with  the  supporting  sur- 

io  face.  J n  commercial  use,  where  the  records 

upon  the  surface  of  the  record  cylinders  are 
frequently  shaved  off,  a  record  may  be  left  in 
its  holder  both  while  in  use  and  while  being 
shaved,  and  when  it  has  become  worn  out,  it 

15  may  be  replaced  by  another. 
Expansion  of  the  record  in  a  longitudinal 

direction  is  allowed  through  yielding  of  the 

spring  12;  and  expansion  in  a  transverse  di- 
rection is  also  permitted  since  the  conical 

20  seats  of  the  heads  accommodate  themselves 

to  changes  in  diameter  of  the  conical  ends  of 
the  record  cylinder  through  a  longitudinal 

yielding  of  the  spring  12.  The  heads  pro- 
tect the  recording  surf  ace  from  contact  with 

2  5  flat  surfaces  upon  winch  the  holder  is  laid  and 
also  protect  its  edges  from  shocks  or  blows. 

What  I  claim  as  my  invention  and  desire 

to  secure  by  Letters  Patent  is : — 
1.  A  record-holder  comprising  a  shaft,  a 

30  pair  of  heads  mounted  thereon  and  adapted 
to  engage  opposite  ends  of  a  tubular  record 
and  support  the  same  concentrically  of  said 
shaft,  one  of  said  heads  being  slidable  on  the 

shaft,  a  shoulder  on  said  shaft  adjustable  lon- 
35  gitudinally  thereof,  and  a  spring  bearing  be- 

tween said  shoulder  and  said  slidable  head 

and  normalty  urging  said  slidable  head  to- 
ward the  other  for  clamping  the  record  be- 
tween said  heads. 

40  2.  A  record-holder  comprising  a  sleeve,  a 
pair  of  heads  mounted  on  said  sleeve  and 
each  having  a  seat  adapted  to  engage  one  end 
of  a  tubular  record  for  supporting  the  record 
between  said  heads,  one  of  said  heads  being 

45  slidable  on  the  sleeve  and  the  other  being 
rigid  thereon,  and  a  spring  normally  urging 
said  slidable  head  toward  the  other  for 

clamping  the  record  between  said  heads,  said 
sleeve  being  adapted  to  be  slipped  on  and  off 

50  of  a  supporting  mandrel  and  all  being  adapt- 
ed to  serve  as  a  holder  for  handling  the  record 

when  removed  from  such  mandrel. 

3.  A  record-holder  comprising  a  sleeve,  a 
pair  of  heads  mounted  on  said  sleeve  and 

55  each  having  a  seat  adapted  to  engage  one  end 
of  a  tubular  record  for  supporting  the  record 
between  said  heads,  one  of  said  heads  being 

slidable  on  the  sleeve  and  the  other  being- 
rigid  thereon,  a  spring  normally  urging  said 

Co  slidable  head  toward  the  other  for  clamping 
the  record  between  said  heads,  and  a  nut  ad- 

justable on  said  sleeve  for  changing  the  ten- 
.sion  of  said  spring. 

4.  A  record-holder  comprising  a  sleeve,  a 
65  pair  of  heads  mounted  on  said  sleeve  and 

each  having  a  seat  adapted  to  engage  one  end 
of  a  tubular  record  for  supporting  the  record 
between  said  heads,  one  of  said  heads  being 
slidable  on  the  sleeve  and  the  other  being 
rigid  thereon,  and  a  spring  normally  urging  70 
said  slidable  head  toward  the  other  for  clamp- 

ing the  record  between  said  heads,  one  of  said 
heads  being  removable  to  permit  the  ready 
removal  of  the  record,  said  sleeve  being 

adapted  to  be  slipped  on  and  off  of  a  support-  75 
ing  mandrel  and  all  being  adapted  to  serve  as 
a  holder  for  handling  the  record  when  re- 

moved from  such  mandrel. 

5.  In  a  device  of  the  class  described,  the 
combination  of  a  shaft  having  a  free  end,  a  80 
sleeve  mounted  on  said  shaft  and  removable 

from  said  free  end,  means  for  securing  said 
sleeve  against  shifting  on  said  shaft,  a  head 

at  one  end  of  said  sleeve,  a  removable  shoul- 
der at  the  other  end,  a  second  head  slidably  85 

mounted  on  said  sleeve  between  said  shoul- 

der and  first  head,  and  a  spring  bearing  be- 
tween said  shoulder  and  slidable  head  and 

normally  urging  the  same  toward  said  first 
head,  said  heads  being  adapted  to  engage  cp 
the  ends  of  a  tubular  record  and  support  the 
same  concentrically  of  said  shaft. 

6.  In  a  device  of  the  class  described,  the 
combination  of  a  rotatable  shaft  having  a 
free  end,  a  sleeve  mounted  on  said  shaft  and  95 

removable  from  said  free  end,  means  for  se- 
curing said  sleeve  against  shifting  on  said 

shaft,  a  pair  of  heads  mounted  on  said  sleeve 
and  movable  toward  each  other,  and  a  spring 

normally   urging   said   heads    toward    each  roc 
other,  each  of  said  heads  having  a  conical 
seat  facing  the  seat  in  the  other  head,  and 

said  seats  being  adapted  to  engage  and  cen- 
ter a  cylindrical  record  mounted  between    ■ 

said  heads.  1 05 
7.  In  a  device  of  the  class  described,  the 

combination  of  a  shaft  having  a  free  end,  a 
sleeve  mounted  on  said  shaft  and  removable 

from  said  free  end,  a  spring  tongue  acting  be- 
tween said  shaft  and  sleeve  for  securing  said  1 10 

sleeve  against  shifting  on  said  shaft,  a  pair  of 
heads  mounted  on  said  sleeve  and  each  hav- 

ing a  seat  adapted  to  engage  one  end  of  a  tu- 
bular record  for  supporting  the  record  be- 
tween said  heads,  one  of  said  heads  being  slid-  1 1 5 

able  on  the  sleeve  and  the  other  being  rigid 
thereon,  and  a  spring  normally  urging  said 
slidable  head  toward  the  other  for  clamping 
the  record  between  said  heads. 

8.  In  a  device  of  the  class  described,  the  120 
combination  of  a  shaft  having  a  free  end,  a 
sleeve  on  said  shaft  and  removable  from  said 

free  end,  means  acting  between  said  shaft 
and  sleeve  and  adapted  to  normally  prevent 
rotation  of  said  sleeve  relatively  of  said  shaft  125 
while  permitting  said  sleeve  to  be  readily 
withdrawn  or  replaced  upon  said  shaft,  a 
pair  of  heads  mounted  on  said  sleeve  and 
each  having  a  seat  adapted  to  engage  one 

end  of  a  tubular  record  for  supporting  the  rec-  130 
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ord  between  said  heads,  one  of  said  heads  be- 
ing slidable  on  the  sleeve  and  the  other  being 

rigid  thereon,  and  a  spring  normally  urging 
said  slidable  head  toward  the  other  for  clamp- 

ing the  record  between  said  heads. 
9.  In  a  device  of  the  class  described,  the 

combination  of  a  shaft  having  a  free  end,  a 
sleeve  fitting  said  shaft  and  adapted  to  be 
slipped  upon  or  removed  therefrom  at  said 
free  end,  a  record  cylinder  having  conical 
ends,  and  a  pair  of  heads  mounted  on  said 
sleeve  and  having  conical  seats  fitting  the  re- 

spective conical  ends  of  said  record  cylinder, 
said  sleeve  and  heads  being  adapted  to  serve 
as  a  holder  for  protecting  said  record  against 
breakage  when  removed  from  said  shaft. 

10.  In  a  device  of  the  class  described,  the 
combination  of  a  shaft  having  a  free  end,  a 
sleeve  fitting  said  shaft  and  adapted  to  be 
slipped  upon  or  removed  therefrom  at  said 
free  end,  a  record  cylinder  having  conical 
ends,  and  a  pair  of  heads  mounted  on  said 
sleeve  and  having  therein  conical  seats  fit- 

ting the  respective  conical  ends  of  said  record 
cylinder,  said  sleeve  and  heads  being  adapt- 

ed to  serve  as  a  holder  for  protecting  said  rec- 
ord against  breakage  when  removed  from 

said  shaft,  and  said  sleeve  being  extended  be- 
yond one  of  said  heads  and  serving  as  a  han- 

dle for  said  record. 
11.  In  a  device  of  the  class  described,  the 

combination  of  a  shaft  having  a  free  end,  a 
sleeve  fitting  said  shaft  and  adapted  to  be 
slipped  upon  or  removed  therefrom  at  said 
free  end,  a  record  cylinder  having  convex 
conical  ends,  and  a  pair  of  heads  mounted  on 
said  sleeve  and  having  concave  conical  seats 
fitting  the  respective  conical  ends  of  said  rec- 

ord cylinder,  said  sleeve  and  heads  being 
adapted  to  serve  as  a  holder  for  protecting 
said  record  against  breakage  when  removed 
from  said  shaft. 

12.  The  combination  of  a  tubular  record 

cylinder  of  the  class  described,  having  con- 
vex conical  ends,  a  pair  of  heads  having  con- 
cave conical  seats,  respectively  fitting  oppo- 

site ends  of  the  cylinder,  and  means  extend- 

ing through  the  cylinder  and  connecting  said 
heads  to  form  a  holder  for  handling  the 
record.  50 

13.  A  record-holder  comprising  a  sleeve,  a 

pair  of  heads  mounted  on  said  sleeve  and' each  having  a  seat  adapted  to  engage  one  end. 
of  a  tubular  record  for  supporting  the  record 
between  said  heads,  one  of  said  heads  being  55 
slidable  on  the  sleeve,  and  yielding  means 
normally  urging  said  slidable  head  toward 
the  other  for  clamping  the  record  between 
said  heads,  said  sleeve  being  adapted  to  be 
slipped  on  and  off  of  a  supporting  mandrel  60 
and  all  being  adapted  to  serve  as  a  holder  for 
handling  the  record  when  removed  from  such 
mandrel. 

14.  The  combination  of  a  tubular  record 
cylinder  of  the  class  described,  a  pair  of  65 
heads  respectively  fitting  opposite  ends  of 
the  cylinder,  and  means  extending  through 
the  cylinder,  slidably  connecting  said  heads, 
and  having  an  open  central  part  to  receive  a 
supporting  mandrel,  said  means  being  adapt-  70 
ed  to  hold  said  heads  into  gripping  engage- 

ment with  their  respective  ends  of  the  cylin- 
der independently  of  such  supporting  man- 

drel. 
15.  The  combination  of  a  tubular  record  75 

cylinder  of  the  class  described,  a  pair  of  heads 
respectively  fitting  opposite  ends  of  the  cyl- 

inder, and  means  extending  through  the  cyl- 
inder, connecting  said  heads,  and  having  an 

open  central  part  to  receive  a  supporting  80 
mandrel,  said  heads  being  adapted  to  yield 
longitudinally  of  the  cylinder  to  compensate 
for  expansion  and  contraction  thereof,  and 
said  means  being  adapted  to  hold  said  heads 

into  gripping  engagement  with  their  respec-  85 
tive  ends  of  the  cylinder  independently  of 
such  supporting  mandrel. 

Signed  at  Chicago  this  9th  day  of  Febru- 
ary 1907. 

THOMAS  V.  SKELLY. 

Witnesses : 
L.  A.  Smith, 
E.  A.  Rummler.  j 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  Stone  Stone,  a 

citizen  of  the  United  States,  and.  a  resident  of 
Cambridge,  in  the  county  of  Middlesex  and 
State  of  Massachusetts,  have  invented  a  new 
and  useful  Improvement  in  Devices  for  Am- 

plifying Electrical  Currents,  of  which  the  fol- 
lowing is  a  specification. 

My  invention  relates  to  devices  for  ampli- 
fying electrical  currents,  however  produced, 

which  vary  in  accordance  with  the  sonorous 
vibrations  accompanying  vocal  or  other 
sounds,  and  it  relates  more  particularly  to 
devices  of  such  character  which  are  adapted 
to  amplify  without  distortion  the  currents, 
and  hence  the  sounds  produced  by  telegra- 
phones. 

The  primary  object  of  my  invention  is  to 
produce  a  device  for  amplifying  such  elec- 

trical currents,  in  which  the  diaphragm  or 
armature  which  is  actuated  by  said  currents 
and  which  in  turn  serves  to  actuate  the  mov- 

able electrode  of  a  microphonic  transmitter  is 
maintained  in  a  condition  of  stable  equilib- 

rium; and  a  secondary  object  of  my  invention 
is  to  provide  a  device  for  amplifying  without 
distortion  the  currents,  and  hence  the  sounds, 
produced  by  telegraphones. 

With  these  objects  in  view  my  invention 
consists  in  a  device  for  amplifying  electrical 
currents,  in  which  a  diaphragm  or  armature 
and  the  movable  electrode  of  a  microphonic 
transmitter  are  maintained  in  a  condition  of 
stable  equilibrium  between  a  magnetic  force 
and  an  opposing  mechanical  force  which  varies 
for  all  positions  of  said  diaphragm  and  elec- 

trode directly  as  said  magnetic  force,  and 
such  mechanical  force  may,  with  a  sufficient 
degree  of  approximation,  be  applied  by  an 
elastic  member  the  tension  of  which  increases 
as  the  square  of  its  deflection. 
My  invention  may  best  be  understood  by 

having  reference  to  the  drawings  which  ac- 
company and  form  a  part  of  this  specification, 

and  which  illustrate  one  form  of  apparatus 
and  arrangement  of  circuits  whereby  the 
hereinbefore  mentioned  objects  may  be  car- 

ried into  effect,  although  it  is  to  be  understood 
that  I  do  not  limit  myself  to  the  particular 
embodiments  therein  illustrated  inasmuch 
as  many  modifications  may  be  made  both  in 
the  apparatus  and  in  the  circuit  arrange- 

Fig. 

-3  of 

ments  without  departing  from  the  principle 
of  my  invention. 

In  the  drawings,  Figure  1  is  a  plan  view  of  55 

my  invention,  showing  the  circuit  arrange- 
ments in  diagram.     Fig.  2  is  a  longitudinal 

section  taken  on  the  line  2 — 2  of  Fig.  1. 
3  is  a  cross  section  taken  on  the  line  3 

Fig. 2.  60 

In  the  drawings,  D  D'  represent  rollers  on 
which  the  magnetizable  wire  C  is  wound. 
By  mechanisms  which  are  now  well  known 
and  which  form  no  part  of  my  invention,  the 
magnetizable  wire  C  has  its  magnetism  modi-  65 
fied  in  accordance  with  the  sonorous  vibra- 

tions which  accompany  vocal  or  other  sounds 
and  is  moved  past  the  electromagnet  A,  being 
maintained  always  closely  adjacent  to  the 
core  of  said  electromagnet.  As  is  now  well  70 
understood  by  those  skilled  in  the  art  of  teleg- 

raphones, the  relative  motion  produced  be- 
tween said  magnetizable  member  C  and  said 

electromagnet  will  produce  feeble  currents  in 
the  circuit  of  the  solenoid  which  constitutes  75 
part  of  said  electromagnet  and  if  a  telephone 
receiver  be  included  in  circuit  with  said  so- 

lenoid sound  waves  will  be  produced  corre- 
sponding more  or  less  accurately  to  the  origi- 

nal sonorous  vibrations  whereby  the  magnet-  80 
ism  of  the  member  C  originally  was  varied. 
These  sound  waves,  however,  will  be  ex- 

ceedingly minute,  and  although  various  at- 
tempts have  been  made  to  amplify  the  cur- 

rents produced  by  telegraphones 'and  the  re-  85 suiting  sounds  produced  by  said  currents  in 
telephone  receivers,  I  am  advised  that  as  yet 
no  such  attempt  has  been  commercially  suc- cessful. 

As  shown  in  Fig.  1,  the  circuit  of  the  sol  en-  90 
oid  which  constitutes  part  of  the  electromag- 

net A,  includes  the  serially-connected  coils 
6,  6  which  surround  cores  secured  to  the  per- 

manent magnet  6',  the  cores  of  said  coils  and 
said  permanent  magnet  being  secured  to  the  95 
cross  piece  5  of  brass  or  other  non-magnetic 
metal.     In  lieu  of  a  telephone  diaphragm  op- 

erated upon  by  the  magnetic  flux  created  by 
the  currents  flowing  in  the  coils  6  for  repro- 

ducing as  sonorous  vibrations  the  electric  vi-  100 
brations  developed  in  the  circuit  of  the  coils 
6  by  the  motion  of  the  magnetizable  member 
C  past  the  electromagnet  A,  I  cause  said  flux 
to  produce  relative  movements  between  the 
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electrodes  12  and  12'  of  a  microphonic  trans- 
mitter and  associate  in  any  suitable  manner 

the  sound-producing  mechanism  with  the 
circuit  which  includes  said  elect  rodes  and  t  he 

5  carbon  granules  i  I  which  separate  them. 
In  i  he  particular  embodiment  of  my  inven- 

i ion  w  bich  is  show  n  in  t he  drawings, the  sup- 

port '_'  w  Inch  may  be  of  brass,  is  secured  to  t  he 
base  I ,  which  may  be  of  any  suitable  material, 

10  and  carries  the  bolts  3,  3,  which  may  be 
threaded  through  said  support  2  and  held  in 

position  by  lock  nuts.  The  CfOSSpieoe  5  is  se- 
cured to  said  bolts  on  one  side  of  said  support 

and  the  cross  piece  -I  is  secured  to  the  bolts  on 
15  theot  her  side  of  said  support.  The  frame  16  to 

which  the  fixed  electrode  12'  and  carbon-con- 
taining capsule  1  5  are  secured  is  bolted  to  the 

frame  2  and  affords  means  for  connecting 
said  fixed  electrode  to  the  binding  post  c. 

>o  The  movable  electrode  12  is  secured  to  the 
screw  13,  and  the  screw  13  and  aluminium 
frame  17  are  secured  to  the  diaphragm  8  by 

means  of  the  nut  13'.  The  armature  7  of  the 
electromagnet  6,  6  is  threaded  on  the  project- 

25  ing  end  of  the  screw  13.  A  lock  nut  15'  is 
employed  to  secure  the  mica  diaphragm  23 
between  the  carbon  containing  capsule  15 
and  the  nut  22.  As  shown  more  clearly  in 
Fig.  1,  the  carbon  containing  capsule  15  is 

30  knurled  for  purposes  of  ready  adjustment 
and  when  adjusted  is  secured  in  the  frame  16 

by  a  set  screw  16'. 
The  diaphragm  8  may  be  secured  to  the 

support  2  by  means  of  the  springs  10  which 
35  carry  rubber  washers  on  their  ends,  and  as 

shown  the  diaphragm  8  may  have  its  pe- 
riphery covered  by  a  rubber  washer  9  or 

other  suitable  material  for  insulating  it  from 
said  support  2. 

40  The  wire  x  is  secured  to  the  insulating 
block  24  and  is  connected  through  the  bind- 

ing post  d  to  the  batter}'  B  and  the  primary 
Ix  of  the  transformer  M.  The  wire  y  is  con- 

nected to  the  frame  2,  which  as  above  stated, 

4.5  is  conductively  connected  to  the  fixed  elec- 

trode 12'  through  the  frame  16.  As  most 
clearly  shown  in  Fig!  2,  the  wire  x  is  con- 

duct ively  connected  to  the  movable  elec- 
trode 12  through  the  intermediary  of  the 

50  lock  nut  22  and  the  screw  13.  The  wire  y  is 
then  connected  through  the  binding  post  c  to 
the  primary  of  the  transformer  M,  thus  com- 
plet  ing  the  circuit  through  the  two  electrodes 

12,   12',  the  carbon  granules  14,  battery  B 
55   and  the  primary  of  the  transformer  M. 

h\  lieu  of  emplovung  an  electromagnet  con- 
nected in  series  with  the  coils  6,  6  for  the  pur- 

pose of  retracting  the  diaphragm  8  and  its 
attached  electrode  12,  I  use  a  mechanical  re- 

60  tracting  means  consisting  of  an  elastic  mem- 
ber 20  so  tensioned  that  the  force  exerted  by 

it  to  move  the  electrode  12  back  to  its  normal 

position  varies  directly  over  a  wide  range  of 
positions  of  said  electrode  approximately  as 

65  the  force  exerted  thereon  by  the  electromag- 

nets 6,  'i.  For  this  purpose  a  wire  20  se- 
cured to  t  he  extension  Is  of  the  frame  17  by 

the  nut  1!)  may  be  employed,  and  its  tension 

may  be  adjusted  by  the  adjusting  screws  20' 
which  are  threaded  through  the  bolts  3,  3.  70 
When  said  wire  is  so  constructed  and  ar- 

ranged that  its  tension  varies  as  the  square 
of  its  deflection,  it  will  be  evident  that  the 
movable  electrode  12  and  the  moving  parts 
secured  thereto  are  in  a  condition  of  stable  75 
equiUbrium,  for  the  force  exerted  on  said 
movable  electrode  by  the  electromagnets  (i,  (i 
varies  inversely  as  the  square  of  the  separa- 

tion of  the  armature  7  from  the  cores  of  said 

electromagnets.  By  thus  maintaining  the  80 
movable  electrode  in  a  condition  approxi- 

mating closely  that  of  stable  equilibrium 
during  the  operation  of  the  apparatus,  it  will 
be  apparent  that  during  such  operation  of 
said  apparatus  the  only  work  required  to  be  85 
done  by  the  magnetic  flux  developed  in  the 
electromagnets  6,  0  is  the  overcoming  of  the 
inertia  of  the  movable  electrode  12  and  its 

connected  moving  parts  as  distinguished 
from  the  overcoming  of  the  inertia  of  said  90 

parts  and  a  retractile  force.  In  this  man- 
ner, the  variations  effected  in  the  resistance 

of  the  circuit  of  the  battery  B  and  micro- 
phonic transmitter  are  greatly  amplified  with 

the  result  that  the  sounds  produced  by  a  tele-  95 
phone  receiver  included  in  said  circuit  are 
much  louder  than  they  would  be  were  the 

usual  magnetic  retractile  force  emplo}"ed  in lieu  of  the  member  20  and  also  distortion  is 

great!}*  diminished.  Instead  of  connecting  100 
the  telephone  receiver  directly  in  the  circuit 

of  the  battery  B  and  microphonic  transmit- 
ter, I  prefer  to  connect  said  telephone  re- 

ceiver T  in  series  with  the  secondary  I2  of  the 

step-up  transformer  M,  the  primary  of  wThich  105 
is  included  in  series  with  the  battery  B  and 
microphonic  transmitter,  inasmuch  as  such 

arrangement  results  in  a  still  further  ampli- 
fication. 

By  inclosing  the  apparatus  in  the  bell-jar  no 
25  and  evacuating  said   jar,   as  by  an   air 

pump  attached  to  the  orifice  21,  the  move- 
ment of  the  electrode  12  which  is  effected  by 

the   feeble   magnetic   forces   which   operate 

upon  the  armature  7  may  be  increased  on  ac-  J J  5 
count  of  the  resulting  reduction  of  friction, 
and  the  current  variations  created  in  the  cir- 

cuit  of  the  battery  B  may  be  correspond- 

ingly amplified.     For  the  purpose  of  main- 
taining the  vacuum  in  the  bell-jar  2.5,  the  J  20 

binding  posts  ah  c  d,  may  extend  through 
the  base  1  and  the  external  circuits  of  the 

magnets  6,  6  and  the  microphonic  transmit- 
ter may  be  connected  to  the  lower  ends  of 

said  binding  posts  as  indicated  in  the  dotted   125 
lines  in  Fig.  1 . 

I  claim — 1.  In  an  apparatus  for  amplifying  electric 
currents  varying  in  accordance  with,  sonorous 

vibrations,  a  microphonic  transmitter  com-  130 
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prising  a  fixed  and  a  movable  electrode, 
magnetically  operated  means  for  moving 
said  movable  electrode  in  one  direction  and 
mechanical  means  for  moving  said  electrode 
in  the  opposite  direction,  said  mechanical 
means  being  so  constructed  that  its  tension 
varies  as  the  square  of  its  deflection. 

2.  In  an  apparatus  for  amplifying  electric 
currents  varying  in  accordance  with  sonorous 
vibrations,  a  microphonic  transmitter  com- 

prising a  fixed  and  a  movable  electrode  and 
means  maintaining  said  movable  electrode 
in  a  condition  of  stable  equilibrium  during 
the  operation  of  the  apparatus. 

3.  In  an  apparatus  for  amplifying  electric 
currents  varying  in  accordance  with  sonorous 
vibrations,  an  armature,  a  microphonic 
transmitter  comprising  a  fixed  and  a  mov- 

able electrode,  means  securing  said  movable 
electrode  to  said  armature,  magnetic  means 
for  actuating  said  armature,  and  mechanical 
means  secured  to  said  movable  electrode  and 
exerting  thereon  a  force  in  opposition  to  the 
force  exerted  thereon  by  said  magnetic 
means,  said  mechanical  means  being  so  con- 

structed that  the  force  exerted  thereby  on 
said  movable  electrode  varies  for  all  posi- 

tions of  said  electrode  directly  as  the  force 
exerted  thereon  by  said  magnetic  means. 

4.  In  an  apparatus  for  amplifying  electric 
currents  varying  hi  accordance  with  sonorous 
vibrations,  a  microphonic  transmitter  com- 

prising a  fixed  and  a  movable  electrode,  an 
armature  secured  to  said  movable  electrode, 
magnetic  means  for  moving  said  movable  35 
electrode  in  one  direction,  and  an  elastic 
member  secured  to  said  movable  electrode 

for  moving  the  same  in  the  opposite  direc- 
tion, said  elastic  member  being  so  construct- 

ed that  the  force  exerted  thereby  on  said  40 
movable  electrode  varies  for  all  positions  of 
said  electrode  directly  as  the  force  exerted 
thereon  by  said  magnetic  means. 

5.  In  an  apparatus' for  amplifying  electric currents  varying  in  accordance  with  sonorous  45 
vibrations,  a  microphonic  transmitter  com- 

prising a  fixed  and  a  movable  electrode,  an 
armature  secured  to  said  movable  electrode, 
magnetic  means  for  moving  said  electrode  in 
one  direction  and  a  wire  secured  to  said  mov-  50 
able  electrode  for  moving  the  same  in  the 

opposite  direction,  said  wire  being  so  ten- 
sioned  that  the  force  exerted  thereby  on  said 
movable  electrode  varies  for  all  positions  of 
said  electrode  directly  as  the  force  exerted  55 
thereon  by  said  magnetic  means. 

In  testimony  whereof,  I  have  hereunto 
subscribed  my  name  this  17th  day  of  May 
1906. 

JOHN  STONE  STONE. 

Witnesses : 
Geo.  K.  Woodworth, 
E.  B.  Tomlinsen. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  K.  Cheney,  a 

citizen  of  the  United  States  of  America,  and 
a  resident  of  the  borough  of  Manhattan,  city, 

5  county,  and  State  of  New  York,  have  invent- 
ed certain  new  and  useful  Improvements  in 

Composition  of  Matter  for  Sound-Records,  of 
which  the  following  is  a  specification. 

M}T  invention  relates  generally  to  sound 
io  record  tablets  and  is  more  specifically  de- 

signed to  produce  a  composition  of  matter 
for  use  as  a  recording  surface  or  record  tablet 
for  talking  machines.  For  this  purpose,  it  is 
desirable  that  such  a  material  should  be  per- 

fectly amorphous  and  sufficiently  hard  and 

tough  to  permit  ordinary  handling  and  re- 
sist changes  in  temperature.  At  the  same 

time,  it  must  not  be  too  brittle,  as  this  prop- 
erty tends  to  cause  it  to  crack,  chip  and 

break  unevenly  under  the  action  of  the  cut- 
ting style,  which  results  in  mutilating  the 

record  and  gives  rise  to  harsh  unpleas- 
ant sounds  on  reproduction.  The  material 

should  furthermore  be  of  such  texture  and 

possess  sufficient  coherence  to  permit  a  sharp 
clean  cut  to  be  made  in  the  surface  thereof 

and  the  shavings  as  formed,  to  be  readily  re- 
moved, without  any  tendency  to  become 

sticky  and  adhere  to  the  record,  recorder,  etc. 

I  obtain  a  composition  possessing  the  vari- 
ous essential  properties  and  characteristics 

above  pointed  out,  by  combining  equal  parts 
of  ozocerite  and  paraffin.  Such  a  composi- 

tion I  find  to  be  tough  and  smooth  in  tex- 
ture. The  shaving  formed  by  the  recording 

point  is  continuous  and  does  not  break  into 
bits  and  stick  to  the  surface  of  the  record  or 

clog  the  point  of  the  stylus.  The  record 
groove  is  clean  cut  and  the  walls  or  surface 

40  thereof  are  smooth  and  entirely  free  of  ine- 
qualities. 

The  accompanying  drawing  illustrates  a 
common  form  of  record  tablet,  such  as  is  or- 

dinarily employed  in  practice. 
The  tablet  may  be  formed  throughout  of  45 

the  composition  or  the  body  A,  thereof  may 
be  of  a  different  material  and  coated  to  a 

suitable  depth  with  the  composition  to  form 
a  record  surface  B. 

In  carrying  out  my  invention,  I  take  ozo-  50 
cerite  and  paraffin  in  suitable  proportions, 
preferably  about  equal  parts,  and  reduce  or 
concentrate  the  same  by  the  application  of 

heat.  As  the  material  melts,  the  tempera- 
ture is  gradually  increased,  until  the  boiling  55 

point  is  reached  and  it  is  thereafter  raised  to 
350  or  400°  Fahrenheit  and  continued  for  an 
hour  or  more,  or  until,  on  test,  it  exhibits  the 
required  degree  of  hardness,  toughness,  etc. 
It  is  then  poured  into  molds  conforming  to  60 
the  desired  shape  of  the  record  blanks  or  tab- 

lets and  allowed  to  cool  and  harden.  Upon 
being  removed  from  the  molds,  the  surface 
B,  of  the  blank  is  trued  up  to  receive  the 
sound  record.  65 

Having,  therefore,  described  my  invention, 
I  claim : 

1 .  A  record  tablet  having  a  recording  sur- 
face consisting  essentially  of  a  composition  of 

ozocerite   and  paraffin  in  suitable  propor-  70 
tions. 

2.  A  record  tablet  consisting  essentially  of 
a  composition  of  equal  parts  01  ozocerite  and 

paraffin. Signed  at  New  York,  N.  Y.  this  4th  day  of  75 
June,  1903. 

GEORGE  K.  CHENEY. 

Witnesses : 
J.  E.  Pearson, 
W.  H.  Pumphret. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Varian  M.  Harris^  a 

citizen  of  the  United  States  of  America,  and 
a  resident  of  Chicago,  in  the  county  of  Cook 

5  and  State  of  Illinois,  have  invented  certain 

new  and  useful  Improvements  in  the  Manu- 
facture of  Cylindrical  Phonograph  Record- 

Blanks,  of  which  the  following  is  a  specifica- 
tion. 

io  This  invention  relates  to  means  for  form- 
ing cylindrical  phonograph  record  blanks 

from  sheets  of  celluloid,  and  has  for  its  object 
to  provide  a  simple  and  efficient  structural 
arrangement  and  combination  of  parts  where- 

15  by  the  sheet  of  material  bent  into  a  cylin- 
drical form,  is  securely  held  and  united  by  a 

longitudinally  extending  cemented  seam  to 
form  a  cylindrical  blank  equal  in  all  respects 
to  the  drawn  tubes  or  cylinders  heretofore 

20  used  in  the  manufacture  of  phonograph  rec- 
ords, all  as  will  hereinafter  more  fully  appear. 

In  the  accompanying  drawings : — Figure  1 
is  a  longitudinal  sectional  elevation,  on  line 

x — x,  Fig.  3,  of  an  apparatus  embodying  the 
[25  present  invention,  and  showing  the  parts  in 

the  position  in  which  the  carriage  has  com- 
pleted an  active  stroke.  Fig.  2  is  a  similar 

view  showing  the  parts  in  the  position  for 
the    commencement    of    an    active    stroke. 

30  Fig.  3  is  an  enlarged  end  elevation. 
Similar  numerals  of  reference  indicate 

like  parts  in  the  different  views. 
Referring  to  the  drawings,  1  represents  a 

stationary  slideway  of  any  usual  construc- 
35  tion,  and  provided  with  suitable  feet  by 

which  it  is  supported  in  a  horizontal  position 
upon  a  work  bench  or  table. 

2  are  a  plurality  of  saddle  pieces  secured  in 
fixed  relation  to  the  slideway  1,  and  adapted 

40  to  support  the  cylindrical  work  holder  in 
proper  position  in  the  apparatus. 

3  is  the  cylindrical  work  holder  above  re- 
ferred to,  and  consisting  of  a  cylindrical  shell 

of  metal,  or  other  equivalent  rigid  material, 
45  slitted  along  its  length  to  form  the  longitu- 

dinal opening  or  gap  4  in  the  wall  of  the 
holder  as  shown. 

5  are  ears  upon  the  opposed  edges  of  the 
gap  4,  through  which  pass  adjusting  screws 

50  6,  by  winch  an  adjustment  in  the  diameter 
of  the  holder  can  be  effected  as  required  in 
the  actual  and  continued  use  of  the  appa- 
ratus. 

7  is  the  sheet  of  celluloid  to  be  operated 
55  on,  and  which  is  bent  into  a  cylindrical  form 

and  inserted  into  the  interior  of  the  cylin- 
drical holder  3,  with  the  meeting  edges  and 

seam  formed  thereby,  located  at  the  under 
side  of  the  blank  celluloid  cylinder  so  formed, 
and  as  shown  more  particularly  in  Fig.  3.         60 

8  is  a  carriage  sliding  longitudinally  on  the 
slideway  1,  and  carrying  a  supply  tank  9  in 
which  is  contained  a  supply  of  the  cementing 
fluid  used  in  the  practical  operation  of  the 

apparatus,  and  which  fluid  will  usually  con-  65 
sist  of  a  cellulose  product  dissolved  in  ether. 

10  is  a  fountain  pen  pivo  tally  supported 

on  the  carriage  8,  and  having  one  end  con- 
nected by  a  flexible  tube  11,  with  the  sup- 

ply tank  9,  while  it's  other  end  is  of  an  elon-  70 
gated  form  and  ends  in  a  capillary  discharge 
point  12  through  which  the  cementing  fluid 
flows,  as  said  point  moves  in  contact  with 
the  work. 

13  is  a  depending  operating  arm  rigidly  75 
connected  to  the  fountain  pen  10,  aforesaid. 

14  and  15  are  stationary  stops  arranged 
near  the  limit  of  the  longitudinal  travel  of 
the  carriage  9,  in  each  direction,  and  which 
are  adapted  to  alternately  contact  with  the  80 
arm  13  to  raise  the  discharge  point  12  from 
the  work,  at  the  ending  of  its  active  stroke, 
and  in  like  manner  depress  said  discharge 
point  at  the  ending  of  its  inactive  stroke  and 
previous  to  the  beginning  of  the  active  stroke ;  85 

such  operations  taking  place  in  an  auto- 
matic manner  during  a  continued  operation 

of  the  apparatus. 

The  operation  of  the  apparatus  is  as  fol- 
lows:— A  sheet  of  celluloid  of  the  proper  di-  90 

mensions  is  bent  into  a  cylindrical  form  and 
inserted  in  the  interior  of  the  cylindrical 

work  holder  3,  which  is  adjusted  to  the  re- 
quired diameter  by  the  adjusting  screws  6. 

The  work  holder  is  then  placed  in  position  on  95 

the  saddle  pieces  2,  with  the  seam  of  the  cel- 
luloid cylinder  located  at  the  lowermost 

point  in  the  height  of  said  cylinder  as  shown. 
The  operator  now  moves  the  carriage  8  to 
bring  the  discharge  point  12  of  the  fountain  100 
pen  10  to  the  rear  end  of  the  interior  of  the 
work  and  work  holder,  as  illustrated  in  Fig. 
2,  and  as  such  position  is  reached  the  stop  15 
contacts  with  the  arm  13  to  automatically 

depress  the  discharge  point  12  to  an  opera-  105 
tive  position.  A  return  movement  is  now 
imparted  to  the  carriage  and  the  discharge 
point  12  is  drawn  along  the  longitudinal  seam 
of  the  celluloid  cylinder  7  to  deposit  the  ce- 

menting solution ;  with  the  ending  of  such  ac-  no 
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tive  or  return  stroke  of  the  carriage,  the  stop 
II  contacts  with  the  arm  13  to  automatically 
raise  the  discharge  point  12  into  its  normal 
inoperal  Lve  position.  The  work  holder  with 

5  its  contained  cylinder  of  celluloid,  is  now  re- 
moved from  the  apparatus  and  stacked  away 

to  dry  out,  and  is  replaced  by  a  succeeding 
holder  and  its  contained  sheet  of  celluloid, 

the  system  requiring  a  large  number  of  coun- 
io  terpart  work  holders  in  the  attainment  of 

rapid  and  perfect  work. 
Having  thus  fully  described  my  said  inven- 

t  ion,  what  I  claim  as  new  and  desire  to  secure 

by  Letters  Patent,  is: — 
15  1.  In  an  apparatus  for  forming  sheet  cellu- 

loid into  cylindrical  phonograph  record 
blanks,  the  combination  of  a  cylindrical 
work  holder  adapted  to  maintain  a  sheet  of 
celluloid  in  a  cylindrical  form,  means  for  sup- 

20  porting  the  work  holder  in  a  horizontal  posi- 
tion, a  slideway  arranged  longitudinal  to  the 

work  holder,  a  carriage  moving  on  said  slide- 
way,  and  a  fountain  pen  carried  by  said  car- 
riage. 

25  2.  In  an  apparatus  for  forming  sheet  cel- 
luloid into  cylindrical  phonograph  record 

blanks,  the  combination  of  a  longitudinally 
slotted  cylindrical  work  holder  adapted  to 
maintain  a  sheet  of  celluloid  in  a  cylindrical 

30  form,  means  for  effecting  a  change  in  the  di- 
ameter of  said  work  holder,  means  for  sup- 
porting the  work  holder  in  a  horizontal  po- 

sition, a  slideway  arranged  longitudinal  to 
the  work  holder,  a  carriage  moving  on  said 

35  slideway,  and  a  fountain  pen  carried  by  said 
carriage. 

3.  In  an  apparatus  for  forming  sheet  cel- 
luloid into  cylindrical  phonograph  record 

blanks,    the    combination    of    a    cylindrical 
40  work  holder  adapted  to  maintain  a  sheet  of 

celluloid  in  a  cylindrical  form,  stationary  sad- 
dle pieces  for  supporting  the  work  holder  in  a 

horizontal  position,  a  slideway  arranged  lon- 
gitudinal to  the  work  holder,  a  carriage  mov- 

ing on  said  slideway,  and  a  fountain  pen  car- 
ried by  said  carriage. 

4.  In  an  apparatus  for  forming  sheet  cel- 
luloid into  cylindrical  phonograph  record 

blanks,  the  combination  of  a  longitudinally 
slotted  cylindrical  work  holder  adapted  to 
maintain  a  sheet  of  celluloid  in  a  cylindrical 
form,  stationary  saddle  pieces  for  supporting 
the  work  holder  in  a  horizontal  position,  a 
slideway  arranged  longitudinal  to  the  work 
holder,  a  carriage  moving  on  said  slideway, 
and  a  fountain  pen  carried  by  said  carriage. 

5.  In  an  apparatus  for  forming  sheet  cel- 
luloid into  cylindrical  phonograph  record 

blanks,  the  combination  of  a  cylindrical 
work  holder  adapted  to  maintain  a  sheet  of 
celluloid  in  a  cylindrical  form,  means  for  sup- 

porting the  work  holder  in  a  horizontal  posi- 
tion, a  slideway  arranged  longitudinal  to  the 

work  holder,  a  carriage  moving  on  said  slide- 
way,  a  supply  tank  on  said  carriage,  a  piv- 

oted fountain  pen  carried  by  said  carriage 
and  connected  with  said  tank,  and  means  for 
tilting  said  pen  near  the  ends  of  its  travel. 

6.  In  an  apparatus  for  forming  sheet  cel- 
luloid into  cylindrical  phonograph  record 

blanks,  the  combination  of  a  longitudinally 
slotted  cylindrical  work  holder  adapted  to 
maintain  a  sheet  of  celluloid  in  a  cylindrical 
form,  means  for  effecting  a  change  in  the  di- 

ameter of  said  work  holder,  means  for  sup- 
porting the  work  holder  in  a  horizontal  posi- 

tion, a  slideway  arranged  longitudinal  to  the 
work  holder,  a  carriage  moving  on  said  slide- 
way,  a  supply  tank  on  said  carriage,  a  pivot- 

ed fountain  pen  carried  by  said  carriage  and 
connected  with  said  tank,  and  means  for  tilt- 

ing said  pen  near  the  ends  of  its  travel. 
Signed  at  Chicago,  Illinois  this  10th  day  of 

October  1906. 
VARIAN  M.  HARRIS. 

Witnesses : 
Robert  Burns, 
Henry  Moe. 
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55 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Varian  M.  Harris,  a 

citizen  of  the  United  States  of  America,  and 
a  resident  of  Chicago,  in  the  county  of  Cook 
and  State  of  Illinois,  have  invented  certain 
new  and  useful  Improvements  in  Molding 
Phonograph-Records,  of  which  the  following 
is  a  specification. 

This  invention  relates  to  that  class  of 

molding  apparatus  for  cylindrical  phono- 
graph records,  in  which  a  blank  cylinder  of 

celluloid  or  the  like  is  expanded  by  elastic 
fluid  pressure  and  in  the  presence  of  heat  into 
the  interior  of  a  properly  formed  cylindrical 
matrix;  and  the  present  improvement  has 
for  its  object  to  provide  a  simple  and  efficient 
structural  formation  and  combination  of 

parts  whereby  a  very  effective  sealing  is  at- 
tained at  the  respective  ends  of  the  cylin- 

drical blank  during  the  molding  operation, 
all  as  will  hereinafter  more  fully  appear. 

In  the  accompanying  drawings : — Figure  1 
is  a  side  elevation  illustrating  the  general  ar- 

rangement of  parts  of  the  present  molding 
apparatus.  Fig.  2  is  an  enlarged  central  de- 

tail section  of  the  mold  portion,  having  the 
present  invention  applied.  Fig.  3  is  a  detail 
transverse  section  of  the  same,  on  line  x — x, 
Fig.  2. 

Similar  numerals  of  reference  indicate  like 
parts  in  the  different  views. 

Referring  to  the  drawings,  1  represents  the 
stationary  supporting  frame  or  housing  of 
the  apparatus,  and  which  in  the  construction 
shown  in  the  drawing  comprises  upper  and 
lower  horizontal  members  2  and  3,  integrally 
connected  together  by  a  vertical  member  4, 
adapted  for  attachment  to  a  wall  or  post. 

5  is  the  matrix  of  the  apparatus,  having  a 
hollow  cylindrical  form,  open  at  both  ends, 
and  provided  on  its  inner  surface  with  sound 
record  indentations  as  usual  in  the  present 
type  of  matrices  or  molds. 

6  is  a  shell  of  metal  encircling  the  matrix  5, 
and  adapted  to  afford  strength  and  stiffness 
to  the  matrix  in  actual  use;  in  the  present 
improvement  such  shell  has  a  greater  length 
than  the  matrix,  for  the  purpose  hereinafter 
stated. 

7  is  the  stationary  closure  head  for  the 
lower  end  of  the  mold  or  matrix  aforesaid, 
and  is  supported  in  a  stationary  condition 
upon  the  upper  side  of  the  lower  member  2  of 
the  main  frame  by  any  usual  means,  prefer- 

ably however  by  a  pipe  connection  herein- 
after described. 

8  is  the  removable  end  closure  head  for  the 
upper  end  of  the  mold  or  matrix  aforesaid,  of 
a  counterpart  form  to  the  stationary  closure 
head  7,  and  is  provided  with  a  central  guide  6o 
stem  9  adapted  to  fit  a  vertical  guide  bore  in 
the  upper  horizontal  member  3  of  the  main 
frame,  and  have  vertical  adjustment  therein 
in  a  direction  to  and  from  the  upper  end  of 
the  matrix.  65 

10  is  a  clamping  screw  or  other  equivalent 
fastening  means  for  securing  the  removable 
end  head  8  and  guide  stem  9  at  the  required 

adjustment. 
In  the  present  construction  the  end  closure  70 

heads  7  and  8  are  formed  with  tapering  pe- 
ripheries as  shown,  so  as  to  have  a  Wedging 

fit  in  the  interior  of  the  respective  ends  of  the 
cylindrical  phonograph  record  blank  11,  to 
form  pressure  tight  joints  at  such  points.  75 

12  are  floating  rings  arranged  at  the  re- 
spective ends  of  the  matrix  5  in  receiving 

cavities  formed  by  the  extensions  of  shell  6 
beyond  the  matrix;  the  fit  between  said  ring 
and  the  described  parts  being  a  loose  one  to  80 
permit  of  the  passage  of  any  confined  air  in 
the  practical  operation  of  the  apparatus. 

13  are  annular  channels  formed  in  the 
interior  of  the  floating  rings  12,  and  into 
which  the  end  portions  of  the  cylindrical  85 
phonograph  record  blank  11  are  adapted, 
under  the  internal  pressure  existing  in 
actual  use,  to  be  found  in  the  form  of  annular 
beads,  to  constitute  a  very  efficient  pressure 
tight  joint  at  such  points.  90 

14  are  one  or  more  radial  passages  extend- 
ing outward  from  the  annual  channels  13 

to  permit  of  the  ready  passage  therefrom  of 
the  air  contained  therein,  as  the  joints  above 
referred  to  are  forming.  95 

15  is  a  vertical  inlet  pipe,  the  upper  end  of 
which  is  fixedly  secured  in  a  central  bore  in 
the  stationary  closure  head  7,  aforesaid. 

16  is  a  small  vent  pipe  arranged  centrally 

in  the  inlet  pipe  15,  and  provided  with  a  con-  100 
trolling  valve  17  as  shown. 

18  is  a  valved  branch  pipe  connecting  with 
the  inlet  pipe  15  and  adapted  to  introduce 
from  a  suitable  source  a  pressure  of  steam 
into  the  interior  of  the  apparatus.  19  is  a  105 
secondary  valved  branch  pipe  also  connect- 

ing with  the  inlet  pipe  15,  and  adapted  to 
introduce  from  a  suitable  source  a  pressure 
of  air  for  use  in  the  drying,  cooling  and  shrink- 

ing of  the  molding  process,  as  hereinafter  no 
more  fully  set  forth. 

The  operation  of  the  present  apparatus  is 
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as  follows: — The  cylindrical  phonograph  rec- 
ord blank  11  is  first  inserted  in  the  interior 

of  the  matrix  5,  after  which  the  ends  thereof 
are  closed  by  the  insertion  of  the  tapering 

5  closure  heads  7  and  8  to  form  a  pressure 
tight  chamber,  of  which  the  phonograph 
record  blank  and  the  opposed  closure  heads 
form  the  encompassing  walls.  Steam  pres- 

sure is  now  admitted  to  said  pressure  cham- 
ber, to  first  expel  the  air  contained  therein 

through  the  vent  pipe  16,  after  which  the 
valve  17  in  said  pipe  is  closed  and  the  steam 
pressure  maintained  for  a  sufficient  period  of 
time  to  cause  a  softening  of  the  walls  of  the 

15  phonograph  record  blank  and  the  molding 
thereof  into  the  indentations  of  the  matrix  5. 
The  steam  pressure  is  then  shut  off,  and  a 

supply  of  air  introduced  to  dry  out  the  inte- 
rior of  the  phonograph  record  blank,  and 

with  such  drying  operation  effect  a  cooling 
and  shrinkage  of  the  same,  so  that  the  fin- 

ished phonograph  record  can  be  readily  re- 
moved for  subsequent  mounting  upon  a  suit- 

able submandrel. 

Having  thus  fully  described  my  invention, 
what  I  claim  as  new  and  desire  to  secure  by 
Letters  Patent,  is : — 

1.  In  an  apparatus  for  molding  cylindrical 

20 

25 

phonograph  records,  the  combination  of  a 
matrix  having  an  indented  cylindrical  bore,  30 
a  pair  of  tapering  heads  closing  the  respective 
ends  of  the  matrix  chamber,  and  floating 
rings  arranged  at  the  respective  ends  of  the 
matrix  and  provided  with  internal  annular 
channels  adapted  to  form  pressure  tight  35 
joints  with  the  ends  of  the  cylindrical  phono- 

graph blank  operated  on. 
2.  In  an  apparatus  for  molding  cylindrical 

phonograph  records,  the  combination  of  a 
matrix  having  an  indented  cylindrical  bore,  40 
a  pair  of  tapering  heads  closing  the  respective 
ends  of  the  matrix  chamber,  and  floating 
rings  arranged  at  the  respective  ends  of  the 
matrix  and  provided  with  internal  annular 
chambers  adapted  to  form  pressure  tight  45 
joints  with  the  ends  of  the  cylindrical  phono- 

graph blank  operated  on,  the  said  grooves 
having  radial  exit  passages  for  the  escape  of 
air  therefrom. 

Signed  at  Chicago,  Illinois  this  10th  dav  of  50 
October  1906. 

VARIAN  M.  HARRIS. 

Witnesses : 
Robert  Burns, 
Henry  Uloe. 

- 
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To  all  whom,  it  may  concern: 
Be  it  known  that  I,  Charles  M.  Miller,  a 

citizen  of  the  United  States,  residing  at 
Alameda,  in  the  count}^  of  Alameda  and 

5  State  of  California,  have  invented  new  and 

useful  Improvements  in  Talking-Machine 
Attachments,  of  which  the  following  is  a 
specification. 

My  invention  relates  to  an  attachment  for 
io  talking  machines,  in  which  the  records  are  of 

the  disk  class,  and  it  is  intended  to  protect 
the  disks  from  injury  after  the  finish  of  the 

piece. 
It  consists  of  the  parts  and  the  construc- 

ts tions  and  combinations  of  parts  which  I  will 
hereinafter  describe  and  claim. 

Figure  1  is  a  partial  plan  view  of  a  phono- 
graph showing  the  attachment  of  my  device. 

Fig.  2  is  a  plan  view  of  same.     Fig.  3  is  a  sec- 
20  tion  on  line  X — X  of  Fig.  2. 

In  the  operation  of  machines  of  this  class, 

the  disk  having  the  record  upon  it  is  re- 
volved beneath  a  point  which  is  held  with 

relation  to  the  disk  so  as  to  follow  the  lines  of 

25  the  record.  It  is  necessary  to  attend  to  the 
machine  and  lift  the  arm  which  carries  the 

point  out  of  contact  with  the  disk  as  soon  as 
possible  after  the  finish  of  the  piece  that  is 

being  played,  otherwise  the  points  will  some- 
30  times  jump  and  be  thrown  back  on  to  the 

lines  of  the  record  so  as  to  injure  it. 
It  is  the  object  of  my  invention  to  prevent 

such  an  accident,  and  it  is  effected  as  follows: 
A  is  an  arm  projecting  from  a  central  hub 

35  or  disk  as  at  2.  This  disk  or  hub  has  a  hole 
through  it  which  is  adapted  to  fit  the  central 
vertical  post  of  the  machine,  and  for  conven- 

ience may  have  a  loop  or  handle  3  of  any  de- 
scription by  which  it  can  be  placed  upon  or 

40  removed  from  the  post. 
4  is  a  clamp  which  has  sufficient  adherence 

to  the  post  to  hold  the  arm  A  in  a  stationary 
position.  This  may  be  effected  either  by  a 
piece  of  cork  or  rubber,  or,  as  in  the  present 

45  case,  a  thin  metal  tube  slitted  vertically  to 
form  a  series  of  elastic  vertical  ribs  which 

will  slightly  clamp  the  post,  and  hold  the 
arm  in  any  position  in  which  it  may  be 
placed  sufficient  to  prevent  its  being  dis- 

50  placed,  but  which  will  allow  it  to  move 
around  when  the  proper  time  arrives. 

5  is  a  radially  movable  slide  carried  upon 
the  arm  A.  To  provide  for  this  movement, 
the  edges  of  the  arm  A  may  be  turned  over 

55  to  form  grooves  in  which  the  edges  of  the 
slide  move  with  sufficient  friction  to  hold  the 

slide  at  any  point  where  it  may  be  set.  The 
outer  end  of  this  slide  is  curved  or  made  to 

extend  from  what  may  be  termed  the  rear 
edge  toward  the  front  edge.  The  arm  and  60 
slide  revolve  in  unison  with  the  disk  during 
the  performance.  This  front  edge  has  a 
small  notch  made  in  it,  as  at  6,  the  object  of 
which  is  to  catch  and  hold  the  pin  which  is 
following  the  record,  after  the  piece  has  been  65 
completed. 

The  operation  of  the  device  will  be  as  fol- 
lows: The  elastic  sleeve  is  placed  over  the 

post,  and  the  slide  5  is  moved  inwardly  or 

outwardly  upon  the  arm  A  until  the  point  6a  70 
is  just  at  the  termination  of  the  last  circle  of 
the  record.     The  pin  in  the  end  of  the  arm  to 
which  it  is  attached,  being  let  down  upon  the 
record  at  the  outer  edge  as  is  customary,  will 
follow  the  record  until  the  piece  is  finished,  75 

at  which  instant  it  will  arrive  at  the  point  6a, 
and  just  after  the  completion  of  the  record, 
the  pin  will  be  engaged  by  this  point  and 
moved  into  the  notch  which  thus  holds  it  se- 

curely, and  the  pin  will  be  prevented  from  80 
jumping,  or  in  other  ways  injuring  the  record. 

I  prefer  to  make  the  projecting  point  as 

thin  as  convenient,  and  to  make  a  little  up- 
turned lip  or  edge  6a  at  the  side  and  bottom 

of  the  notch  6  to  insure  the  engagement  of  85 
the  tone  point. 

Having  thus  described  my  invention,  what 

I  claim  and  desire  to  secure  by  Letters  Pat- 

ent is— 1.  In  a  disk  record  talking  machine,  a  ra-  9° 
dially  projecting  arm  and  a  part  slidably 

guided  on  said  arm  and  having  a  notch  in  its    ■ 
outer  end  adapted  to  be  engaged  by  the  tone 
producing  points  after  the  record  has  been 
completed.  95 

2.  In  a  disk  record  talking  machine,  the 
combination  of  an  arm  provided  with  guides, 
means  for  attaching  said  arm  to  the  central 
post  of  the  machine,  and  a  member  slidable 
in  the  guides  on  said  arm,  and  having  its  100 
outer  end  notched  to  form  a  stop  for  the  tone 
producing  point  when  the  record  has  been 
completed. 

3.  In  a  disk  record  talking  machine,  an 

arm,  means  by  which  said  arm  is  attached  to  105 
the  central  post  with  slight  frictional  hold,  a 
radially  slidable  plate  carried  upon  said  arm, 
said  plate  having  a  terminal  point  and  notch 
adapted  to  engage  the  tone-producing  point 
after  the  completion  of  the  record.  no 

4.  In  a  disk-record  talking  machine  or  the 
like,  a  radially  adjustable  arm,  a  socket  by 
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w  Inch  it  may  be  attached  to  the  central  post, 
with  slight  motional  adherence,  a  point  and 
notch  at  the  outer  end  having  an  upturned 

lip  adapted  to  be  engaged  by  the  tone-pro- 
ducing point  upon  its  arrival  at  the  end  of  the 

record. 
In  testimony  whereof  I  have  hereunto  set 

my  hand  in  presence  of  two  subscribing  wit- nesses. 

CHARLES  M.  MILLER. 

Witnesses: 
W.  A.  L.  Miller, 
Annie  L.  Miller. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edwin  H.  Mobley,  a 

citizen  of  the  United.  States,  residing  in  Rut- 
ledge,  Pennsylvania,  have  invented  certain 

5  Improvements  in  Sound-Boxes  for  Talking- 
Machines,  of  which  the  following  is  a  specifi- 
cation. 

The  object  of  my  invention  is  to  so  con- 
struct a  sound  box  for  talking  machines  as  to 

to  insure  a  good  reproduction  of  the  record,  to 
vary  the  area  of  outlet  from  the  chamber  be- 

neath the  diaphragm  to  accord  with  the 
character  of  the  record  which  is  being  repro- 

duced, and  to  permit  ready  access  to  the 

15  stylus"  lever  for  the  purpose  of  removing  and 
replacing  the  stylus.  This  object  I  attain  in 
the  manner  hereinafter  set  forth,  reference 
being  had  to  the  accompanying  drawing,  in 
which 

20  Figure  1,  is  a  transverse  section  of  a  sound 
box  for  talking  machines  constructed  in  ac- 

cordance with  my  invention;  Fig.  2,  is  a  front 
view  of  the  same  with  the  diaphragm  and 
stylus  lever  removed;  Fig.  3,  is  a  front  view 

25  of  the  stylus  lever  mounting;  Fig.  4,  is  a 
transverse  section  on  the  line  a — a,  Fig.  1; 
Fig.  5,  is  a  view  illustrating  a  special  form  of 
stylus  lever  mounting;  and  Fig.  6,  is  a  view 
illustrating  a  modification  of  one  of  the  fea- 

30  tures  of  the  invention. 
1  represents  the  cup-shaped  sound  box 

casing  having  at  the  back  a  tubular  neck  2, 
which  is  rotatably  mounted  in  the  tubular 
sleeve  3,  the  latter  being  intended  to  carry 

35  the  horn,  or  other  sound  conveying  or  am- 
plifying device,  and  being  supported  in  any 

available  manner,  so  as  to  maintain  the  sound 
box  in  its  proper  relation  to  the  rotating 
plate  or  table  which  carries  the  disk  record. 

40  The  neck  2  has  a  flange  40  to  which  the 
sound  box  casing  is  secured  by  screws  or 
otherwise,  so  that  said  sound  box  can  be 
readily  apphed  to  or  removed  from  the  sup- 

port provided  by  the  neck  2  and  the  sleeve  3 
45  in  which  it  is  mounted,  whereby  different 

styles  of  sound  boxes  can  be  used  in  connec- 
tion with  the  same  machine,  the  change 

from  one  sound  box  to  another,  simply  re- 
quiring the  manipulation  of  a  few  screws  and 

50  being  therefore,  readily  effected. 
The  mouthjof  the  sound  box  casing  is 

closed  by  a  diaphragm  4,  the  edge  of  which  is 
confined  between  rings  5  of  rubber  or  other 
elastic  or  semi-elastic  material,    the  inner- 

most of  these  rings  resting  upon  an  annular  55 
shoulder  in  the  sound  box  casing,  and  the 
outer  ring  being  confined  by  an  annular^  fol- 

lower 6,  which  is  secured  to  the  sound-box 
casing  in  any  acceptable  way,  confining 
screws  7  being  used  for  this  purpose  in  the  60 
present  instance. 

Bearing  centrally  upon  the  outer  face  of 
the  diaphragm  4  is  the  inner  end  of  the  stylus 
lever  9,  which  is  pivotally  mounted  upon  a 
projecting  bracket  10  on  the  sound  box  cas-  65 
ing  1,  the  method  of  pivoting  shown  in  Figs. 
1  and  3  being  by  means  of  pointed  pivot  pins 
11,  which  are  adapted  to  threaded  openings 
in  ears  on  the  bracket  10  and  engage  with 
conical  recesses  in  the  opposite  sides  of  the  70 
stylus  lever,  as  shown  in  Fig.  3. 

In  the  underside  of  the  stylus  lever,  at  a 
point  outwardly  beyond  the  pivotal  axis  of 
the  same,  is  a  recess  which  receives  the  axi- 
ally  projecting  upper  end  of  a  wire  forming  a  75 
coiled  spring  12,  whose  base  rests  upon  the 
inner  end  of  a  screw  plug  13,  which  is  adapted 
to  a  threaded  opening  in  a  boss  on  the 
bracket  10,  so  that,  by  the  adjustment  of 
this  screw  13,  the  tension  of  the  coiled  spring  80 
12  may  be  increased  or  diminished,  and  the 
degree  of  pressure  exerted  thereby  upon  the 
stylus  lever  may  be  correspondingly  regu- 
lated. 

The  diaphragm  4  is  annular ly  ribbed  and  85 

has  a  relatively  thin  outer  section  4a  so  as  to 
impart  to  it  a  degree  of  resiliency  not  pos- 

sessed by  a  flat  diaphragm  of  uniform  thick- 
ness and  it  has  a  normal  tendency  to  press 

outward  against  the  inner  end  of  the  stylus  90 
lever  9,  which  tendency  is  resisted  by  the 
pressure  of    the  spring   12,  upon  the  outer 
arm  of  said  stylus  lever,  hence  both  the  lever 
and   the   diaphragm   are   constantly  main- 

tained in  a  condition  of  tension  and  better  re-  95 
suits  are  produced  in  the  reproduction  of 
sound,  than  if  either  of  these  parts  was  inert. 

The  provision  of  the  coiled  spring  12  with 
an  axially  projecting  portion  insures  the 
least  possible  amount  of  interference  with  100 
the  vibrations  of  the  stylus  lever,  since  the 
contact  of  the  spring  with  said  lever  is  lim- 

ited to  the  bearing  thereupon  of  the  fine  wire 
constituting  the  axial  projection  of  the 
spring,  which  may,  if  desired,  be  sharpened  105 
to  a  point,  hence  the  character  of  the  repro- 

duction caused  by  the  vibrations  in  the  dia- 
phragm under  the  action  of  the  stylus  lever 
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is  not  affected  as  it  would  bo  by  the  contact 
of  a  metallic  body  of  large  area  with  the  un- 

derside of  the  lever. 
The  stylus  It  is  adapted  to  a  socket  in  the 

5  outer  end  of  the  stylus  lever  and  is  secured 
therein  by  a  set  screw  15,  as  usual,  and  in  or- 

der to  permit  of  ready  access  to  said  outer 
end  of  the  stylus  lever  for  the  purpose  of  re- 

moving and  replacing  said  stylus,  the  entire 
io  sound  box  can  be  rotated  by  turning  the 

neck  2  of  the  same  in  the  tubular  support  3, 
so  as  to  raise  that  portion  of  the  sound  box 
to  which  the  stylus  lever  is  pivoted,  and  carry 
the  same  away   from   the  rotatable  record 

15  holding  disk,  the  pin  16,  on  the  neck  2  being 
adapted  to  a  segmental  slot  17  in  the  tubular 
support  3,  so  as  to  limit  both  the  upward  and 
downward  swinging  movement  of  the  sound 

box  and  insure  the  stoppage  of  the  down- 
20  ward  movement  when  the  stylus  lever  bears 

its  proper  relation  to  the  rotating  record- 
carrying  disk. 

In  instruments  of  the  better  class  it  is  im- 
portant to  provide  some  means  of  regulating 

25  the  area  of  outlet  from  the  chamber  19  .be- 
hind the  diaphragm  4  to  accord  with  the 

character  of  the  record  which  is  being  repro- 
duced, some  records  requiring  larger  aper- 

tures than  others  for  the  attainment  of  the 

30  best  results  in  reproduction. 
In  order  to  accomplish  such  regulation  I 

locate  in  the  chamber  19  a  pair  of  swinging 
diaphragms  20  and  21  pivoted  to  the  back  of 
the  sound  box  at  22  and  connected  by  links 

35  23  to  a  screw  stem  24,  which  passes  through 
an  opening  in  the  annular  wall  of  the  sound 
box  and  has,  on  the  outside  of  the  latter,  a 
nut  25. 

Each  of  the  diaphragms  20  and  21  has 

40  therein  an  aperture  26,  and,  when  the  dia- 
phragms have  been  swung  outward  to  their 

full  extent,  as  shown  in  Fig.  2,  these  aper- 
tures coincide  with  each  other  and  are  con- 

centric with  the  bore  of  the  tubular  neck  2 

45  of  the  sound  box,  as  there  shown,  but  if  the 
nut  25  is  slackened  and  the  screw  stem  24 

pushed  inwardly  the  diaphragms  20  and  21 
will  be  caused  to  swing  upon  their  pivot  in 
the  directions  of  the  arrows  shown  in  Fig.  2, 

50  so  as  to  carry  their  apertures  out  of  line  with 
each  other  and  gradually  decrease  the  area 
of  opening  provided  thereby,  the  opening 
being  fully  closed  before  each  diaphragm 
reaches  the  limit  of  its  movement  in  the  di- 

55  rection  of  its  arrow. 
When  the  aperture  is  fully  closed  I  provide 

for  the  application  of  a  damper  to  the  dia- 
phragm 4  so  as  to  arrest  or  retard  the  vibra- 

tions of  the  same,  such  result  being  effected 
60  by  mounting  upon  the  diaphragm  20  a 

damper  block  27  which,  when  the  apertures 
26  in  the  diaphragm  are  fully  closed,  is  be- 

neath the  central  portion  of  the  diaphragm  4 
and  can  be  caused  to  bear  against  the  same 

65  by  the  action  of  a  wedge  block  29  carried  by 

the  diaphragm  21,  this  wedge  block  acting 
upon  the  underside  of  the  diaphragm  20  at 
the  edge  of  the  aperture  26  therein,  and  im- 

parting a  slight  lift  to  said  diaphragm  suffi- 
cient to  cause  its  damper  block  27  to  press  70 

against  the  inner  side  of  the  diaphragm  4. 
Instead  of  swinging  diaphragms  of  the 

character  described,  a  diaphragm  of  the 

"Iris"  type,  or  a  rotating  diaphragm  having 
a  series  of  apertures  of  different  diameters,  75 
such  as  frequently  employed  in  connection 
with  photographic  lenses  may  be  used.  Such 
a  rotating  diaphragm  is  shown  at  30,  in  Fig. 
6,  a  portion  of  the  diaphragm  projecting 
through  a  slot  in  the  annular  wall  of  the  80 

sound  box  so  as  to  permit  it  to  be  readily  ma- 
nipulated to  bring  any  one  of  its  apertures 

into  line  axially  with  the  bore  of  the  neck  2,  a 
spring  31,  or  other  suitable  catch  or  retainer, 

being  employed  to  prevent  accidental  move-  85 
ment  of  the  diaphragm  out  of  its  adjusted 
position.  In  both  forms,  however,  the 

means  for  varying  the  area  of  the  outlet  lead- 
ing from  the  sound  box  are  permanently  lo- 

cated relatively  to  said  outlet  and  are  adapt-  90 
ed  to  vary  the  area  of  said  outlet  coaxial  h* therewith. 

In  that  form  of  mounting  for  the  stylus  le- 
ver shown  in  Fig.  5,  a  pin  32  passes  through 

the  stylus  lever  and  is  secured  thereto  by  a  95 

set  screw  33,  one  end  of  this  pin  being  point- 
ed and  adapted  to  bear  upon  the  inner  face 

of  the  head  of  a  set  screw  34  carried  by  the 
outermost  of  a  pair  of  ears  35  at  one  side  of 
the  bracket  10,  and  the  other  end  portion  of  100 
the  pin  fitting  snugly  but  so  as  to  rotate 
freely  in  a  pair  of  ears  36  at  the  opposite  side 
of  said  pin,  the  weight  of  the  stylus  lever  and 
its  appurtenances  being,  in  this  case,  borne 
mainly  by  the  head  of  the  set  screw  34,  and  105 
the  bearings  of  the  pin  32  in  the  inner  ear  35 
and  in  the  ears  36  being  mainly  to  steady  the same. 

Having  thus  described  my  invention,   I 
claim  and  desire  to  secure  by  Letters  Patent :   1  ic 

1 .  The  combination  of  the  sound  box  cas- 
ing having  a  resilient  diaphragm  normally 

tending  to  press  outwardly  toward  the  stylus 
lever,  a  pivoted  stylus  lever  against  winch 
said  diaphragm  exerts  an  outward  pressure,  115 
and  a  spring  acting  upon  the  stylus  lever,  so 
as  to  exert  thereupon  a  pressure  in  opposition 
to  that  of  the  diaphragm,  substantially  as 

specified. 2.  The  combination  of  the  sound  box  cas-  120 
ing  and  its  diaphragm,  a  stylus  lever  pivoted 
to  said  sound  box  casing,  and  a  spring  having 
an  axial  extension  bearing  upon  the  stjdus 
lever,  substantially  as  specified. 

3.  The  combination  of  the  sound  box  cas-  125 
ing  and.  its  diaphragm,  the  stylus  lever  piv- 

oted to  said  casing  and  having  a  recess  in  one 
side  of  the  same,  and  a  spring  having  an 

axial  extension  adapted  to  said  recess,  sub- 
stantially as  specified.  130 
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4.  In  a  sound  box  for  talking  machines,  a 

diaphragm  made  in  one  piece  having  annu- 
lar stiffening  ribs,  and  formed  with  a  rela- 

tively thinner  portion  between  the  two  outer 
ribs. 

5.  The  combination,  in  a  sound  box  for 
talking  machines,  of  the  diaphragm,  a  casing 
supporting  said  diaphragm  and  having  a 
projecting  sound-carrying  tube  whose  axial 
line  is  in  the  same  direction  as  that  of  the 

diaphragm,  and  externally  accessible  and 
adjustable  means  for  varying  the  area  of  the 
inner  end  of  said  tube,  co-incidently  with  the 
axis  of  said  tube. 

6.  The  combination,  in  a  sound  box  for 
talking  machines,  of  the  diaphragm,  a  casing  j 
supporting  said  diaphragm  and  having  a 
projecting  sound-carrying  tube  whose  axial 
line  is  in  the  same  direction  as  that  of  the 

diaphragm,  and  an  externally  accessible  and 

adjustable  supplementary  diaphragm  struc- 
ture located  in  the  rear  of  the  main  dia- 

phragm and  serving  to  vary,  co-incidently 
with  the  axis  of  said  tube,  the  area  of  the 
passage  through  the  latter. 

7.  The  combination  of  the  sound  box  cas- 
ing and  its  main  diaphragm,  with  a  pair  of 

swinging  diaphragms  located  in  the  chamber 
behind  said  main  diaphragm,  and  each  hav- 

ing an  aperture  therein  and  means  for  swing- 
ing each  diaphragm  upon  its  pivot  so  that 

it  will  gradually  overlap  and  close  the  aper- 
ture in  the  other  diaphragm. 

8.  The  combination  of  the  sound  box  cas- 
ing and  its  main  diaphragm,  with  a  pair  of 

diaphragms  pivotally  mounted  in  the  cham- 
ber behind  said  main  diaphragm  and  having 

apertures  which,  when  said  diaphragms  are 
in  one  extreme  position,  are  in  line  with  each 
other  and  with  the  bore  of  the  outlet  neck 

of  the  sound  box  casing,  and  means  for 
swinging  said  diaphragms  upon  their  pivot 
so  as  to  cause  each  to  gradually  overlap  the 

aperture  in  the  other,  substantially  as  speci- 
fied. 

9.  The  combination  of  the  sound  box  cas- 
ing and  its  diaphragm,  a  damper  for  the  latter, 

and  means,  operating  in  the  chamber  behind 
said  diaphragm,  for  varying  the  area  of  the 
outlet  from  said  chamber  and  for  forcing  the  50 
damper  into  contact  with  the  diaphragm, 
substantially  as  specified. 

10.  The  combination,  of  the  sound  box 
casing  and  its  diaphragm,  a  damper  for  the 
latter,  and  means  operating  in  the  cham-  55 
ber  behind  said  diaphragm  for  gradually 

lessening  the  area  of  outlet  from  said  cham- 
ber and  for  forcing  the  damper  into  contact 

with  the  diaphragm  when  such  outlet  is 
closed,  substantially  as  specified.  6c 

11.  The  combination  of  the  sound  box 

casing  and  its  main  diaphragm,  with  a  pair  of 

aperture d  diaphragms  pivoted  in  the  cham- 
ber behind  said  main  diaphragm,  one  of  said 

pivoted  diaphragms  being  provided  with  a  65 
damper  block,  and  the  other  serving,  when 
the  diaphragms  are  moved  so  as  to  close 
their  apertures,  to  cause  said  damper  block 

to  be  pressed    against  the  said  main  dia- 
phragm, substantially  as  specified.  70 

12.  The  combination  of  the  sound  box 

and  its  diaphragm,  the  stylus  lever  bearing 

upon  said  diaphragm  and  a  pivot  pin  car- 
ried by  said  stylus  lever,  and  having  a  bear- 

ing in  the  sound  box  casing  on  one  side  of  75 
said  lever,  and  a  conical  end  resting  upon 
a  supporting  bearing  on  the  other  side  of 
said  lever,  substantially  as  specified. 

13.  The  combination  of  the  sound  box 

casing  and  its  diaphragm  with  the  stylus  80 
lever  bearing  upon  said  diaphragm  and  car- 

rying a  pivot  pin  which  has  on  one  side  of  the 
lever  a  bearing  in  which  it  can  turn,  and  on 
the  other  side  of  the  lever  a  conical  end 

resting  upon  a  supporting  bearing,  substan-  85 
tially  as  specified. 

In  testimony  whereof,  I  have  signed  my 
name  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses. 

EDWIN  H.  MOBLEY. 

Witnesses : 
Walter  Chism, 
Jos.  H.  Klein. 
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No.  855,552. Specification  of  Letters  Patent. 

Application  filed  May  31, 1906.    Serial  No.  319,421. 

Patented  June  4,  1907. 

To  all  whom  it  inay  concern: 
Be  it  known  that  I,  Jonas  W.  Aylsworth, 

a  citizen  of  the  United  States,  residing  at 
223  Midland  avenue,  East  Orange,  county  of 
Essex,  and  State  of  New  Jersey,  have  invent- 

ed a  new  and  useful  Composition  for  Phono- 
graphic Records,  of  which  the  following  is  a 

description. 
In  an  application  for  Letters  Patent  filed 

on  even  date  herewith,  I  describe  an  im- 
proved duplicate  phonograph  record  and 

process  and  apparatus  for  making  the  same, 
said  record  comprising  a  very  smooth,  hard, 
amorphous  surface  layer,  and  an  inner  layer 
welded  thereto  of  much  cheaper  material, 
having  the  same  coefficient  of  expansion  so  as 
to  form  a  composite  structure. 
My  present  invention  relates  particularly 

to  a  suitable  composition  for  the  interior  layer 
20  of  composite  phonographic  records  and  my 

object  is  to  provide  a  cheap  tough  and  per- 
manent material  for  this  purpose. 

To  this  end  the  invention  consists  of  a 

composition  of   asphalt   and   stearin  pitch, 
25  preferably  in  the  proportion  of  about  80 

parts  by  weight  of  asphalt  and  20  parts  by 
weight  of  the  stearin  pitch.  Any  hard  as- 

phalt, such  as  Syrian  asphalt  or  gilsonite 
may  be  used,  being  preferably  melted  and 

30  strained,  although  the  material  may  be  used 
in  the  crude  state.  If  desired,  the  asphalt 
may  be  made  more  fluid,  so  as  to  facilitate 
its  casting  within  the  surfacing  layer  by  the 
addition  of  from  five  to  fifteen  percent  of 

stearic  acid.  Stearin  pitch,  as  is  well-  35 
known,  is  a  black  tarry  residue,  obtained 
in  the  manufacture  of  stearic  acid,  and  re- 

sembling ozocerite.  The  stearin  pitch  may 
be  melted  and  added  to  the  melted  asphalt  or 
the  two  ingredients  may  be  added  together  40 
in  solid  form  in  the  desired  porportions,  and 
then  melted  and  stirred  until  intimately 
associated. 

Reference  is  hereby  made  to  the  accom- 
panying  drawing   which   shows   a   conven-  45 

tional  record  tablet  with  the  names  of  the 

ingredients    of    my    improved    composition 

applied  thereto. 
Having  now  described  my  invention,  what 

I  claim  as  new  and  desire  to  secure  by  Let-  50 
ters  Patent  is  as  follows : — 

1.  A  composition  for  phonographic  rec- 
ords, consisting  of  asphalt  and  stearin  pitch, 

substantially  as  set  forth. 

2.  A  composition  for  phonographic  rec-  55 
ords,  consisting  of  asphalt  and  a  smaller  pro- 

portion of  stearin  pitch,  substantially  as  set 
forth. 

3.  A  composition  for  phonographic  rec- 
ords, consisting  of  asphalt,  stearic  acid  and  60 

stearin  pitch,  substantially  as  set  forth. 
This  specification  signed  and  witnessed 

this  26th  day  of  May  1906. 

JONAS  W.  AYLSWORTH. 

Witnesses : 
Frank  L.  Dyer, 
Anna  R.  Klehm. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Jonas  W.  Ayls- 
worth,  a  citizen  of  the  United  States,  resid- 

ing at  223  Midland  avenue,  East  Orange, 
5  county  of  Essex,  and  State  of  New  Jersey, 
have  invented  a  certain  new  and  useful 

Process  of  Making  Duplicate  Phonograph- 
Records,  of  which  the  following  is  a  descrip- 
tion. 

io  In  an  application  for  Letters  Patent  filed 

May  11th,  1906,  Serial  No.  316,250,  I  de- 
scribe an  improved  process  and  apparatus  for 

making  duplicate  phonograph  records,  in 
which  a  heated  mold  is  rapidly  rotated  and 

15  a  charge  of  molten  material  is  supplied  to 
the  mold,  so  as  to  be  distributed  uniformly 
over  the  bore  thereof  while  in  a  fluid  condi- 

tion, thereby  driving  any  air  or  gas  bubbles 
inwardly,  after  which  the  mold  is  rapidly 

20  cooled  while  being  still  rotated  so  as  to  cause 
the  material  to  set  and  harden. 

My  present  invention  relates  to  an  im- 
proved process  of  the  general  type  disclosed 

in  said  application,  but  wherein  the  material 
25  of  which  the  record  is  to  be  made  is  intro- 

duced within  the  mold  in  a  solid  condition, 
preferably  in  the  form  of  a  powder  or  small 

granules.  Such  a  process  is  especially  ad- 
vantageous in  connection  with  the  molding 

30  of  materials  having  a  high  melting  point,  or 
which  are  stringy  or  extremely  viscid  when 
molten  so  as  to  be  difficult  of  manipulation 
in  that  condition,  such  as  asphalt,  shellac 

compositions,  copal  gum  or  compounds  em- 
35  ploying  these  ingredients.  Even  for  the 

molding  of  records  from  ordinary  wax-like 
compositions  of  the  type  disclosed  in  my 
Patent  No.  782,375,  dated  February  14, 1905, 

it  may  in  some  instances  be  desirable  to  ef- 
40  feet  the  molding  from  the  solid  state,  as  I 

shall  hereafter  describe,  owing  to  the  ease 

with  which  a  definite  quantitiy  of  such  ma- 
terials can  be  measured  and  the  inconven- 

ience of  working  with  the  material  in  a  mol- 
45  ten  state. 

In  carrying  the  invention  into  effect,  I  ro- 
tate a  hot  mold  at  high  speed  and  introduce 

a  fusible  material  therein  in  the  solid  state, 
preferably  in  the  form  of  powder  or  small 

50  granules,  whereby  the  fusible  material  will 
be  uniformly  distributed  over  the  bore  of  the 
mold  by  the  centrifugal  force  developed  and 
will  be  melted  by  the  heat  of  the  mold,  so  as 
to  become  fluid  and  take  a  very  perfect  im- 

pression from  the  record  surface,  at  the  same  55 
time  displacing  any  air  or  gas  bubbles  and 
forcing  the  same  inwardly;  after  which  the 
mold  will  be  cooled,  so  as  to  chill  or  set  the 

material  while  the  mold  is  being  continu- 
ously rotated.  6c 

In  order  that  the  invention  may  be  better 

understood,  attention  is  directed  to  the  ac- 
companying drawing,  forming  part  of  this 

specification,  and  in  which — 
Figure  1,  is  a  longitudinal  sectional  view  65 

of  the  preferred  apparatus  for  carrying  the 
method  into  effect,  Fig.  2,  a  sectional  view  on 
the  line  2 — 2  of  Fig.  1,  Fig.  3,  a  plan  view, 
showing  the  heating  and  cooling  mechanism, 
and  Fig.  4,  an  elevation  of  the  complete  70 
mold. 

In  all  of  these  views  corresponding  parts 

are  represented  by  the  same  numerals  of  ref- erence. 

The  base  1  is  provided  with  frames  2 — 2,  75 
in  which  are  mounted  the  idler  rollers  3 — 3, 
for  supporting  the  mold  4. 

5  is  a  driving  roller  for  rotating  the  mold, 
said  roller  being  carried  in  a  swiveled  bracket 
6,  operated  by  a  handle  7,  so  that  by  skewing  80 
the  roller  5,  the  mold  will  be  moved  longitu- 

dinally from  its  engagement  with  the  idler 
rollers  3 — 3,  as  I  describe  in  said  application. 
The  driving  roller  5  is  rotated  by  a  belt  8,  en- 

gaging a  pulley  9  and  driven  from  a  pulley  10.  85 
The  mold  4  is  of  any  suitable  type,  carry- 

ing as  heretofore  the  representation  in  relief 
of  a  record  on  its  bore,  and  is  provided  with 
the  usual  flange  11,  and  with  a  removable 
flange  12,  the  latter  being  held  in  place  by  a  90 

bayonet  joint,  as  shown  in  Fig.  4.  I  illus- 
trate a  gas  burner  13,  for  heating  the  mold, 

and  water  nozzle  14  for  cooling  the  same. 

The  gas  burner  and  water  nozzles  are  con- 
nected to  a  pivoted  body  15,  operated  by  a  95 

handle  16,  so  that  either  the  burner  or  noz- 
zles may  be  brought  in  position  below  the 

mold  to  heat  or  cool  the  same.  Flexible 

pipes  17 — 18  with  valves  19 — 20  convey  gas 
or  water  to  the  burner  13  or  nozzles  14  re-  100 
spectively.  It  will  be  understood  that  other 
devices  may  be  employed  for  heating  and 
cooling  the  mold  and  that  the  mold  may  be 
heated  to  the  necessary  temperature  outside 
of  the  apparatus  when  possessed  of  sufficient  105 
body  to  effect  the  melting  of  the  solid  ma- 

terial introduced  therein. 

Preferably  the  material  from  which  the 
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records  are  made  is  contained  in  powdered 
form  in  a  receptacle  21.  adjacent  to  the  mold, 
and  in  this  receptacle  is  mounted  a  shaft  22, 

preferably  square  in  cross-section,  and  hav- 
5  rag  a  trough  23  formed  therein  and  arranged 

to  reciprocate  with  respect  to  the  receptacle. 

'This  shaft  is  mounted  in  independently  ro- 
tatable  bushings  24,  which  permit  the  shaft 
to  he  turned  with  respect  to  the  receptacle 

io  when  it  is  desired  to  empty  the  charge  of  ma- 
terial into  the  mold. 

It  will  be  obvious  that  by  moving  the  shaft 
22  to  the  right  (Fig.  1)  so  as  to  withdraw  the 
trough    23    within    the    receptacle    21,    the 

15  trough  will  be  tilled  with  the  powdered  or 
granular  material,  so  that  when  the  shaft  is 
returned  to  the  position  shown  in  Fig.  1  a 
fixed  and  definite  charge  of  the  material  will 
be  introduced  within  the  mold.     By  now 

20  giving  the  shaft  a  half  rotation,  the  charge  of 
material  will  be  deposited  within  the  rapidly 
turning  mold,  so  as  to  be  uniformly  dis- 

tributed over  the  bore  of  the  same.  By 
reason  of  the  heated  condition  of  the  mold, 

25  the  material  will  be  quickly  brought  to  a 
fluid  state,  in  which  condition  it  intimately 
engages  the  entire  record  surface,  forcing  any 
air  or  gas  bubbles  radially  inward  and  tak- 

ing a  very  perfect  impression.     During  this 
30  operation,  the  gas  burner  13,  if  used,  is  main- 

tained beneath  the  mold,  so  as  to  keep  the 
latter  in  a  heated  condition.  After  the  im- 

pression has  been  taken  and  while  the  mold 
is  still  being  rapidly  rotated,  the  handle  16  is 

35  operated  so  as  to  swing  the  water  nozzles  14 
beneath  the  mold,  and  the  valve  20  is  oper- 

ated so  as  to  cause  jets  of  water  to  impinge 
against  the  mold  and  rapidly  cool  the  same 
with  its  charge  of  material.     When  the  ma- 

40  terial  has  been  thus  set  and  hardened,  the 
handle  7  is  moved  to  skew  the  driving  roller 
5,  and  force  the  mold  longitudinally  from  its 
engagement  with  the  idler  rollers,  whereupon 
the  operations  described  are  repeated. 

45  A  suitable  material  for  use  in  the  carrying 

of  my  present  process  into  effect  is  that  dis- 
closed in  my  said  Patent  No.  782,375,  dated 

February  14,  1905,  which  material  will  be 
crushed  or  ground  to  a  powdered  or  granular 

50  condition,  after  having  been  formed.  Any 
other  fusible  material  may,  however,  be  em- 

ployed, such  for  example,  as  asphalt,  shellac 
compositions,  and  compounds  of  similar  na- ture. 

55  It  is  possible  by  this  method  to  make  very 
perfect  duplicate  records  of  materials  that 
are  so  stringy  and  viscid  when  in  a  molten 
condition  that  they  cannot  be  effectively 
molded  by  existing  processes,  or  wdiose  melt- 

60  ing  point  is  so  high  as  to  make  such  processes 
undesirable. 

Having  now  described  my  invention,  what 

1  claim  as  new  and  desire  to  secure  by  Letters 
Patent  is  as  follows: 

1.  The  process  of  making  duplicate  phono-  65 
graph  records,  which  consists  in  rotating  a 
heated  tubular  mold  at  high  speed,  and  in  in- 

troducing therein   a  charge  of  solid  fusible 
material,  w  hereby  the  material  will  be  melted 
by  the  heat  of  the  mold  and  distributed  uni-  70 
formlv  over  the  record  surface  thereof,  sub- 

stantially as  set  forth. 
2.  The  process  of  making  duplicate  phono- 

graph records,  which  consists  in  rotating  a 
heated  t  ubular  mold  at  high  speed,  and  in  in-  75 
troducing  therein  a  charge  of  solid  fusible 
material,  w  hereby  the  material  will  be  melted 
by  the  heat  of  the  mold  and  distributed  over 
the  record  surface  thereof,  and  in  then  rap- 

idly cooling  the  mold  and  its  contents  to  so-  80 
lidifv  and  set  the  latter,  substantially  as  set 
forth. 

3.  The  process  of  making  duplicate  phono- 
graph records,  which  consists  in  rotating  a 

tubular  mold  at  high  speed,  in  heating  the  85 
mold  and  in  introducing  therein  a  charge  of 
fusible  solid  material,  whereby  the  latter  will 
be  melted  by  the  heat  of  the  mold  and  dis- 

tributed over  the  record  surface  thereof,  sub- 
stantially as  set  forth.  9c 

4.  The  process  of  making  duplicate  phono- 
graph records,  which  consists  in  rotating  a 

tubular  mold  at  high  speed,  in  heating  the 
mold  and  in  introducing  therein  a  charge  of 
fusible  solid  material,  whereby  the  latter  will  95 

be  melted  by  the  heat  of  the  mold  and  dis- 
tributed over  the  record  surface  thereof,  and 

then  in  rapidly  cooling  the  mold  and  its  con- 
tents to  solidify  and  set  the  latter,  substan- 
tially as  set  forth.  100 

5.  The  process  of  making  duplicate  phono- 
graph records,  which  consists  in  rapidly  ro- 
tating a  heated  tubular  mold  and  in  introduc- 

ing therein  a  charge  of  powdered  fusible  ma- 
terial, whereby  the  latter  will  be  melted  by  105 

the  heat  of  the  mold  and  distributed  over  the 
record  surface  thereof,  substantially  as  set 
forth. 

6.  The  process  of  making  duplicate  phono- 
graph records,  which  consists  in  rapidfy  ro-  110 

tating  a  heated  tubular  mold,  in  introducing 
therein  a  charge  of  powdered  fusible  material, 
wdiereby  the  latter  will  be  melted  by  the  heat 
of  the  mold  and  distributed  over  the  record 
surface  thereof,  and  in  rapidly  cooling  the   115 
mold  and  contents  to  set  and  solidify  the  lat- 

ter, substantially  as  set  forth. 
This  specification  signed  and  witnessesd 

this  14th  day  of  May  1906. 

JONAS  W.  AYLSWORTII. 

Witnesses : 
Frank  L.  Dyer, 
Anna  R.  Klehm. 
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Application  filed  May  16, 1906.    Renewed  April  4,  1907.    Serial  No.  366,429. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Jonas  W.  Aylsworth, 

a  citizen  of  the  United  States,  residing  at  223 
Midland  avenue,  East  Orange,  county  of  Es- 

5  sex,  and  State  of  New  Jersey,  have  invented 
a  certain  new  and  useful  Process  for  Making 

Duplicate  Phonograph-Records,  of  which  the 
following  is  a  description. 

In  an  application  for  Letters  Patent,  filed 
io  May  1 1th,  1906,  Serial  No.  316,250, 1  describe 

an  improved  process  and  apparatus  for  mak- 
ing duplicate  phonograph  records,  wherein 

a  heated  mold  is  rotated  at  a  high  speed,  and 
molten  material  is  introduced  therein,  so  as 

15  to  be  forcibly  distributed  uniformly  over  the 
bore  of  the  mold  by  reason  of  the  centrifugal 
force  developed,  any  air  or  gas  bubbles  being 
forced  radially  inward  so  as  to  make  a  very 
perfect  molded  surface,  and  the  mold  being 

20  subsequently  cooled  while  still  being  rotated, 
so  as  to  set  and  harden  the  molten  material. 

In  the  making  of  duplicate  phonograph  rec- 
ords by  the  process  and  apparatus  described 

in    said    application,    I    contemplate   using 
25  molds  of  the  type  now  employed,  which  are 

about  j  of  an  inch  in  thickness,  and  present- 
ing a  mass  of  metal  somewhat  greater  than 

that  contained  in  the  desired  duplicate  rec- 
ords.    Consequently,  if  it  were  attempted 

30  to  make  duplicate  records  from  cold  molds 
of  this  type,  the  molten  material  introduced 
within  the  mold  will  be  quickly  chilled  on  the 
record  surface,  resulting  in  the  formation  of 

air  bubbles  and  preventing  the  uniform  dis- 
35  tribution  of  the  material,  as  takes  place  when 

the  mold  is  heated  to  permit  the  molten  ma- 
terial to  maintain  its  fluid  condition  while  it 

is  being  distributed. 

My  present  application  relates  to  an  im- 
4°  proved  process  by  which  duplicate  phono- 

graph records  can  be  produced  in  cold  molds, 
and  to  this  end  the  invention  consists  in 

making  use  of  a  mold  having  very  thin  walls, 
and  in  introducing  therein  the  molten  ma- 

45  terial  at  a  high  temperature,  whereby  the 
heat  imparted  to  the  mold  will  raise  the  tem- 

perature thereof  to  or  above  the  melting 
point  of  the  material,  so  that  the  latter  will 
retain  its  fluid  condition  and  will  permit  all 

50  air  and  gas  bubbles  to  be  driven  radially  in- 
ward as  with  the  process  described  in  my 

said  application. 
In  order  that  the  invention  may  be  better 

understood,  attention  is  directed  to  the  ac- 
companying drawing,  forming  part  of  this  55 

specification,  and  in  which — 
Figure  1,  is  a  longitudinal  sectional  view 

through  a  part  of  an  apparatus  similar  to 
that  disclosed  in  said  application,  showing 
a  single  mold,  and  means  for  introducing  60 
charges  of  molten  material  therein,  Fig.  2,  a 
section  on  the  line  2 — 2  of  Fig.  1,  Fig.  3,  a 
side  elevation  of  the  mold,  and  Fig.  4,  an 
enlarged  detail  view  of  the  end  of  the  mold. 

In  all  of  the  above  views,  corresponding  65 
parts  are  represented  by  the  same  numerals 
of  reference. 

1 — 1  represent  idlers  to  support  the  mold 

2,  the  la'tter  being  rotated  by  a  driving  roller 3.  The  mold  2  is  shown  as  being  provided  70 

with  very  thin  walls,  say— ̂ about  -f\  of  an 
inch  in  thickness,  so  as  to  present  a  body  of 

minimum  heat  absorbing  capacity  commen- 
surate with  the  desired  strength  and  rigidity. 

The  movable  end  plate  4,  is  flanged  and  fits  75 
tightly  over  the  open  end  of  the  mold,  the 
elasticity  of  the  flange  being  provided  by 

slitting  the  same  at  5 — 5,  as  shown.  The 
permanent  flange  6,  is  of  the  usual  form  and 
is  provided  with  the  desired  engraved  matter  80 

for  identifying  the  record,  as  will  be  under- 
stood.    Any    suitable    means  may   be    em- 
ployed for  introducing  charges   of  molten 

material  into  the  mold,  as  for  example,  a 

pump  7,  the  plunger  8  of  which  is  adapted  to  85 
be  moved  below  an  opening  9,  to  which  is 
supplied  the  molten  material.     This  material 
may  be  of  any  suitable  composition,  as  for 

example,  either  the  special  wax-like  mate- 
rials disclosed  in  my  patents,  No.  676,111  of  90 

June  11th,  1901,  orNo.  782,375  of  February 
14th,  1905.     The  temperature  at  which  the 
molten  material  is  heated  in  carrying  the 
process  into  effect  depends,  obviously,  upon 
the  character  of  the  material  and  upon  the  95 
heat  absorbing  capacity  of  the  mold,  but 
with  a  mold  having  walls  TV    of  an  inch  in 
thickness,  the  maintaining  of  the  material  at 

a  temperature  of  100°  F.  above  its  melting 
point  when  introduced  into  the  mold  will  be  100 
amply  sufficient  for  the  purpose.     The  im- 

portant consideration  is  that  there  shall  be 
sufficient  bulk  of  molten  material  heated  to  a 

sufficiently  high  temperature,  as  in  compari- 
son with  the  heat  absorbing  capacity  of  the  105 

mold,  to  raise  the  temperature  of  the  mold 
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to  or  above  the  melting  point  of  the  material, 
before  beat  Is  absorbed  from  the  material 
sufficiently  to  lower  its  temperature  to  the 
congealing  point,  so  thai  the  materia]  will 
retain  its  fluid  condil ion  while  it  is  being  dis- 

tributed over  the  bore  of  the  mold,  and  will 

permit  air  and  gas  bubbles  to  be  forced  ra- 
dially inward,  as  I  described  in  my  said  ap- 

plication. After  the  material  has  been  thus 
distributed  uniformly  around  the  interior  of 
the  mold,  the  latter  may  be  forcibly  and  rap- 

idly cooled  in  any  suitable  way,  such  as  by 
the  application  of  cooling  pads  for  the  same, 
as  I  describe  in  said  application.  When  the 
material  has  been  thus  solidiiied  the  finished 
duplicate  record,  after  it  has  contracted  away 
from  the  mold,  may  be  removed  therefrom, 
and  its  bore  siutably  finished,  if  necessary. 

Having  now  described  my  invention,  what 
I  claim  as  newr  and  desire  to  secure  by  Let- 

ters Patent  is  as  follows : 

1.  The  process  of  making  duplicate  phono- 

graph records,  which  consists  in  rapidly  ro- 
tating a.  thin  tubular  mold,  and  in  introduc- 

ing therein  a  charge  of  very  hot  molten  ma-  25 
terial,  whereby  the  temperature  of  the  mold 
will  be  raised  to  or  above  the  melting  point 
of  the  material,  substantially  as  set  forth. 

2.  The  process  of  making  duplicate  phono- 
graph records,  which  consists  in  rapidly  ro-  30 

fating  a  thin  tubular  mold,  and  in  introduc- 
ing therein  a  charge  of  very  hot  molten  ma- 

terial, exceeding  the  mold  in  bulk,  and  pre- 
senting sufficient  excess  heating  capacity  to 

raise  the  temperature  of  the  mold  to  or  above  35 
the  melting  point  of  the  material,  substan- 

tially as  set  forth. 
This    specification    signed    and    witnessed 

this  f  4th  day  of  May,  190(i. 

JONAS  W.  AYLSWORTH. 

Witnesses: 
Frank  L.  Dyer, 
Anna  R.  Kleiim. 
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UNITED  STATES  PATENT  OFFICE. 
JONAS  W.  AYLSWORTH,  OF  EAST  ORANGE,  NEW  JERSEY,  ASSIGNOR  TO  NEW 

JERSEY  PATENT  COMPANY,  OF  WEST  ORANGE,  NEW  JERSEY,  A  CORPO- 
RATION OF  NEW  JERSEY. 

PROCESS  OF   MAKING   DUPLICATE  SOUND-RECORDS. 

No.  855,555. Specification  of  Letters  Patent.  Patented  June  4,  1907. 

Application  filed  May  31, 1906.    Renewed  April  4,  1907.    Serial  No.  366,430. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Jonas  W.  Aylsworth, 

a  citizen  of  the  United  States,  residing  at  223 

Midland  avenue,  East  Orange,  county  of  Es- 
5  sex,  and  State  of  New  Jersey,  have  invented 

a  certain  new  and  useful  Process  for  Making 

Duplicate  Sound-Records,  of  which  the  fol- 
lowing is  a  description. 

My  invention  relates  to  an  improved  proc- 
io  ess  for  making  duplicate  sound  records  of  cel- 

luloid, pyroxylin,  collodion,  cellulose,  and 
other  suitable  materials  not  capable  of  being 
rendered  molten  so  as  to  be  cast,  but  dissolv- 

ing readily  in  solvents,  and  in  that  condition 
15  being  readily  manipulated.  I  am,  of  course, 

aware  that  duplicate  sound  records  have 
been  made  of  celluloid  and  similar  materials 

by  the  application  of  heat  and  pressure,  but 
with  such  process  it  has  been  found  impossi- 

20  ble  to  obtain  a  smooth  surface,  so  that  the 

records  are  rough  and  scratchy.  Further- 
more, the  material  in  being  pressed  into  en- 

gagement with  the  record  surface  becomes 
merely  distorted  so  as  to  conform  with  more 

25  or  less  exactitude  with  the  irregularities 

thereof,  and  there  is  therefore  always  a  tend- 
ency for  the  material  to  revert  to  its  original 

condition,  thereb3T  resvdting  in  a  gradual 
weakening  of  the  record  surface.     It  has  also 

30  been  proposed  to  make  records  of  pyroxylin 
or  similar  materials  by  dipping  a  mold  or 
matrix  in  a  solution  of  the  material  to  form  a 
film  from  which  the  solvent  is  allowed  to 

evaporate,  but  such  a  film  is  manifestly  ex- 
35  cessively  thin,  and  hence  difficult. to  handle 

and  to  properly  support.  Obviously,  if  it 
were  attempted  to  build  up  a  record  of 

greater  thickness  by  repeating  the  dipping- 
operations,  the  outer  films  would  be  likely  to 

40  peel  off,  while  during  manufacture  the  film 
or  films  already  deposited  within  the  matrix 
would  be  dissolved  more  or  less  by  the  sol- 

vent so  that  the  operation  would  be  neces- 
sarily slow  and  expensive. 

45  My  invention  relates  to  an  improved 
method  by  which  records  can  be  made  of  the 
materials  under  consideration  in  a  very  cheap 
and  effective  manner  by  an  operation  strictly 
analogous  to  a  true  casting  process,  so  that 

50  there  will  be  no  tendency  of- the  record  sur- 
face to  become  changed  in  use,  while  at  the 

same  time  the  record  surface  will  be  smooth 

and  brilliant,  and  furthermore,  the  record 

will  be  perfectly  homogeneous  throughout 
and  of  any  desired  thickness.  55 

The  process  consists  in  rotating  a  matrix 
or  mold  at  a  high  speed,  and  in  introducing 
within  the  same  a  solution  of  the  desired  solid 

material,  such  as  celluloid  or  pyroxylin,  or 
compounds  emplo^nng  the  same,  whereby  60 
the  centrifugal  force  developed  will  cause  the 
solution  to  distribute  itself  uniformly  over 
the  bore  of  the  matrix,  thereby  chiving  any 
air  bubbles  inward  and  causing  the  solution 
to  intimately  engage  the  record  surface,  so  as  65 
to  fill  all  the  irregularities  of  its  contour. 
After  the  solution  has  been  thus  distributed 
over  the  bore  of  the  matrix  so  as  to  take  an  ac- 

curate impression  from  the  record  surface 
thereof,  the  solvent  is  either  permitted  to  7  c 
evaporate  oris  forcibly  evaporated  so  as  to  de- 

posit the  solid  material  as  a  homogeneous  cyl- 
indrical body  with  an  absolutely  accurate  im- 

pression of  the  record  surface  molded  on  its 
exterior.  Preferably,  the  evaporation  of  the  75 
solvent  is  facilitated  by  a  blast  of  hot  air, 
from  which  the  solvent  can  be  evaporated  by 
condensation  so  as  to  permit  the  process  to 

be  carried  on  economically.  After  the  rec- 
ord has  been  formed  within  the  matrix,  it  is  80 

separated  therefrom,  preferably  by  immers- 
ing the  matrix  with  its  contents  in  hot  water 

so  as  to  permit  the  duplicate  to  be  readily 
stripped  out  by  collapsing  it  inward  or  by 
subjecting  the  matrix  to  sufficient  cold  to  85 
cause  the  duplicate  to  shrink  diametrically, 
so  as  to  clear  the  matrix,  as  I  will  more  fully 
hereinafter  describe  and  claim. 

In  order  that  the  invention  may  be  better 
understood,  attention  is  directed  to  the  ac-  90 
companying  drawing,  forming  part  of  this 

specification,  and  in  which — 
Figure  1 ,  is  a  diagrammatic  view  of  a  por- 

tion of  a  suitable  apparatus  for  carrying  the 
process  into  effect,  Fig.  2,  a  similar  view,  95 
showing  the  condenser  and  suction  fan,  and 
Fig.  3,  a  cross  sectional  view  through  the 
matrix,  illustrating  one  way  of  removing  the 
finished  record. 

In  all  of  the  above  views,  corresponding  100 
parts  are  represented  by  the  same  numerals 
of  reference. 

The  matrix  1  is  formed  in  any  suitable 
way  from  a  master  record,  but  preferably, 

by  a  process  of  vacuous  deposit,  as  is  well-  105 
known  in  the  art.     This  matrix  is  provided 
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with  mi  end  flange  2,  which  may  be  integral 
or  removable,  as  desired,  and  which  may 
c;iit\  suitably  engraved  matter  for  identi- 

fying the  record,  as  heretofore.  Suitable 
5  provision  is  made  for  rotating  the  matrix  at 

the  necessary  speed,  as  for  instance,  a  chuck 
3  canied  by  a  hollow  shaft  4,  the  latter  being 
mounted  in  a  suitable  bore  5,  and  rotated  by 
a  pulley  0.     The  chuck  3  as  is  shown,  forms 

io  a  closure  for  the  matrix  at  its  inner  end. 
In  order  to  introduce  the  solution  within 

the  matrix,  I  show  a  tank  7  from  which  leads 
a  nozzle  8  into  the  matrix  and  provided  with 
a  valve  9  for  controlling  the  flow  of  liquid. 

15  Preferably  provision  is  made  for  rapidly 
evaporating  the  solvent,  after  the  solution 
has  been  uniformly  distributed  over  the  bore 
of  the  mold  and  time  has  been  allowed  for  the 

dispersion  of  all  air  bubbles.     For  this  pur- 
20  pose  I  illustrate  a  fan  or  blower  10,  con- 

nected with  a  chamber  11,  having  an  outlet 
12,  leading  to  the  matrix  and  heated  in  any 
suitable  way,  as  for  example,  by  a  steam 
coil  13,  whereby  the  air  before  reaching  the 

25  matrix  will  be  heated  so  as  to  drive  off  the 
solvent  more  rapidly.  For  the  same  pur- 

pose, nozzles  provided  with  a  series  of  vents 
may  be  arranged  adjacent  to  the  rotating 
matrix  and  connected  with  a  suitable  supply 

30  of  warm  or  hot  air,  so  as  to  heat  the  matrix 
and  facilitate  the  driving  off  of  the  solvent. 
When  it  is  desired  to  recover  the  solvent 
during  the  process,  I  employ  a  condenser  15 
connected  with  the  hollow  shaft  4  by  a  suit- 

35  ably  packed  joint  16  and  provided  wdth  a  re- 
ceiving tank  17,  beneath  the  condenser  in 

which  the  solvent  separated  by  the  same  will 
be  recovered,  as  is  common  in  the  art  of  dis- 

tillation.    If  desired,  a  suction  fan  18  may 

40  be  connected  to  the  condenser  so  as  to  facili- 
tate the  circulation  of  hot  air  and  the  vola- 

tile solvent  carried  therewith,  but  this  suc- 
tion fan  may  be  dispensed  with,  if  a  suffi- 
cient blast  is  provided  by  the  blower  10. 

45  In  carrying  my  process  into  effect,  I  first 
charge  the  tank  7  with  a  solution  of  the  de- 

sired material,  as  for  example  a  solution  of 
pyroxylin  in  acetone,  although  any  other 
suitable  material  may  be  employed  with  the 

50  proper  solvent  for  the  same,  or  the  solid 
material  may  be  more  or  less  adulterated 
with  various  cheaper  substances,  such  as 
castor  oil  or  camphor,  or  a  number  of  solid 
materials  may  be  employed  together  so  long 

55  as  a  solution  of  the  same  can  be  secured. 
The  solution  need  not  be  very  limpid,  but  at 
the  same  time  care  should  be  taken  not  to 

have  it  too  viscid,  so  as  to  flow  with  diffi- 
culty and  fail  to  take  a  clear  and  sharp  im- 

60  pression  of  the  record  surface.  A  solution 
having  about  the  consistency  of  v  molasses 
will  be  amply  limpid  for  the  purpose.  The 
tank  7  being  thus  charged  with  a}  suitable 
solution,  the  matrix  is  rotated  at  the  desired 

65  speed  and  the  valve  9  is  opened,  permitting 

a  sufficient  charge  of  the  solution  to  enter 
the  matrix.  Owing  to  its  liquid  form,  the 
solution  will  he  distributed  by  the  centrif- 

ugal force  uniformly  over  the  entire  bore  of 
the  mold,  so  as  to  ultimately  engage  and  70 
take  a  sharp  impression  of  the  record  surface. 
At  the  same  time,  any  air  bubbles  which  inn  \ 
become  entrapped  by  the  solution  will  he 
driven1  radially  inward,  so  that  the  record 
surface  will  he  free  from  any  roughness,  and  75 
will  be  an  absolutely  accurate  copy  of  the 
matrix.  When  the  solution  in  introduced 
within  the  matrix,  the  latter  is  preferably 
maintained  at  or  below  the  room  tempera- 

ture, so  as  to  permit  the  solution  to  become  80 
uniformly  distributed,  as  explained,  without 
an  appreciable  evaporation  of  the  solvent 
taking  place.  After  the  material  has  been 
thus  distributed  over  the  bore  of  the  matrix, 
winch  of  course,  will  require  only  a  few  sec-  85 
onds,  a  warm  blast  from  the  fan  or  blower  10 
is  driven  through  the  matrix  and  the  latter  is 
also  preferably  heated  by  the  blast  14.  This 
results  in  the  rapid  evaporation  of  the  sol- 

vent, which  will  be  carried  off  with  the  hot  90 
air  and  separated  from  the  latter  in  the  con- 

denser 15.  The  separated  solvent  collected 
in  the  tank  17,  maybe  used  again  in  the  make- 

up of  fresh  solutions.  When  the  solvent  has 
been  entirely  evaporated,  the  record  19  will  95 
exist  as  a  tubular  structure,  intimately  en- 

gaging the  matrix  and  following  with  absolute 
accuracy  all  the  contours  and  variations  of 
the  record  surface.  The  thickness  of  the 

walls  of  the  record  will  obviously  depend  100 
upon  the  amount  of  the  solution  introduced 
within  the  matrix. 

When  the  record  is  provided  with  thin 
enough  walls  to  be  collapsed,  the  matrix  may 
be  first  dipped  in  hot  water  so  as  to  slightly  105 
soften  the  record  and  permit  it  to  be  col- 

lapsed inwardly,  as  shown  in  Fig.  3,  so  as  to 
be  thereby  separated  from  the  matrix.  If, 
however,  it  is  formed  with  relatively  thick 
walls,  so  as  not  to  be  capable  of  being  col-  no 
lapsed  readily,  the  matrix  may  be  subjected 
to  cold,  or  be  allowed  to  chill  so  as  to  cause 
the  record  to  shrink  radially  away  from  the 
matrix  and  permit  of  its  removal.  Records 
made  in  this  way  can  be  provided  with  sepa-  115 
rate  end  flanges  to  permit  them  to  be  mount- 

ed on  the  tapered  mandrel  of  the  phonograph 
or  they  may  be  mounted  on  false  shells,  which 
in  turn  are  carried  on  the  mandrel,  both  of 
which  expedients  are  well  known  in  the  art.  120 
If,  however,  the  phonograph  is  provided  with 
an  expansible  mandrel,  the  record  may  be 
used  directly  thereon,  since  it  will  be  formed 
with  a  cylindrical  bore,  as  an  inherent  result 
of  the  process.  125 

Having  now  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 

ters Patent  is*asVfollows: 
■r,  1 .  The  process  of  making  duplicate  phono- 

graph records,  which  consists  in  rapidly  ro-  130 
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tating  a  matrix,  in  introducing  therein  a  so- 
lution of  a  solid  material,  whereby  the  solu- 

tion will  distribute  itself  uniformly  over  the 
bore  of  the  matrix  and  in  then  driving  a  blast 

5  of  air  through  the  matrix  as  it  continues  to 
rotate  in  order  to  evaporate  the  solvent  from 
the  solid  material,  substantially  as  set  forth. 

2.  The  process  of  making  duplicate  phono- 
graph records,  which  consists  in  rapidly  ro- 

ro  tating  a  matrix,  in  introducing  therein  a  so- 
lution of  a  solid  material,  whereby  the  solu- 

tion will  distribute  itself  uniformly  over  the 
bore  of  the  matrix  and  in  then  driving  a  blast 
of  warm  air  through  the  matrix  as  it  con- 

15  tinues  to  rotate  in  order  to  evaporate  the 
solvent  from  the  solid  material,  substantially 
as  set  forth. 

3.  The  process  of  making  duplicate  phono- 
graph records,  which  consists  in  rapidly  ro- 

20  tating  a  matrix,  in  introducing  therein  a  so- 
lution of  a  solid  material,  whereby  the  solu- 

tion will  distribute  itself  uniformly  over  the 
bore  of  the  matrix,  in  then  driving  a  blast  of 
air  through  the  matrix  as  it  continues  to  ro- 

25  tate  in  order  to  evaporate  the  solvent  from 
the  solid  material,  and  in  finally  condensing 
the  evaporated  solvent,  substantially  as  set 
forth. 

•4.  The  process  of  making  duplicate  phono- 
30  graph  records,  which  consists  in  rapidly  ro- 

tating a  matrix,  in  introducing  therein  a  so- 
lution of  a  solid  material,  whereby  the  solu- 

tion will  distribute  itself  uniformly  over  the 
bore  of  the  matrix,  in  then  driving  a  blast  of 

35  warm  air  through  the  matrix  as  it  continues 
to  rotate  in  order  to  evaporate  the  solvent 
from  the  solid  material,  and  in  finally  con- 

densing the  evaporated  solvent,  substantial^ 
as  set  forth. 

4<J  5.  The  process  of  making  duplicate  phono- 
graph records,  which  consists  in  rapidly  ro- 
tating the  matrix,  in  introducing  therein  a 

solution  of  the  solid  material,  whereby  the 
latter  will  be  distributed  over  the  bore  of  the 

45  matrix  by  the  centrifugal  force  developed, 
and  finally  in  applying  heat  to  the  matrix  so 
as  to  facilitate  the  evaporation  of  the  solvent, 
substantially  as  set  forth. 

6.  The  process  of  making  duplicate  phono- 
graph records,  which  consists  in  rotating  the  50 

matrix  at  a  high  speed,  in  introducing  therein 
a  solution  of  a  solid  material,  whereby  the 
latter  will  be  distributed  over  the  bore  of  the 
matrix  by  the  centrifugal  force  developed,  in 
then  heating  the  matrix  and  simultaneous^  55 
blowing  a  blast  of  air  through  the  same  so  as 
to  evaporate  and  carry  off  the  solvent,  sub- 

stantially as  set  forth. 
7.  The  process  of  making  duplicate  phono- 

graph records,  which  consists  in  rotating  the  60 
matrix  at  a  high  speed,  in  introducing  therein 
a  solution  of  a  solid  material,  whereby  the 
latter  will  be  distributed  over  the  bore  of  the 
matrix  by  the  centrifugal  force  developed,  in 
then  heating  the  matrix  and  simultaneously  65 
blowing  a  blast  of  warm  air  through  the  same 
so  as  to  evaporate  and  carry  off  the  solvent, 
substantially  as  set  forth. 

8.  The  process  of  making  duplicate  phono- 
graph records,  which  consists  in  rotating  the  70 

matrix  at  a  high  speed,  in  introducing  therein 
a  solution  of  a  solid  material,  whereby  the 
latter  will  be  distributed  over  the  bore  of  the 
matrix  by  the  centrifugal  force  developed,  in 
then  heating  the  matrix,  in  simultaneously  75 
blowing  a  blast  of  air  through  the  same  so  as 
to  evaporate  and  carry  off  the  solvent  and  in 
condensing  and  separating  the  evaporated 
solvent,  substantially  as  set  forth. 

9.  The  process  of  making  duplicate  phono-  80 
graph  records,  which  consists  in  rotating  the 
matrix  at  a  high  speed,  in  introducing  therein 
a  solution  of  a  solid  material,  whereby  the 
latter  will  be  distributed  over  the  bore  of  the 
matrix  by  the  centrifugal  force  developed,  in  85 
then  heating  the  matrix,  in  simultaneously 
blowing  a  blast  of  warm  air  through  the  same 
so  as  to  evaporate  and  carry  off  the  solvent, 
and  in  condensing  and  separating  the  evapo- 

rated solvent,  substantially  as  set  forth.  90 
This   specification   signed   and  witnessed 

this  29th  dav  of  May  1906. 
JOXAS  W.  AYLSWORTH. 

Witnesses : 
Frank  L.  Dyer, 
Anna  R.  Klehm. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Jonas  W.  Aylsworth, 

a  citizen  of  the  United  States,  residing  at  223 
Midland  avenue,  East  Orange,  county  of  Es- 

5  sex,  and  State  of  New  Jersey,  have  invented 

certain  new"  and  useful  Improvements  in 
Duplicate  Sound-Records,  of  which  the  fol- 

lowing is  a  description. 
My  invention  relates  to  an  improved  dupli- 

10  cate  sound  record  made  of  a  tough,  perma- 
nent material  capable  of  receiving  and  re- 

taining an  absolutely  accurate  copy  of  a 
matrix,  having  no  ingredient  which  will 
evaporate  to  effect  the  record  surface  (as  is 

15  the  case  with  camphor  in  celluloid),  which 
will  be  practically  non-inflammable  and 
which  will  be  sufficiently  flexible  to  permit  of 
its  being  collapsed  when  it  is  desired  to  re- 

move the  same  from  the  matrix. 
20  Duplicate  sound  records  have  heretofore 

been  made  of  celluloid,  but  owing  to  the  slow 
evaporation  of  the  camphor,  these  records 
become  minutely  pitted  in  time,  so  as  to  pre- 

sent a  rough  and  scratchy  surface. 
25  In  an  application  filed  on  even  date  here- 

with, I  describe  an  improved  composition  of 
a  celluloid-like  nature,  said  composition  be- 

ing based  on  the  discovery  that  a  halogenized 
fatty  acid   or   derivative   thereof,   such  as 

30  chlorinated  stearic  acid,  acts  as  a  solid  sol- 
vent for  pyroxylin  or  other  cellulose  esters, 

such  as  the  esters  of  the  acetic  series,  the 
compound  being  manufactured  by  the  em- 

ployment   of   a   common   solvent,    such   as 
35  acetone,  which  upon  evaporation  results  in  a 

celluloid-like  composition  having  desirable 
properties  of  toughness,  flexibility  and  non- 
inflammability,  and  being  practically  per- 

manent, since  the  solid  solvent  does  not  evap- 
40  orate,  as  is  the  case  with  camphor  in  celluloid. 

My  present  invention  relates  to  the  produc- 
tion of  a  duplicate  sound  record  of  this  im- 

proved material.     The  advantages  of  such  a 
soundrecord  are  great  toughness  and  smooth- 

45  ness  of  the  record  surface,  absolute  perma- 
nency thereof  and  substantial  non-inflamma- 

bility. 

Reference  is  hereby  made  to  the  accompa- 
nying drawing  which  shows  a  conventional 

59  record  tablet  with  the  names  of  the  ingredi- 
ents of  my  improved  composition  applied 

thereto. 

In  producing  the  compound  I  first  obtain 
a  halogenized  fatty  acid  or  fatty  acid  deriva- 

tive, as  I  describe  in  said  application.  For  55 
example,  ordinary  commercial  stearic  acid 
may  be  chlorinated  for  several  days  in  the 
presence  of  a  catalytic  agent,  such  as  iodin 
or  antimony  chlorid,  until  a  more  or  less 
viscid,  oily,  or  resinated  solid  body  is  se-  60 
cured,  dependent  upon  the  extent  to  which 
the  chlorinating  process  is  carried.  The 
solvent  thus  secured  is  added  in  varying  pro- 

portions to  the  desired  cellulose  body,  such 
as  pyroxylin  and  may  actually  exceed  the  65 
quantity  of  the  latter.  The  two  bodies  thus 
added  together  are  now  dissolved  in  a  com- 

mon solvent,  such  as  acetone,  to  form  a 
more  or  less  viscid  fluid  solution,  one  having 
the  limpidity  of  molasses  being  suitable  for  70 
the  purpose.  Duplicate  sound  records  are 
made  of  this  material  in  any  suitable  way, 
either  by  forming  tubes  of  the  same  and  ex- 

panding such  tubes  under  heat  and  pressure 
against  the  walls  of  the  matrix,  as  is  done  75 
with  the  manufacture  of  ordinary  celluloid 
records  at  the  present  time,  or  by  the  special 
process  described  in  my  application  for  Let- 

ters Patent  filed  concurrently  herewith.  In 
the  latter  process  the  matrix  is  rapidly  ro-  8c 
tated  and  the  solution  introduced  therein  so 
as  to  be  uniformly  distributed  against  the 
matrix  walls  by  the  centrifugal  force  devel- 

oped and  thereby  take  an  absolutely  accu- 
rate impression  of  the  record  surface.  In  85 

this  distribution  of  the  solution  any  air  bub- 

bles will  be  forced  radially'  inward.  After the  solution  has  been  thus  distributed  over 
the  record  surface  of  the  rotating  matrix 
which  will  require  only  a  few  seconds,  the  90 
solvent  is  evaporated  by  blowing  a  blast  of 
warm  air  through  the  matrix  and  preferably 
also  by  heating  the  matrix  exteriorly  so  as 
to  facilitate  the  evaporation.  When  the 
solvent  has  been  entirely  evaporated  the  95 
record  will  exist  on  the  interior  of  the  walls 
as  a  continuous  homogeneous  cylindrical 
structure  carrying  an  absolutely  accurate 
representation  of  the  record  surface  and  may 
be  removed  from  the  matrix  either  by  im-  100 
mersing  the  latter  in  hot  water  and  col- 

lapsing the  record  inwardly  or  by  chilling 
the  matrix  so  as  to  cause  the  record  to  shrink 
radially  and  permit  of  its  withdrawal. 
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Having  now  described  my  invention,  wh&i 
1  claim  as  new    ami  desire  to  secure  b\    Let- 

ters Patent  is  as  follows:  — 
1.  A  duplicate  sound  record  composed  of 

5  a  composition  of  a  cellulose  ester  and  a  hal- 
Ogenized    fatty    acid    or    derivative    thereof, 
substantially  as  set  forth. 

2.  A  duplicate  sound  record  composed  of 
a  composition  of  a  cellulose  ester  and  a  chlo- 

io  rinated  fatty  acid  or  derivative  thereof,  sub- 
stantially as  set  forth. 

.'!.  A  duplicate  sound  record  composed  of 
a  composition  of  a  cellulose  ester  and  halogen- 
i/.ed  stearic  acid,  substantially  as  set  forth. 

15  4.  A  duplicate  sound  record  composed  of 
a  composition  of  a  cellulose  ester  and  chlori- 

nated stearic  acid,  substantially  as  set  forth. 
5.  A  duplicate  sound  record  composed  of 

a    composition    of    a    cellulose    ester    of    the 

acetic  series  and  a  Jialo^eni/.ed  l'att\    acid  or 
derivative  thereof,  substantially  asset  forth. 

(i.  A  duplicate  sound  record  composed  of 
a  composition   of  a  cellulose  ester  of  the 
acetic    series,    and    halo^enized    stearic    acid, 

substantially  as  set  forth. 
7.  A  duplicate  sound  record  composed  of 

a  composition  of  a  cellulose  ester  of  the 
acetic  series,  and  chlorinated  stearic  acid, 
substantially  as  set  forth. 

This  specification  signed  and  witnessed 
this  29th  day  of  May  1906. 

JONAS  W.  AYLSWORTH. 

Witnesses: 
Frank;  L.  Dyer, 
Anna  R.  Klehm. 
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JONAS  W.  AYLSWORTH,  OF  EAST  ORANGE,  NEW  JERSEY,  ASSIGNOR  TO  NEW 

JERSEY  PATENT  COMPANY,  OF  WEST  ORANGE,  NEW  JERSEY,  A  CORPO- 
RATION OF  NEW  JERSEY. 
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No.  855,557. Specification  of  Letters  Patent. 

Application  filed  January  19,  1907.    Serial  No.  353,007. 

Patented  June  4,  1907. 

To  all  whom  it  may  concern: 
iq|  Be  it  known  that  I,  Jonas  W.  Aylsworth, 
a  citizen  of  the  United  States,  and  a  resident 
of  East  Orange,  in  the  county  of  Essex  and 

5  State  of  New  Jersey,  have  invented  a  certain 

new  and  useful  Process  for  Making  Phono- 
graph-Blanks, of  which  the  following  is  a  de- 

scription. 
My  invention  relates  to  an  improved  proc- 

io  ess  for  manufacturing  blank  record  tablets 
for  use  on  phonographs  and  allied  talking  ma- 

chines in  which  cylindrical  blanks  are  em- 
ployed, and  my  object  is  to  provide  a  process 

by  which  the  blanks  may  be  manufactured 

r5  economically  and  wherein  the  recording  sur- 
face will  be  of  a  uniformly  perfect  character. 

As  phonograph  blanks  are  now  commer- 
cially made,  they  are  formed  of  a  homogene- 

ous metallic  soap  composition  consisting  gen- 
20  erally  of  stearate  of  soda,  stearate  of  alumina, 

free  stearic  acid  and  a  hydrocarbon  ingredi- 
ent such  as  paraffin  or  ceresin.  The  aim  of 

the  manufacturer  is  to  produce  the  composi- 
tion in  as  pure  a  form  as  possible,  and  to  this 

25  end  the  operations  are  carried  on  with  great 
care  and  the  composition  after  being  finished 

is  generally  subjected  to  one  or  more  nitra- 
tions. Notwithstanding  these  precautions, 

however,  the  composition  frequently  contains 

30  minute  gas  bubbles  as  well  as  mechanical  im- 
purities, such  as  dust  particles,  small  pieces 

of  lint  and  crystals  of  saline  impurities. 
These  impurities  when  they  appear  on  the 
surface  of  the  blanks  result  in  an  imperfect 

35  record  which  cannot  be  effectively  used  as  a 

master  from  which  to  make  a  mold  for  dupli- 
cating purposes.  The  encountering  of  these 

small  imperfections  in  the  blanks  is  annoying 

and  expensive  under  conditions  of  commer- 
40  cial  manufacture  since  in  making  the  master 

a  very  expensive  artist  may  be  employed  or 
an  entire  band  or  orchestra;  yet  the  presence 
of  a  single  piece  of  lint  in  the  record  surface 
or  other  imperfection  therein,  will  result  in 

45  the  formation  of  a  so  called  "blind,"  necessi- 
tating; the  discarding;  of  the  record  and  a  new 

trial. 

In  applications  for   Letters   Patent   filed 
May  11,  1906,  Serial  No.  316,250;  May  16, 

50  1906,  Serial  No.  317,083;  May  16,  1906,  Se- 
rial No.  317,082,  and  May  31,  1906,  Serial 

No.  319,422,  I  have  described  certain  proc- 
esses for    manufacturing    duplicate    sound 

records  from  matrices   or  molds  consisting 
generally  in  rotating  the   mold   at   a  high  55 
speed  and  introducing  therein  a  charge  of 
molten  or  comminuted  wax-like  material,  the 
mold  being  either  hot  enough  prior  to  the  in- 

troduction of  the  material  or  being  heated 
during  its  rotation  so  that  the  material  will  6c 
maintain  its  molten  state,  if  introduced  as 
such,  or  be  rendered  molten  if  introduced  in 

comminuted  condition.  By  reason  of  the  rota- 
tion of  the  mold  at  a  high  speed  the  molten  ma- 

terial will  be  distributed  uniformly  over  its  65 
bore  so  as  to  take  a  clean  and  sharp  impres- 

sion, after  which  the  rotation  of  the  mold  is 
continued  until  the  material  has  become  set, 

and  is  finally  removed  by  permitting  it  -to 
contract  diametrically  to  a  sufficient  extent   70 
to  clear  the  engaging  surface.     This  general 
process  is  of  especial  utility  in  connection  with 
the  manufacture  of  phonograph  blanks,  be- 

cause I  have  discovered  that  when  the  mate- 
rial in  molten  condition  is  maintained  in  con-  75 

tact  with  the  bore  of  a  rotating  mold,  the  cen- 
trifugal effect  is  sufficient  to  separate  from 

the  molten  material  any  foreign  matter  acci- 
dentally lodged  therein.     Such  of  the  matter 

as  may  be  of  greater  specific  gravity  than  the  80 
composition,  for  instance,  grit  and  dirt,  will 
be  forced  outward  to  the  outer  surface,  on 
the  other  hand,  the  material  winch  is  lighter 

than  the  composition,  such  as  lint  or  gas  bub- 
bles, will  be  displaced  by  the  composition  85 

and  driven  inward.     After  the  mold  has  been 
rotated  for  about  one  minute  at  a  speed 
of  two  thousand  revolutions  per  minute,  the 
wax    composition    being    maintained    in    a 
molten  state,  an  effective  separation  of  the  90 
impurities  will  have  taken  place.      The  mold 
while  still  rotating  is  either  allowed  to  cool 

or  is  forcibly  chilled  so  as  to  cause  the  mate- 
rial to  set  and  harden,  whereupon  the  rota- 
tion may  be  arrested.     A  further  reduction  95 

of  temperature   effects  a  longitudinal  con- 
traction of  the  blank,  permitting  its  removal 

from  the  mold.     The  blank  is  now  reamed 
on  its  interior  so  as  to  fit  the  tapered  mandrel 
of  a  suitable  recording  machine  and  is  then  10c 
shaved  off  on  its  exterior  so  as  to  present  the 
desired  diameter.     The  amount  of  material 
shaved  off  from  the  exterior  of  the  blank 

should  be  of  sufficient  depth  to  include  the 
heavier  impurities  which  are  driven  out  to  105 
the  surface.     For  this  reason  the  molds  in 
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which  bhe  blanks  arc  made  should  be  slightly 
larger  than  I  hose  now  used,  since  the  amount 
of  materia]  shaved  off  will,  to  assure  absolute 
certainty,  be  somewhat  greater  than  is  now 

5  removed  under  existing  methods. 
In  order  that  the  invention  may  be  better 

understood,  attention  is  directed  to  the  ac- 
companying drawings  forming  part  of  this 

specification,  and  in  which — 
10  Figure  I  is  a  longitudinal  sectional  view 

through  a  part  of  the  apparatus  similar  to 
that  disclosed  in  the  above  mentioned  appli- 

cations, showing  a  single  mold,  and  means  for 
introducing  material  therein;   and  Fig.  2  is  a 

15  sectional  view  of  a  mold  showing  the  mate- 
rial within  the  same. 

1 — 1  represent  idlers  to  support  a  mold  2, 
the  latter  being  rotated  by  a  driving  roller  3. 
The  mold  2  is  shown  as  being  provided  with 

20  end  caps  2',  one  of  which  is*  removable  so as  to  maintain  the  molten  material  within 

the  mold  during  its  rotation.  Any  suitable 
means  ma}^  be  employed  for  introducing 
molten  material  within  the  mold,  as  for  ex- 

25  ample,  a  plunger  pump  4,  mounted  in  a  tank 
5,  containing  the  molten  material.  Refer- 

ring to  Fig.  2, 1  show  the  mold  2  as  it  appears 
when  rotated  at  a  high  speed,  the  heavier 
particles  6  being  driven  by  centrifugal  force, 

30  because  of  their  greater  specific  gravity,  to 
the  exterior  of  the  molten  material  7,  and 

the  lighter  particles  and  bubbles  8  being  dis- 
placed and  forced  inward  by  the  molten  ma- 

terial.    After  the  blank  is  set  and  removed, 
35  the  outer  surface  is  shaved  off  below  the  layer 

6  containing  the  heavier  impurities,  while 
preferably  the  inner  surface  is  reamed  out 
sufficiently  to  include  all  of  the  lighter  im- 

purities, although  this  is  not  so  important. 
40  The  resulting  blank  will  be  obviously  en- 

tirely free  of  impurities  or  imperfections  on 
its  recording  surface. 

The  composition  which  I  prefer  to  employ 

is  that  which  is  commonly  used  at  the  present 
time  for  making  blank  tablets  and  consists  of  45 
the  metallic  soup  mixture  above  generally 
described. 

I  laving  now  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is  as  follow  s:  50 
1.  The  process  of  making  cylindrical  blank 

record  tablets  for  talking  machines  which  con- 
sists in  rotating  a  hot  mold  at  a  high  speed 

containing  a  charge  of  molten  material  with- 
in the  same,  whereby  the  material  therein  55 

will  be  distributed  uniformly  on  its  bore  and 

a  separation  of  the  impurities  from  the  ma- 
terial will  be  effected,  in  then  allowing  the 

mold  to  cool  so  as  to  set  the  material,  in  then 

removing,  the  blank  from  the  mold,  and  in  60 
finally  shaving  off  the  outer  surface  of  the 
blank  so  as  to  thereby  remove  any  impurities 
which  may  be  lodged  therein,  substantially  as 
and  for  the  purposes  set  forth. 

2.  The  process  of  making  cylindrical  blank  65 
record  tablets  for  talking  machines  which 
consists  in  rotating  a  hot  mold  at  a  high 

speed  containing  a  charge  of  molten  mate- 
rial within  the  same,  whereby  the  material 

therein  will  be  distributed  in  molten  condi-  70 
tion  on  its  bore  and  a  separation  of  the  im- 

purities from  the  material  will  be  effected,  in 
then  allowing  the  mold  to  cool  so  as  to  set  the 
materia],  in  then  removing  the  blank  from 
the  mold,  in  shaving  off  the  outer  surface  of  75 

the  blank  so  as  to  thereby  remove  any  im- 
purities which  may  be  lodged  therein,  and  in 

finishing  the  interior  of  the  blank,  substan- 
tially as  and  for  the  purposes  set  forth. 

This  specification  signed  and   witnessed  80 
this  18th  day  of  January  1907. 

JONAS  W.  AYLSWORTH. 

Witnesses : 
Frank  L.  Dyer, 
Frank  D.  Lewis. 
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To  aii  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  Alva  Edison, 

a  citizen  of  the  United  States,  and  a  resident 
of  Llewellyn  Park,  Orange,  in  the  county  of 

5  Essex  and  State  of  New  Jersey,  have  invent- 
ed certain  new  and  useful  Improvements  in 

Diaphragms  for  Talking-Machines,  of  which 
the  following  is  a  description. 
My  invention  relates  to  improvements  in 

io  diaphragms  for  talking  machines  both  for 
recording  and  reproducing,  and  my  object  is 
to  provide  an  improved  diaphragm  that  will 
be  readily  responsive  to  vibrations  of  com- 

paratively great  amplitude. 
i  s  With  diaphragms  as  now  made  in  the  form 

of  a  continuous  disk  (or  a  series  of  disks  of 
decreasing  diameters)  clamped  rigidly  at  its 
edge,  the  extent  of  the  amplitude  to  which 
the   diaphragm  is   capable   of   vibrating  is 

20  necessarily  very  limited,  since  the  material 
of  which  it  is  formed  is  not  only  flexed  as  the 

diaphragm  vibrates  on  either  side  of  the  me- 
dial line,  but  undergoes  stretching  and  con- 

traction as  it  moves  away  from  or  toward 
25  the  medial  line.  This  limited  capacity  of  the 

diaphragm  to  partake  of  any  considerable 
degree  of  amplitude,  limits  in  a  measure  the 
loudness  of  the  reproduction.  If  it  were  at- 

tempted to  remedy  this  defect  by  increasing 
30  the  diameter  of  the  diaphragm  or  materially 

reducing  its  thickness,  the  reproduction 
would  not  be  increased  but  would  become 

more  or  less  flabby  or  hollow. 

Another  difficulty  encountered  with  dia- 
35  phragms  as  now  constructed  is  that  the  re- 

sistance to  the  vibrating  effect  is  not  uniform 
as  the  diaphragm  moves  to  either  side  of  the 
medial  line,  but  enormously  increases  with 

the   amplitude,   so   that  even  if  such  dia- 
40  phragms  were  capable  of  vibrating  to  a  con- 

siderable extent,  the  power  available  to  op- 
erate them  would  be  insufficient  to  effect 

that  result  without  incurring  undue  wear  on 
the  record  surface.     To  effect  a  materially 

45  increased  amplitude,  I  propose  the  making 
of  a  diaphragm  in  which  these  two  difficul- 

ties are  very  largely  removed,  since  the  dia- 
phragm will  be  capable  of  being  vibrated  to 

a  much  greater  amplitude  than  is  now  pos- 
50  sible,  while  the  resistance  to  the  vibration 

does  not  materially  or  objectionably  increase 

55 

70 

75 

within  reasonable  limits  on  either  side  of  the 
medial  line. 

To  this  end  the  invention  comprises  a  du- 
plex diaphragm  made  of  at  least  two  disks, 

each  of  which  is  radially  slotted  so  that  each 
disk  will  constitute  a  series  of  reeds,  and  the 
slots  of  the  disks  being  staggered  so  that  a 

continuous  surface  will  be  presented  for  ac- 
tuating the  sound  waves.  Said  disks  are  60 

preferably  cemented  together  by  means  of 
an  elastic  cement,  such  as  a  solution  of  gum 
rubber,  in  order  to  prevent  undue  resistance 
in  vibrating.  If  two  disks  as  above  described 
were  alone  used,  each  of  the  reeds  would  be  65 
flexed  throughout  substantially  its  entire 
length,  whereas- the  best  results  are  obtained 
if  the  flexure  is  substantially  limited  to  the 

base  of  each  reed,  so  that  each  reed  will  sub- 
stantially vibrate  as  a  whole.  To  secure 

this  effect  I  preferably  form  each  section  of 
the  duplex  diaphragm  of  a  series  of  disks, 
say  three  in  number,  of  gradually  reduced 
diameter,  whereby  the  vibration  will  be 
practically  limited  to  the  thinnest  or  outer 
portion.  Having  constructed  a  diaphragm 
of  two  disks  or  series  of  disks  as  explained, 
the  central  opening  formed  therein  is  closed 
by  a  pair  of  light  corrugated  disks  seated  on 
rubber  gaskets  and  with  which  connection  80 
is  made  to  the  recording  or  reproducing 

stylus. In  order  that  the  invention  may  be  better 
understood  attention  is  directed  to  the  ac- 

companying drawing  forming  part  of  this 

specification,  and  in  which — 
Figure  1  is  a  plan  view  of  the  improved  dia- 

phragm, and  Fig.  2  is  a  sectional  view  on  the 
line  2— 2  of  Fig.  1: 

In  both  of  these  views  the  same  parts  are 

represented  by  corresponding  reference  nu- 
merals. 

As  shown,  the  diaphragm  in  its  preferred 
form  is  composed  of  two  disks,  1  and  2,  and 

supplemental  disks  la,  lb  and  2a  and  2b.  The 
disks  forming  the  section  1,  la,  lb  and  the 
section  2,  2a  and  2b  are  first  cemented  to- 

gether as  in-  the  manufacture  of  ordinary 
laminated  diaphragms,  said  disks  being  each 

formed  preferably  of  mica  about  one-thou- 
sandth of  an  inch  thick.  After  each  of  the 

laminated  sections  is  thus  constructed,  a  cen- 
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t  ml  opening  as  shown  is  punched  through  i  he 
same,  and  radial  slots  3  and  1  arc  formed 

therein  by  any  suitable  cutting  tool  or  die. 

The  slots  3  of  the  section  1,1"  and  lb  axe 
5  staggered  with  reference  to  the  slots  4  of  sec- 

tion 2,  l1'  and  2b,  and  the  sections  are  then 
preferably  cemented  together,  for  instance, 
by  rubber  cement . 

To   properly   cover   the    central    opening 
io  formed  in  the  diaphragm  in  such  a  way  thai 

the  free  vibration  of  the  reeds  formed  by  slot- 
ting the  same,  may  not  be  interfered  with,  I 

make  use  of  a  pair  of  light  metal  disks  5 — 5, 
corrugated  as  shown  so  as  to  be  as  stiff  as 

15  possible,  and  made  preferably  of  aluminium 
or  metallic  magnesium,  and  these  disks  are 
seated  on  rubber  gaskets  G  and  are  held  to- 

gether by  a  very  small  bolt  7  and  nut  8. 
With  the  bolt  7  the  usual  connection  to  the 

20  recorder  or  reproducer  diaphragm  may  be 
made. 

Having  now  described  my  invention  what 
I  claim  as  new  therein,  and  desire  to  secure 
by  Letters  Patent  is  as  follows: 

25  1.  A  diaphragm  for  talking  machines 
formed  of  two  sections,  each  having  radial 
slots  and  the  slots  of  one  section  being  stag- 

gered with  relation  to  the  slots  of  the  other 
section,  substantially  as  and  for  the  purposes 

30  set  forth. 
2.  A  diaphragm  for  talking  machines  com- 

prising two  sections  cemented  together,  each 
section  being  radially  slotted  and  the  slots  of 
one  section  being  staggered  with  relation  to 

35  the  slots  of  the  other  section,  substantially 
as  and  for  the  purposes  set  forth. 

3.  A  diaphragm  for  talking  machines  com- 
prising two  laminated  sections,  each  formed 

with  radial  slots  and  the  slots  of  one  section 

40 
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5° 

being  staggered  with  relation  to  the  slots  of 
t  he  ot  her  section,  substantially  as  and  for  the 

purposes  set  forth. 
4.  A  diaphragm  for  talking  machines 

formed  with  radial  slots  so  as  to  result  in  the 

production  of  a  scries  of  reeds,  and  means  for 
closing  said  slots  without  materially  affecting 

the  vibrating  capacity  of  said  reeds,  substan- 
tially as  and  for  the  purposes  set  forth. 

5.  A  talking  machine  diaphragm  provided 
with  radial  slots  so  as  to  form  a  series  of  reeds 

and  a  disk  secured  to  the  diaphragm  and 
closing  said  slots  without  materially  affecting 

the  vibrating  capacity  of  the  reeds,  substan- 
tially as  and  for  the  purposes  set  forth. 

(i.  A  talking  machine  diaphragm  provided 
with  a  central  opening  and  a  series  of  radial 
slots,  of  a  disk  secured  to  the  diaphragm  so  as 
to  cover  the  central  opening,  substantially  as 
and  for  the  purposes  set  forth. 

7.  A  talking  machine  diaphragm  provided 
with  a  central  opening  and  a  series  of  radial 
slots,  of  a  disk  secured  to  the  diaphragm  so 
as  to  cover  the  central  opening,  said  disk  be- 

ing seated  on  an  elastic  gasket,  substantially 
as  and  for  the  purposes  set  forth. 

8.  A  talking  machine  diaphragm  formed 
with  a  central  opening  and  a  series  of  radial 
slots,  of  a  pair  of  metallic  disks  connected  to- 

gether and  engaging  the  opposite  faces  of  the 
diaphragm  and  covering  said  opening,  sub-  70 
stantially  as  and  for  the  purposes  set  forth. 

This  specification  signed  and  witnessed 

this  23rd  day  of  Februar}?- 1907. 
THOS.  A.  EDISON. 

Witnesses : 
Frank  L.  Dyer, 
Frank  D.  Lewis. 
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No.  855,604. Specification  of  Letters  Patent. 
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To  all  whom  it  may  concern: 

Be  it  known  that  we,  Jonas  W.  Ayls- 
worth,  a  citizen  of  the  United  States,  resid- 

ing at  223  Midland  avenue,  East  Orange, 
5  county  of  Essex,  and  State  of  New  Jersey, 

and  Frank  L.  Dyer,  a  citizen  of  the  United 
States,  residing  at  Montclair,  county  of 
Essex,  and  State  of  New  Jersey,  have  invent- 

ed certain  new  and  useful  Improvements  in 
io  Phonographs,  of  which  the  following  is  a  de- 

scription. 
Our  invention  relates  to  improvements  in 

phonographs,  and  particularly  to  a  new  and 
improved  mandrel  for  the  same,  adapted  to 

15  receive  and  securely  hold  cylindrical  records 
having  perfectly  cylindrical  bores. 

Our  object  is  to  provide  a  simple  and  ef- 
fective device  for  the  purpose  and  to  this  end 

the  invention  consists  of  a  mandrel  formed  of- 
20  a  plurality  of  sections,  outwardly  movable  so 

as  to  engage  the  record  and  securely  hold  the 
same,  means  being  preferably  provided  to 
contract  the  mandrel  sections  when  the  ordi- 

nary phonograph  end-gate  is  opened  for  the 
25  purpose  of  permitting  the  record  to  be  taken 

off. 
In  order  that  the  invention  may  be  better 

understood,  attention  is  directed  to  the  ac- 
companying drawing,  and  in  which — 

30  Figure  1,  is  a  longitudinal  sectional  view, 
showing  a  part  of  the  phonograph  with  our 
present  improvements  thereon,  and  Fig.  2,  a 
cross  sectional  view  on  the  line  2 — 2  of  Fig.  1. 
Fig.  3  is  a  similar  section  on  the  line  3 — 3  of 

31  Fig.  1. 
In  all  of  these  views,  corresponding  parts 

are  represented  by  the  same  numerals  of  refer- 
ence. 

1  represents  the  ordinary  mandrel  shaft, 
4°  the  free  end  of  which  is  mounted  on  a  center 

2,  carried  by  the  usual  end  gate  3.  The  man- 
drel comprises  a  plurality  of  sections  4,  pref- 

erably formed  of  sheet  metal  carried  on  lon- 
gitudinal ribs  5,  the  latter  being  formed  with 

4-5  shoulders  6,  to  act  as  stops  for  the  record  7. 
The  record  as  shown  is  formed  with  a  per- 

fectly cylindrical  bore.  The  longitudinal  ribs 
5  are  mounted  on  links  8—8  carried  on 
sleeves  9 — 9,  at  least  one  of  which  is  secured 

5°  to  the  mandrel  shaft  1,  as  by  a  set  screw  10. 

It  will  be  obvious  th'at  if  pressure  is  applied 
to  swing  the  Outer  ends  of  the  links  8  to  the 
left  (Fig.  1),  the  mandrel  sections  4 — 4  will 

and  end   o-ate  for 
contracting 
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be  brought  into  engagement  with  and  will 
tightly  grip  the  bore  of  the  record.  This 
movement  is  preferably  effected  by  a  Spring 
11,  surrounding  the  mandrel  shaft  and  en- 

gaging a  disk  12,  which  is  in  contact  with 
lugs  13  on  the  ribs  5.  Obviously,  the  ten- 

sion of  the  spring  11  tends  to  hold  the  man- 
drel sections  in  engagement  with  the  record. 

Preferably,  the  construction  of  the  device  is 
such  that  when  the  end  gate  3  is  opened  the 
mandrel  sections  will  be  contracted  so  as  to 
permit  the  record  to  be  removed  To  this  65 
end,  we  form  the  ribs  5  with  inwardly  ex- 

tending arms  14,  with  which  the  end  of  the 
lever  15  is  adapted  to  engage,  said  lever  be- 

ing pivoted  to  the  frame  of  the  machine.  A 
link  16  extends  between  the  end  gate  3  and 
the  lever  15,  said  link  being  formed  with  a 
slot  17,  so  as  to  permit  the  end  gate  to  be  al- 

most completely  opened  before  movement  of 
the  lever  15  is  effected.  As  the  lever  15  is 
moved,  the  mandrel  sections  will  be  swung 
toward  the  right  in  Fig.  1 ,  and  will  be  with- 

drawn inwardly  away  from  the  record  as  will 
be  understood.  The  inward  movement  of 
the  mandrel  sections  can  continue  only  until 
the  arms  14  are  brought  into  contact  with 
the  mandrel  shaft  1.  If  desired  a  stop  pin 

18  may  be  employed  for  limiting  the  retract- 
ive movement  of  the  lever  15,  although  this 

is  not  necessary. 
Having  now  described  our  invention,  what 

we  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent  is  as  follows : — 

1.  In  a  phonograph,  the  combination 
with  the  mandrel  shaft  and  end  gate,  of  an 
expansible  mandrel  carried  by  the  mandrel 
shaft,  and  connections  between  the  mandrel 
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the  mandrel 
when  the  end  gate  is  opened,  substantially 
as  set  forth. 

2.  In  a  phonograph,  the  combination  with  95 
a  mandrel  shaft  and  end  gate,  of  a  sectional 
and  expansible  mandrel  carried  by  said  shaft, 
a  lever  for  contracting  the  mandrel  sections 
and  connections  between  said  lever  and  end 

gate,  substantially  as  set  forth. 
3.  In  a  phonograph,  an  expansible  man- 

drel composed  of  a  plurality  of  sections  capa- 
ble of  radial  movement,  a  mandrel  shaft  and 

inwardly  extending  arms  on  the  mandrel 
sections  adapted  to  contact  with  the  man- 

drel shaft  and  limit  the  motion  of  the  man- 
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drel  sections  inwardly,  substantially  as  set 
forth. 

4.  In  a  phonograph,  an  expansible  man- 
drel composed  of  a  plurality  of  sect  ions  eapa- 

5  ble  of  radial  movement,  a  mandrel  shaft,  in- 
wardly extending  arms  on  the  mandrel  sec- 

tions adapted  to  contact  with  the  mandrel 
shaft  and  limit  the  motion  of  the  mandrel 

sections  inwardly,  and  stops  on  the  mandrel 
io  sections  l  o  position  the  record  on  the  mandrel, 

substantially  as  set  forth. 

5.  In  a  phonograph,  an  expansible  man- 
drel composed  of  a  plurality  of  sections  capa- 

ble of  radial  movement,  a  mandrel  shaft,  a 

!5  system  of  linkages  by  which  the  mandrel  sec- 
tions are  connected  to  the  mandrel  shaft  and 

stops  on  the  mandrel  sections  to  limit  the  in- 
ward movement  thereof,  substantially  as  set 

forth. 

•ic  6.  In  a  phonograph,  an  expansible  man- 
drel composed  of  a  plurality  of  sections  capa- 

ble of  radial  movement,  a  mandrel  shaft,  a 

system  of  linkages  by  which  the  mandrel  sec- 
tions are  connected  to  the  mandrel  shaft, 

25  stops  on  the  mandrel  sections  to  limit  the  in- 
ward movement  thereof  and  stops  on  the 

mandrel  sections  to  position  the  record  on 
the  mandrel,  substantially  as  set  forth. 

7.  In  a  phonograph,  an  expansible  man- 
3c  drel  composed  of  a  plurality  of  sections  capa- 

ble of  radial  expansion,  a  mandrel  shaft, 

means  allowing  radial  movement  of  the  man- 
drel sections  interposed  between  the  mandrel 

sections  and  the  mandrel  shaft,  and  means 

35  on  the  mandrel  sections  for  limiting  the  in- 
ward movement  thereof,  substantiallv  as  set 

forth. 

8.  In  a  phonograph,  an  expansible  man- 
drel composed  of  a  plurality  of  sections  capa- 

40  ble  of  radial  movement,  a  mandrel  shaft,  piv- 
oted links  connecting  said  sections  to  the 

shaft,  lugs  projecting  inwardly  on  the  inner 
sides  of  said  sections,  a  slidable  collar  and  a 
fixed  collar  on  the  mandrel  shaft  the  slidable 

45  collar  being  in  engagement  with  said  lugs,  a 
spring  interposed  between  said  collars,  and 
means  for  limiting  the  expansion  of  said 
mandrel  sections,  substantially  as  set  forth. 

9.  In  a  phonograph,  the  combination  of  a 
50  mandrel  shaft,  an  end  gate,  an  expansible 

mandrel  carried  by  the  mandrel  shaft,  and 
means  under  the  control  of  the  end  gate  for 
contracting  the  mandrel  when  the  end  gate  is 
open,  substantially  as  set  forth. 

10.  In  a  phonograph,  the  combination  with  55 
a  mandrel  shaft  and  end  gate,  of  a  sectional 
and  expansible  mandrel  carried  by  said  shaft, 
a  lever  for  contracting  the  mandrel  sections, 
connections  between  said  lever  and  end  gate, 
and  means  to  limit  the  movement  of  the  lever  60 

away  from  the  end  gate,  substantially  as  set 
forth. 

11.  In  a  phonograph,  the  combination  with 
a  mandrel  shaft  and  end  gate,  of  a  sectional 
and  expansible  mandrel  carried  by  said  shaft,  65 
a  lever  for  contracting  the  mandrel  sections, 
connections  between  said  lever  and  end  gate, 
and  spring  actuated  means  for  expanding 
said  mandrel,  substantially  as  set  forth. 

12.  In  a  phonograph,  the  combination  with  70 
a  mandrel  shaft  and  end  gate,  of  a  sectional 
and  expansible  mandrel  carried  by  said  shaft, 
a  lever  for  contracting  the  mandrel  sections, 
connections  between  said  lever  and  end  gate, 
means  to  limit  the  movement  of  the  lever  75 
away  from  the  end  gate,  and  spring  actuated 

means  for  expanding  the  mandrel,  substan- 
tially as  set  forth. 

13.  In  a  phonograph,  the  combination  with 
a  mandrel  shaft  and  end  gate,  of  a  sectional  80 
and  expansible  mandrel  carried  by  said  shaft , 
a  lever  for  contracting  the  mandrel  sections, 
and  lost  motion  connecting  means  between 
said  lever  and  end  gate,  substantiallv  as  set 
forth.  85 

14.  In  a  phonograph,  the  combination  with 
a  mandrel  shaft  and  end  gate,  of  an  expansible 
mandrel  carried  by  the  mandrel  shaft,  and 
lost  motion  connecting  means  between  the 
mandrel  and  end  gate  for  contracting  the  90 

mandrel  when  the  end  gate  is  open,  substan- 
tially as  set  forth. 

15.  In  a  phonograph,  the  combination  with 
a  mandrel  shaft  and  end  gate,  of  an  expansi- 

ble mandrel  carried  by  the  mandrel  shaft  and  95 

means  operated  by  the  end  gate  for  contract- 
ing the  mandrel,  the  said  means  being  inop- 

erative during  the  first  movement  of  the  end 
gate  but  becoming  operative  as  the  end  gate 
is  opened  more  widely,  substantially  as  set  10c 

forth.' 

This   specification   signed   and  witnessed 
this  seventh  day  of  May,  1906. 

JONAS  W. 
FRANK  L. 

In  presence  of — Anna  R.  Klehm, 
Frank  D.  Lewis 

AYLSWORTH. 
DYER. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Jonas  W.  Aylsworth, 

a  citizen  of  the  United  States,  residing  at  223 
Midland  avenue,  East  Orange,  county  of  Es- 

sex, and  State  of  New  Jersey,  have  invented 
certain  new  and  useful  Improvements  in 

Processes  of  Making  Duplicate  Phonograph- 
Records,  of  which  the  following  is  a  descrip- 
tion. 

My  invention  relates  to  an  improved  proc- 
ess for  making  duplicate  phonograph  records, 

and  my  object  is  to  provide  a  process  for  the 

purpose  bjT  which  duplicate  phonograph  rec- 
ords may  be  produced  at  low  cost,  of  superior 

quality,  and  whereby  the  percentage  of  im- 

perfect records  or  "  discards"  obtained  in  ac- 
tual manufacture  will  be  very  largely  re- 

duced. _ 

In  the  present  development  of  the  phono- 
20  graphic  art,  it  is  possible  to  make  matrices  or 

molds  which  for  all  practical  purposes  are 
mathematically  exact  negative  copies  of  the 
original  master  records,  and  several  processes 
have  been  suggested  and  commercially  used 

25  for  obtaining  duplicates  from  these  matrices 
or  molds.  In  a  practical  duplicating  process, 
it  is  important  that  the  temperatures  used 
should  not  be  too  high,  since  the  material 
from  which  the  records  are  made  contains 

30  considerable  quantities  of  free  stearic  acid, 
which  in  the  presence  of  a  high  temperature 
attacks  and  roughens  the  surface  of  the  mold, 
even  when  the  latter  is  protected  by  a  non- 
oxidizing  film  of  gold  or  nickel.     These  molds 

35  are  verjr  expensive  and  the  slightest  roughen- 
ing is  manifested  in  the  reproduction  from  a 

record  obtained  from  the  same.  Hence,  it  is 
important  that  the  temperatures  should  be 
kept  in   the   neighborhood   of  the  melting 

40  point  of  the  material,  or  at  best,  only  a  few 
degrees  above  the  same,  in  order  that  the  life 
of  the  molds  may  be  prolonged  as  much  as 
possible.  In  working  with  the  material  at 
relatively  low  temperatures  another  difficulty 

45  is  encountered,  namely,  the  formation  of  air 
and  gas  bubbles,  which  appear  on  the  surface 
of  the  record.  These  bubbles  are  sometimes 

caused  by  the  trapping  of  air  in  the  mold, 
even  when  great  care  is  taken  to  avoid  the 

difficulty,  and  some  are  caused  by  the  de- 
composition of  the  material  in  its  original 

manufacture,  or  when  scrap  material  is  re- 
melted.     The  low  temperature  at  which  the 
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material  is  worked  makes  it  more  or  less 
viscid,  and  hence  the  bubbles  do  not  have  the 
opportunity  of  freely  escaping,  but  move 
sluggishly  through  the  mass. 

By  my  present  invention,  I  am  enabled  to 
produce  duplicate  records  in  a  highly  effi- 

cient and  economical  manner,  the  material 
being  maintained  in  a  molten  state  at  not 
necessarily  more  than  a  few  degrees  above 
the  melting  point,  so  as  to  prevent  it  from 
attacking  and  corroding  the  mold,  while  at 
the  same  time,  the  operation  is  such  that  air  65 
and  gas  bubbles  are  effectively  prevented 
from  appearing  on  the  record  surface. 

To  this  end,  the  invention  consists  in  mak- 
ing duplicate  records  by  centrifugal  force, 

the  mold  being  rotated  at  a  sufficiently  high 

speed  and  the  molten  material  being  intro- 
duced therein  so  as  to  be  forced  outwardly 

and  distributed  evenly  around  the  entire 
bore  of  the  mold,  the  mold  being  heated  to 

about  the  temperature  of  the  molten  ma- 
terial, so  that  when  the  molten  material  is 

introduced  therein,  it  will  not  chill  on  the 
mold,  but  will  retain  its  fluid  state,  thereby 

permitting  its  complete  and  uniform  dis- 
tribution to  be  effected  and  allowing  all  bub- 

bles to  be  displaced  and  forced  into  or 
through  the  body  of  material.  This  forcing 
of  the  bubbles  inwardly  away  from  the  sur- 

face of  the  record  can  be  effected  rapidly  and 
perfectly,  since  the  tendency  of  the  material  85 
to  displace  the  bubbles,  (provided  the  speed 
of  rotation  is  high  enough)  may  be  made 
very  much  more  decided  than  if  the  bubbles 
are  allowed  merely  to  float  to  the  surface  as 
at  the  present  time.  Consequently,  by  using 
centrifugal  force,  bubbles  may  be  effectively 
forced  back  from  the  record  surface  even 
when  such  bubbles  are  so  minute  that  their 

tendency  to  rise  to  the  surface  of  the  material 
is  not  sufficient  to  overcome  the  natural  vis- 

cosity of  the  material.  Yet,  these  very  mi- 
nute bubbles  which  are  due  to  decomposition 

within  the  material  are  prominent  enough  to 

seriously  affect  the  character  of  the  reproduc- 
tion. Having  introduced  the  molten  ma- 

terial in  the  rapidly  turning  mold,  so  as  to 
uniformly  distribute  the  material  over  the 
bore  of  the  mold,  it  is  of  course  important 
that  the  mold  should  continue  to  rotate  un- 

til the  material  becomes  hard  enough  to  re- 
tain its  shape,  but  obviously  the  speed  of  ro- 
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tation  can  be  gradually  reduced  as  the  ma- 
terial becomes  gradually  hardened. 

It  will  of  course  be  understood  that  the 

general  principles  of  the  invention  can  be 

5  carried  out  in  man}'  diU'erent  ways,  and  in 
many  different  forms  of  apparatus.  Pref- 

erably, however,  the  apparatus  is  one  in 
winch  a  practically  continuous  process  can 
be  canied  on,  a  succession  of  molds  being  at 

to  all  times  undergoing  treatment,  so  that  when, 
for  example,  the  step  of  introducing  the  mol- 

ten material  into  one  of  the  molds,  is  being 
carried  out,  the  record  will  be  practically 
finished  in  a  previously  introduced  mold  in 

15  which  the  several  operations  have  been  per- 
formed, all  as  I  will  more  fully  hereinafter 

describe  and  claim. 

In  the  accompanying  drawings,  forming 

part  of  this  specification,  I  illustrate  a  con- 
20  venient  apparatus  for  the  purpose,  said  appa- 

ratus being  simple  in  construction  and  ca- 
pable of  effective  operation  by  compara- 

tively unskilled  labor. 

In  these  drawings — Figure  1 ,  is  a  side  ele- 
25  vat  ion,  partly  in  section,  Fig.  2,  a  cross-sec- 

tional view  on  the  line  2 — 2  of  Fig.  1,  Fig.  3,  a 
similar  viewr  on  the  line  3 — 3  of  Fig.  1,  Fig.  4, 
a  horizontal  sectional  view7  on  the  line  4 — 4 
of  Fig.    1,   Fig.   5,   a  longitudinal  sectional 

30  view  of  the  mold  showing  the  end  plates  in 
position,  and  Fig.  6,  an  end  view  of  the  same 
illustrating  the  removable  end  plate. 

In  all  of  the  above  views,  corresponding 
parts  are  represented  by  the  same  numerals 

35  of  reference. 
Carried  by  a  heavy  substantial  base  1  are 

the  frames  2 — 2,  rigidly  connected  at  their 
upper  ends  by  a  top  plate  3.  Mounted  be- 

tween  the   frames   2    are   rollers   4 — 4,    ar- 
40  ranged  in  pairs  and  independently  rotatable, 

so  that  they  may  turn  at  any  desired  speed. 
These  rollers  are  not  independently  driven, 
but  act  merely  as  roller  supports  for  the 
molds  as  the  latter  are  rotated.     The  molds 

45  are  rotated  by  a  series  of  driving  rollers  5 — 5 
having  preferably  rubber  or  fiber  peripheries, 
so  as  to  increase  the  friction  on  the  mold. 

These  driving  rollers  are  carried  by  brackets 

6 — 6  and  normally  occupy  the  position  shown 
50  in  full  lines  (Fig.  4)  so  as  to  turn  in  a  plane 

perpendicular  to  the  axis  of  the  molds.  By 
skewing  the  driving  rollers  from  their  normal 
position  as  shown  in  dotted  lines  (Fig.  4)  the 
molds  would  not  only  be  rotated  as  desired, 

55  but  will  be  moved  longitudinally,  as  will  be 
understood,  so  as  to  engage  with  and  be  sup- 

ported by  the  successive  idler  rollers  4 — 4, 
moving  in  this  way  from  the  left  to  the  right 
of  the  machine  in  Fig.  1. 

60  The  skewing  of  the  driving  rollers  is  ef- 
fected by  any  suitable  mechanism;  for  in- 
stance a  rack  bar  7,  engaging  toothed  seg- 

ments 8  on  the  bracket  6  of  each  roller  and 

operated  by  a  handle  9,  whereby  all  the  roll- 
65  ers  will  be  moved  axial ly.     The  driving  roll- 

ers 5  are  rotated   by  suitable   mechanism, 
such  as  belts  10,  engaging  pulleys  1  1.  carried 
l>\  the  driving  rollers  and  driven  by  pulleys 
12  on  the  main  shaft  13.  I  illustrate  the 

first  two  pulleys  12  at  the  left  as  being  of  the  70 
same  diameter  so  as  to  rotate  the  molds  at 

the  same  speed  during  the  first  two  stages  of 
the  operation,  the  succeeding  pulleys  being 
of  gradually  reduced  dimensions,  so  a-  to  ro- 

tate the  molds  at  less  speed.  Provision  is  75 
made  for  cooling  the  molds  after  the  material 
has  been  uniformly  distributed  therein,  so  as 
to  effect  a  chilling  and  solidifying  of  the  ma- 

terial, and  for  this  purpose  I  illustrate  a 
trough  14,  located  between  the  idler  rollers  80 
4,  beginning  with  the  second  set  thereof, 
since  of  course  the  molds  should  not  be 

chilled  during  the  introduction  of  the  mate- 
rial therein.  This  trough  is  earned  on  arms 

15  adapted  to  be  normally  pressed  upwardly  85 
by  a  spring  16,  so  as  to  engage  the  molds  with 
a  light  elastic  pressure.  The  trough  14  is 
substantially  filled  with  a  loose  absorbent 

material  17,  such  as  fiber  or  sponge.  Cool- 
ing water  is  admitted  to  the  trough  14,  9o 

through  a  perforated  pipe  18,  so  as  to  always 
keep  the  absorbent  material  fully  saturated. 
The  inlet  and  overflow  pipes  are  connected 
by  rubber  sections  19,  so  as  to  permit  the 
trough  to  be  moved  up  and  down  into  and  05 
out  of  engagement  with  the  molds.  The 
trough  14  is  moved  downwardly  when  the 
rollers  are  skewed  to  permit  the  molds  to 
move  longitudinally.  Tliis  movement  may 
be  derived  from  the  rack  bar  7  by  forming  100 
the  same  with  cams  20,  with  which  engage 

rollers  on  the  rods  21,  the  latter  being  con- 
nected to  the  pivoted  arms  15.  Obviously, 

as  the  rack  bar  7  is  moved  to  the  right  to 

skew  the  rollers,  the  trough  14  will  be  de-  105 
pressed  so  as  to  withdraw  the  absorbent  ma- 

terial from  contact  with  the  molds.  The 

molten  material  nrdj  be  contained  in  a  tank 
22  heated  in  any  suitable  way  as  for  instance, 
by  a  steam  coil  23.  Mounted  in  the  tank  22  1 10 
is  a  simple  form  of  pump  24,  the  piston  25  of 
which  is  adapted  to  travel  below,  an  hilet  26, 
so  as  to  permit  the  molten  material  to  enter 

the  pump  cylinder  above  the  piston  to  there- 
by give  always  a  definite  charge  of  material,  115 

assuming  the  level  of  the  latter,  (shown  in 

dotted  lines,  Fig.  1)  to  be  constantly  main- 
tained. The  pump  24  is  carried  on  a  bar  27 

mounted  to  turn  in  brackets  28  secured  to 
the  sides  of  the  tank  22.  When  the  molds  120 

are  being  successively  introduced  into  the 
machine,  the  pump  is  swung  rearwardly  to 
occupy  an  inclined  position,  resting  on  the 
stop  29.  At  all  times,  it  will  be  observed 

that  the  pump  cylinder  is  more  or  less  im-  125 
mersed  in  the  molten  material,  so  as  to  be  ef- 

fectively heated  by  the  same,  and  thereby 
preventing  congealing.  The  discharge  of 
the  pump  comprises  a  nozzle  30,  adapted, 

when  the  pump  cylinder  is  in  a  vertical  posi-  130 
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tion,  to  enter  the  mold  31.  These  molds  are 
of  any  suitable  type  and  are  formed  in  any 
suitable  maimer.  Preferably,  they  are  pro- 

vided with  the  ordinary  end  piece  32,  on 
5  which  the  name  of  the  selection  is  engraved 

or  electrotyped,  and  with  a  removable  end 
piece  33  at  the  other  end,  so  that  the  molten 
material  will  be  confined  within  the  mold  as 
the  latter  rotates.  The  removable  end 

o  piece  33  fits  the  end  of  the  mold  very  snugly, 
so  as  to  prevent  leakage  of  the  molten  mate- 

rial at  this  point,  and  is  locked  in  position  in 
any  suitable  way.  For  instance,  I  show  the 
same  as  being  formed  with  a  series  of  cams 
34,  adapted  to  engage  projections  35,  formed 
on  the  mold,  so  that  by  inserting  the  end 
piece  33  in  position,  and  giving  it  a  partial 
turn,  it  will  be  locked  frictionally  firmly  in 

place. 
In  carrying  oat  my  invention  with  appara- 

tus of  this  general  type,  and  assuming 'the tank  22  to  contain  the  molten  material  (for 
instance  the  composition  described  in  my 
Patent  No.  782,375  dated  February  14, 1905) 
maintained  at  a  temperature  from  10  to  25 
degrees  above  its  melting  point,  I  proceed  as 
follows:  The  handle  9  is  operated  so  as  to 
swing  the  driving  rollers  5  to  or  toward  the 
position  shown  in  dotted  lines  (Fig.  4)  and 

30  one  of  the  molds  31  being  placed  on  the  first 

set  of  idler  rollers  4 — 4  and  engaged  by  the 
corresponding  driving  rollers  5,  will  by  the 
latter  be  turned  at  the  desired  high  speed  and 
at  the  same  time  will  be  moved  longitudinally 

35  to  the  position  shown  in  Fig.  1.  The  handle 
9  is  now  returned  so  that  the  mold  will  be  ro- 

tated in  this  position.  The  pump  24  is  now 
swung  to  its  vertical  position  and  the  plunger 
is  elevated,  carrying  the  charge  of  molten 

40  material  and  discharging  the  same  into  the  ro- 
tating mold,  the  temperature  of  which  has 

been  previously  heated  up  to  or  preferably 
slightly  a  little  more  than  the  temperature  of 
the   molten  material.     The  molten  material 

45  will,  therefore,  be  distributed  uniformly 
throughout  the  mold  and  by  reason  of  the 
centrifugal  force  developed  will  be  main- 

tained in  its  liquid  state  and  evenly  disposed 
over  the  record  surface,  so  as  to  take  a  very 

50  perfect  impression  therefrom.  Since  the 
temperature  of  the  material  is  somewhat 
higher  than  its  melting  point,  and  since  the 
mold  is  preferably  at  or  about  the  same  tem- 

perature, the  material  remains  perfectly  fluid 
during  the  time  that  it  is  being  disposed  over 
the  record  surface,  and  consequently  ample 

opportunity  is  offered  for  dispacing  any  bub- 
bles, however  minute,  and  forcing  them  radi- 
ally inward.  Even  if  these  bubbles  do  not 

entirely  escape  through  the  liquid  material, 
they  are  at  least  driven  in  from  the  record 
surface,  which  will  therefore  be  perfect  and 
free  from  bubbles.  As  soon  as  the  charge  of 
material  has  been  delivered  to  the  molds,,  the 

55 

60 

75 

pump  is  swung  rearwardly.  The  handle  9  is  65 
again  operated  to  skew  the  driving  rollers  5, 
and  the  mold  with  its  charge  of  material  there- 

in will  be  advanced  longitudinally  so  as  to 
be  engaged  by  the  second  driving  roller  and 
brought  into  position  over  the  second  set  of  70 
idlers.  At  the  same  time,  a  new  mold  is  in- 

troduced over  the  first  set  of  idlers  and  is 

filled  with  material,  as  explained.  When 
the  mold  with  its  charge  of  material  therein 
has  been  thus  advanced  from  the  first  section 
of  the  machine  where  the  filling  operation 
takes  place,  it  will,  when  normally  rotated  by 
the  successive  driving  rollers,  be  engaged  by 
the  cooling  pad  in  the  trough  14.  These 
operations  are  repeated,  the  filled  molds  pro-  80 
gressing  step  by  step  toward  the  right  of  the 
machine  and  being  rotated  at  successively 
reduced  rates,  as  the  material  is  gradually 
cooled  and  becomes  solid.  I  prefer  to  dis- 

pense with  a  driving  roller  in  connection  with  85 
the  last  set  of  idlers,  at  which  point  the  mate- 

rial will  be  sufficiently  solidified  to  retain  its 
shape,  the  mold  with  its  contents  being  then 
removed  from  the  machine.  The  cap  33  is 
now  removed  and  after  the  record  has  been  90 
contracted  sufficiently  away  from  the  bore  of 
the  mold,  it  is  removed.  By  always  intro- 

ducing a  fixed  and  definite  charge  of  material 
into  the  mold,  the  necessity  for  reaming  the 
bore  of  the  finished  duplicate  records  is  done  95 
away  with,  although  this  operation  can  be 
performed  if  considered  desirable.  It  will  fur- 

thermore be  seen  that  by  using  two  end  caps, 
the  duplicate  records  will  be  finished  at  both 
ends  when  removed  from  the  mold.  If  it  is 

desired  to  provide  the  duplicate  records  with 

tapering  bores,  this  may  be  effected  by  ar- 
ranging the  idler  rollers  4  on  an  incline  or  by 

inclining  the  entire  machine  to  a  sufficient 
extent,  whereby  the  material  when  intro-  105 
duced  into  the  mold,  will  accumulate  to  a 
greater  extent  at  the  lower  end  than  at  the 
upper  end  and  will  set  in  this  position,  after 
which  the  bore,  if  not  straight,  may  be  fin- 

ished by  reaming,  or  a  tapering  bore  may  be 
entirely  formed  by  a  reaming  operation,  as 
will  be  understood. 

Having  now  described  my  invention,  what 

I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent  is  as  follows: 

1 .  The  process  of  making  duplicate  records, 
which  consists  in  rotating  a  hot  mold  at  a 

high  speed,  and  in  introducing  molten  mate- 
rial therein,  whereby  the  material  will  be 

compressed  by  centrifugal  force  against  the 
record  surface  and  be  uniformly  distributed 
over  the  same,  substantially  as  set  forth. 

2.  The  process  of  making  duplicate  records, 
which  consists  in  rotating  a  hot  mold  at  a 
high  speed,  in  introducing  molten  material  125 
therein,  whereby  the  material  will  be  com- 

pressed by  centrifugal  force  into  intimate  en- 
,  gagement  with  the  record  surface,   and  in 
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cooling  the  mold  and  its  contents  while  the 
mold    is   being  continuously  rotated,   sub- 
stanl [ally  as  set  forth. 

:!.  The  process  of  making  duplicate  records, 
which  consists  in  rotating  a  hoc  mold  at  a 
high  speed,  in  introducing  molten  material 
therein,  whereby  the  material  will  be  com- 

pressed l>\  oentrifugal  force  into  engage- 
menl  with  the  record  surface,  in  applying 
successive  cooling  applications  to  the  mold 
For  chilling  its  contents,  and  in  successively 
reducing  the  speed  of  rotation  of  the  mold, 
substanl  tally  as  set  fori  h. 

I.  The  process  of  making  duplicate  records, 
which  consists  in  rotating  a  hoi  mold  ai  a 
high  speed,  and  in  introducing  a,  fixed  and 
definite  charge  of  molten  material  (herein, 
whereby  the  material  will  he  compressed  by 
centrifugal  force  againsj  the  record  surface 
and  the  desired  thickness  thereof  will  he  de- 

fined, substantially  as  set  forth. 
5.  The  process  of  making  duplicate  records, 

which  consists  in  rotating  a  hot  mold  at  a 
high  speed,  in  introducing  molten  material 
therein,  whereby  the  material  will  be  com- 

pressed by  centrifugal  force  into  engagement 
w  ith  the  record  surface,  in  replacing  the  filled 
mold  by  an  empty  mold  rotated  at  high 
speed,  in  continuing  the  rotation  of  the  filled 
mold  and  simultaneously  applying  a  cooling 
medium  to  the  same,  and  in  introducing  a 
charge  of  molten  material  into  the  empty 
mold,  suhstantially  as  set  forth. 

6.  The  process  of  making  duplicate  records, 
35   which  consists  in  rotating  at  a  high  speed,  a 

hot  mold  having  end  plates,  and  in  intro- 
ducing within  the  mold  a  charge  of  molten 

20 

25 

3° 

material,  whereby  the  material  will  be  com- 
pressed   by    centrifugal    force    into    engage- 

ment w  ith  i  he  record  surface  to  form  a  dupli-  40 
cate   record,   whose   ends   will    he  simultane- 

ously finished,  subsl ant ially  as  set  forth. 
7.  The  process  of  making  duplicate  records, 

which  consists  in  rotating  at  a  high  speed  a 

hot  mold  having  end  plates,  and  in  introduc-.  45 
Lng    therein    a    fixed    and    definite    charge    of 
molten  material  which  will  he  compressed  by 
centrifugal  force  against   the  record  surface 
to  form  a  duplicate  record,  whose  bore  and 
ends    will    he   simultaneously   finished,    sub-   50 
stain  ially  as  se1  forth. 

S.  The  process  of  making  duplicate  records 
which  consists  in  rotating  at  a,  high  speed  a 
hot  mold  containing  molten  material  where- 

by 1  he  material  will  be  compressed  by  cen-  55 
trifugal  force  against  the  record  surface  and 
be  uniformly  distributed  over  the  same,  sub- 

stantially as  set  forth. 
9.  The  process  of  making  duplicate  records 

which  consists  in  rotating  at  a  high  speed  a  60 

hot  mold  containing  molten  material  where- 
by the  material  will  be  compressed  by  cen- 

trifugal force  against  the  record  surface  and 
be  uniformly  distributed  over  the  same,  in 
cooling  the  mold  and  its  contents  so  as  to  65 
cause  the  record  to  shrink  with  respect  to 
the  mold,  and  in  then  withdrawing  the  record 
from  the  mold,  substantially  as  set  forth. 

This   specification   signed   and   witnessed 
this  9th  day  of  May  1906. 

JONAS  W.  AY LS WORTH. 
Witnesses : 

Frank  L.  Dyer, 
Anna  R.  Klehm. 
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Application  filed  May  31, 1906.    Renewed  April  23,  1907.    Serial  No.  369,755, 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Jonas  W.  Aylsworth, 

a  citizen  of  the  United  States,  residing  at 
East  Orange,  county  of  Essex,  and  State  of 

5  New  Jersey,  have  invented  certain  new  and 
useful  Improvements  in  Processes  of  Making 
Duplicate  Sound-Records,  of  which  the  fol- 

lowing is  a  description. 
My  invention  relates  to  an  improved  proc- 

to  ess  for  the  manufacture  of  duplicate  phono- 
graph records,  being  particularly  adapted  for 

the  production  of  an  improved  record  which 
will  be  claimed  in  another  application,  but 
which  may  be  employed  for  the  manufacture 

1 5  of  records  of  other  types.  The  improved 
record  referred  to  is  a  composite  cylindrical 
structure  having  an  outer  layer  of  a  tough, 
smooth,  amorphous  material,  in  which  the 
record  surface  is  formed  and  from  which  a 

2c  smooth  and  brilliant  reproduction  can  be  ob- 
tained, and  a  main  body  or  support  therefor 

composed  of  a  very  cheap  and  tough  material 
unsuitable  itself  for  receiving  a  record  sur- 

face., the  two  layers  being  welded  together  so 
25  as  to  constitute  practically  a  single  homo- 

geneous structure,  as  I  will  more  fully  here- 
inafter describe  and  claim. 

The  improved  process  is  one  in  which  the 
material  in  a  molten  state  or  in  solid  or  pow- 

30  dered  form  is  introduced  into  a  rapidly  ro- 
tating mold,  as  I  describe  in  applications 

filed  May  11th,  1906,  Serial  No.  316,250  and 
May  16th,  1906,  Serial  No.  317,082  and 
317,083,  the  outer  layer  being  first  formed  by 

35  the  centrifugal  force  developed  and,  when 
the  material  thereof  is  sufficiently  set  but 
preferably  while  still  slightly  plastic,  the  ma- 

terial to  constitute  the  inner  or  main  layer  is 
introduced  so  as  to  be  intimately  welded  to 

40  the  outer  layer. 
The  process  also  contemplates  the  carrying 

on  of  operations  b}^  which  the  interior  of  the 
record  may  be  suitably  developed  to  fit  the 
supporting  mandrels  of  talking  machines  of 

45  the  phonograph  type,  although  if  an  expand- 
ing mandrel  is  employed  as  disclosed  in  the 

application  of  Aylsworth  and  Dyer,  filed  May 
Sth,  1906,  Serial  No.  315,716,  no  separate 
fimslung  operation  is  necessary,  since  when 

50  the  records  are  removed  from  the  molds  after 

being  chilled  therein,  they  will,  as  an  inher-  , 

ent  result  of  the  process,  be  formed  with 
perfectly  smooth  cylindrical  bores. 

In  order  that  the  invention  may  be  better 
understood,  attention  is  directed  to  the  ac-  55 
companying  drawings,  forming  part  of  this 

specification,  in  which — 
Figure  1 ,  is  a  longitudinal  sectional  view  of 

the  improved  duplicate  phonograph  record, 
Fig.  2,  a  similar  view  of  the  rotating  mold,  60 
showing  the  formation  of  the  record  thereon, 

Fig.  3,  a  similar  view  illustrating  the  opera- 
tion of  tapering  the  bore  of  the  record  when 

desired,  while  still  in  a  plastic  condition  with- 
in the  mold,  Fig.  4,  a  similar  view  illustrating  65 

the  operation  of  forming  the  record  on  its 
bore  with  a  series  of  concentric  ribs,  Fig.  5,  a 
similar  view,  showing  the  reaming  of  the 
record,  while  cold,  to  taper  its  bore,  Fig.  6,  a 
section  on  the  line  6 — 6  of  Fig.  5,  Fig.  7,  an  70 
end  view  partly  in  section,  showing  conven- 

ient apparatus  for  rotating  and  cooling  the 
mold,  Fig.  8,  a  longitudinal  sectional  view  of 
the  apparatus  used  for  finishing  the  bore  of 
the  record,  while  in  a  more  or  less  plastic  75 
state  within  the  mold,  the  section  being 
taken  on  the  line  8 — 8  of  Fig.  9,  Fig.  9,  a  plan 
view  of  the  same  with  the  mold  and  record 

removed,  and  Fig.  10,  an  end  view. 
In  all  of  these  views  corresponding  parts  80 

are  represented  by  the  same  numerals' of  ref- erence : 
The  mold  1  is  of  tubular  form,  carrying  on 

its  bore  the  representation  in  relief  of  the 
record  to  be  duplicated  and  is  produced  in  85 
any  suitable  and  convenient  way ,  preferably 
by  a  process  of  vacuous  deposit,  as  is  well 
known  in  the  art.     This  mold  is  provided 
with  a  stationary  end  flange  2,  carrying  the 
usual  engraved  matter  for  identifying  the  90 

l-ecord,  and  with  a  removable  end  flange  3, 
adapted  to  be  secured  in  place  in  any  suit- 

able way.     While  the  record  is  being  formed 
in  the  mold,  the  latter  is  rotated  so  as  to 
cause    the    material    to    be    uniformly    dis-  95 
tributed  over  the  record  surface  by  reason  of 

the  centrifugal  force  developed.     Any  suit- 
able  mechanism  for  this  purpose   may  be 

used,  but  in  Fig.  7,  I  illustrate  a  device  of  the 
character  described  in  mv  application  filed  100 
May  11th,  1906,  Serial  No.  316,250,  above 
referred  to,  and  comprising  a  pair  of  support- 
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ing  rollers  t  I  on  which  the  mold  is  carried, 

and  a  rubber  faced  driving  roller  5  for  I'rie- 
tionallv  engaging  and  rotating  the  mold, 
said  driving  roller  being  rotated  by  a  belt  6 

5  and  pulleys  7  and  8. 
Material  may  be  introduced  within  the 

mold  in  a  molten  state,  the  mold  being 

suitably  heated  so  as  to  prevent  the  mate- 
rial from  congealing  thereon,  and  to  permit 

io  the  material  to  remain  in  a  perfectly  fluid 
state  while  it  is  being  distributed  over  the 
record  surface,  as  I  disclose  in  my  said  appli- 

cation, Serial  No.  316,250;  or  instead,  the 
mold  need  not  be  heated  provided  it  is  very 

15  thin  and  the  material  is  of  sufficient  bulk, 
and  is  heated  to  a  sufficient  extent  as  to 

bring  the  temperature  of  the  mold  up  to  or 
above  the  melting  point  of  the  material,  as  1 
disclose  in  my  application  Serial  Xo.  317,083  : 

20  or  instead,  material  may  be  introduced  with- 
in a  hot  mold  in  the  solid  state,  preferably  in 

powdered  or  granular  condition,  which  I  dis- 
close in  my  application  Serial  No.  317, 0S2. 

In  whatever  way  or  condition  the  material  is 
25  introduced  within  the  mold,  the  latter  is  ro- 

tated at  the  necessary  speed  to  develop  suffi- 
cient centrifugal  force  and  the  material  is 

distributed  uniformly  over  the  record  sur- 
face so  as  to  form  a  relatively  thin  layer  10, 

30  which  during  the  time  of  its  distribution  will 
be  maintained  in  a  fluid  condition  so  as  to 

displace  any  air  or  gas  bubbles  and  result  in 
a  very  perfect  impression  being  taken.  This 
outer  or  surface  layer  of  the  record  is  now 

35  caused  to  set  or  harden  preferably  by  rapidly 
chilling  the  mold,  for  instance  by  a  pad  11 

carried  by  a  trough  12,  to  which  cooling  wa- 
ter is  admitted,  as  I  describe  in  said  applica- 

tion, Serial  No.  316,250.     When  the  mate- 
40  rial  of  the  layer  10  has  been  thus  set,  and 

preferably  while  still  slightly  plastic  and 
sticky,  the  material  for  the  inner  layer  or 
body  13  of  the  record  is  introduced,  the  mold 
being  still  rotated,  whereby  the  material  will 

45  distribute  itself  uniformly  over  and  with  re- 
spect to  the  surfacing  layer  10,  and  be  inti- 

mately welded  and  associated  therewith,  so 

as  to  form  practically  a  continuous  struc- 
ture. 

50  Unless  the  melting  point  of  the  surfacing 
layer  10  is  considerably  higher  than  the  melt- 

ing point  of  the  material  comprising  the  body 
13,  it  will  not  be  practicable  to  introduce  the 
material  for  the  latter  layer  in  solid  form, 

55  since  it  is  important  that  after  the  surfacing 
layer  has  been  properly  distributed  it  should 
retain  its  solidified  condition.  Therefore,  I 
introduce  a  material  for  the  inner  layer  in 
the  molten  state  and  continue  the  rotation  of 

60  the  mold  until  the  material  has  set  suffi- 
ciently to  retain  its  cylindrical  form,  the 

cooling  pad  11,  or  other  media  being  applied 
to  the  mold  to  result  in  the  rapid  cooling  of 
the  material.     If  it  is  desired  that  the  records 

should  have  a  cylindrical  bore,  the  operation  65 
will    be   now   complete,   and   as  soon   as  the 
record   has  contracted   sufficiently  to  be  re- 
moved  from  the  mold,  the  flange  :>  is  first  re- 

moved and  the  record  is  lifted  out.      If,  how- 
ever, it  is  desired  that  the  record  should  be  70 

formed  with  a  tapered  bore  cither  smooth  or 
having  a  series  of  concentric  ribs,  a  further 
finishing  operation  requires  to  be  performed. 
This  finishing  of  the  record  may  be  effected, 
while  the  record  is  still  in  a  more  or  less  plas-  75 
tic  state,  although  sufficiently  hard  to  retain 
its  shape,  by  means  of  a  mandrel  14,  either 
smooth,  as  shown  in  Fig.  3,  or  provided  with 
a  series  of  grooves  15,  to  form  concentric  ribs 
on  the  record  (Fig.  4).     The  mandrel  14  is  80 
mounted   to   rotate   easily  on   a  stationary 
stub-shaft  16,  maintained  at  the  proper  angle 
to  give  the  desired  taper  to  the  bore  and  car- 

ried in  a  vertically  movable  slide  17.     The 
slide   17  is  mounted  in  a  head   18,   and  is  85 
adapted  to  be  moved  vertically  by  a  lever  19. 
The  head  18  slides  horizontally  on  a  suitable 

base  20,  being  actuated  by  a  lever  21 .     Dur- 
ing the  finishing  operation,  the  mold  with  its 

more  or  less  plastic  contents  is  carried  in  a  90 
suitable  chuck  22,  so  as  to  be  rotated  there- 
,by,  and  the  lever  21  is  operated  so  as  to  cause 
the  mandrel  14  to  enter  the  mold,  after  which 
the  lever  19  is  moved  to  depress  the  mandrel 
and  result  in  the  displacement  of  the  plastic  95 
mass,  so  as  to  form  a  bore  of  the  desired  taper 
and  shape,  the  mandrel  14  rotating  as  the 
material  is  displaced,  as  will  be  obvious.     I 
find  that  in  this  way  a  tapered  bore  can  be 
very  perfectly  formed  in  a  record  composed  100 
of  material  which  cannot  be  effectively  cut, 
while  in  a  plastic  state  and  hence  while  still 

engaging  the  mold. 
Many  materials  suitable  for  the  formation 

of  at  least  the  interior  of  duplicate  sound   105 
records  are  so  viscid  and  sticky  when  in  a 
plastic  condition  that  any  attempt  to  cut 
them   in   that   state   would   be   impossible. 

However,  by  displacing  the  material  as  de- 
scribed, by  means  of  a  rotatable  mandrel,  I  no 

can  effectively  finish  the  bores  of  records 
composed  of  extremely  viscid  materials.     It 
is  preferable  that  the  mandrel  14  should  be 
kept  as  cold  as  possible  during  the  finishing 
operation,  and  it  may,  therefore,  be  chilled  115 
before  its  introduction  into  the  record,  or  be 
chilled  while  within  the  mold  in  any  suitable way. 

.  In  Figs.  5  and  6  ,1  illustrate  the  finishing  of 
the  record  on  its  interior  by  a  cutting  opera-  120 
tion  performed  after  the  record  has  become 
cold,  and  hence  after  it  is  freed  from  the 

mold.  I  make  use  of  a  chuck  23  of  anj^  suit- 
able character,  provided  preferably  with  a 

lining  24  of  soft  material,  such  as  felt  and  125 
rubber  so  as  not  to  scratch  the  record  sur- 

face. The  record  is  introduced  within  the 

chuck  so  as  to  be  rotated  thereby  and  a  cut- 
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ting  tool  25  engages  the  bore  so  as  to  finish 
the  same  on  the  desired  taper.  As  I  have- 
already  indicated,  the  surfacing  layer  10  of 
the  record  should  be  composed  of  a  hard  and 
extremely  smooth  material,  so  as  to  resist 
wear  of  the  reproducer  stylus,  and  eliminate 
scratching  noises  as  much  as  possible.  This 
surfacing  layer  may  be  made  quite  thin,  so 
that  a  relatively  expensive  material  for  the 
same  can  be  effectively  used.  An  example 
of  a  suitable  composition  from  which  the  sur- 

facing layer  may  be  formed  is  the  special 
transparent  composition  described  in  my 
Patent  No.  676,111,  dated  June  11th,  1901. 
A  suitable  example  of  materia!  from  whch 
the  inner  or  bod}r  layer  may  be  formed,  and 
which  while  being  extremely  cheap  is  at  the 
same  time  tough  and  of  approximately  the 
same  coefficient  of  expansion  as  the  material 
above  referred  to,  is  the  following:  asphalt 
80  parts,  stearin  pitch  20  parts.  In  the 
make  up  of  this  composition  the  ingredients 
are  melted  and  intimately  mixed. 

Having  now  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Letters 
Patent  is  as  follows : 

1.  A  process  of  making  duplicate  sound 
records,  which  consists  in  rotating  a  mold  at 
a  high  speed,  in  introducing  a  charge  of  an 
extremely  amorphous  material  therein-  to 
form  a  surfacing  layer,  in  permitting  the  sur- 

facing layer  to  set  or  harden,  in  then  intro- 
ducing within  the  mold  a  larger  charge  of  a 

cheap  molten  material,  and  in  continuing  the 
chilling  operation  until  the  composite  record 
as  a  whole  has  been  set  or  hardened,  sub- 

stantially as  set  forth. 
2.  A  process  for  making  duplicate  sound 

records,  which  consists  in  rapidly  rotating  a 

mold,  in  introducing  therein  a  charge  of  a  40 
very  amorphous  material  to  form  a  surfacing 
layer,  in  permitting  the  surf acing  layer  to  set 
or  harden,  in  introducing  within  the  mold  a 
larger  charge  of  a  cheap  molten  material,  in 
cooling  the  mold  and  its  contents  until  the  45 
material  has  set  and  in  finally  tapering  the 
bore  of  the  resulting  duplicate  record,  sub- 

stantially as  set  forth. 
3.  A  process  of  making  duplicate  sound 

records,  which  consists  in  rapidly  rotating  a  50 
mold,  in  introducing  therein  a  charge  of  a 
very  amorphous  material  to  form  a  surfacing 
layer,  in  permitting  the  surfacing  layer  to 
set  or  harden,  in  introducing  within  the  mold 
a  larger  charge  of  a  cheap  molten  material,  55 
in  continuing  the  cooling  operation  until  the 
material  has  been  set,  and  in  finally  dis- 

placing the  material  while  in  a  more  or  less 
plastic  state  to  taper  the  bore  thereof,  sub- 

stantially as  set  forth.  60 
4.  A  process  of  making  duplicate  sound 

records,  which  consists  in  rotating  the  mold 
at  a  high  speed,  in  introducing  therein  a 
charge  of  a  very  amorphous  material  to  form 
a  surfacing  layer,  in  permitting  the  surfacing  65 
layer  to  cool  and  set,  in  introducing  a  cheap 
molten  material  within  the  rotating  mold  be- 

fore the  surfacing  layer  has  been  entirely 
hardened,  and  in  continuing  the  rotation  of 
the  mold  until  the  duplicate  record  as  a  whole  70 
has  been  set  and  hardened,  substantially  as    . 
set  forth. 

This  specification  signed  and  witnessed 
this  26th  day  of  May,  1906. 

JONAS  W.  AYLSWORTH. 
Witnesses : 

Frank  L.  Dyer, 
Anna  R.  Klehm. 
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UNITED  STATES  PATENT  OFFICE. 
NELSON  C.  DUKAND,  OF  EAST  ORANGE,  AND  EDWARD  L.  AIKEN,  OF  ORANGE, 

NEW  JERSEY,  ASSIGNORS  TO  NEW  JERSEY  PATENT  COMPANY,  OF  WEST 
ORANGE,  NEW  JERSEY,  A  CORPORATION  OF  NEW  JERSEY. 

PHONOGRAPH. 

No.  855,622. Specification  of  Letters  Patent. 

Application  filed  October  26, 1906,    Serial  No.  340,728. 

Patented  June  4,  1907. 

To  all  whom  it  may  concern: 
Be  it  known  that  we,  Nelson  C.  Durand, 

a  citizen  of  the  United  States,  residing  at 
East  Orange,  county  of  Essex,  and  State  of 

5  New  Jersey,  and  Edward  L.  Aiken,  a  citizen 
of  the  United  States,  residing  at  Orange,  in 
the  county  of  Essex  and  State  of  New  Jersey, 
have  invented-  certain  new  and  useful  Im- 

provements in  Phonographs,  of  which  the 
tc  following  is  a  description. 

Our  invention  relates  to  phonographs  and 
more  particularly  to  the  sound  conducting 
tube  or  tubes  by  which  the  sound  waves  are 
conveyed  to  the  diaphragm  of  the  recorder 

1 5  and  from  the  diaphragm  of  the  reproducer, 
and  has  been  particularly  designed  for  appli- 

cation to  phonographs  in  which  the  recorder 
and  reproducer  are  carried  in  a  spectacle 
frame,  as  shown  for  instance  in  Edison  Pat- 

20  ent  No.  386,974  dated  July  31,  1888.  In  in- 
struments of  this  character  the  spectacle 

frame  is  capable  of  assuming  two  positions, 
one  in  which  the  recorder  occupies  an  opera- 

tive position  with  respect  to  the  record  sur- 
25  face  while  the  reproducer  is  in  an  inactive  or 

inoperative  position,  and  another  position  in 
.   which  the  reproducer  is  in  an  operative  posi- 

tion and  the  recorder  is  in  an  inactive  posi- 
tion. 

30  It  is  desirable  especially  in  using  phono- 
graphs for  commercial  purposes  that  one 

should  be  able  to  shift  with  very  little  effort 
from  recorder  to  reproducer  and  vice  versa, 
so  that  it  should  not  be  necessary  to  detach 

35  the  speaking  or  listening  tube  from  the  pho- 
nograph in  making  this  change.  This  result 

has  been  accomplished  heretofore  by  means 
shown  in  the  patent  referred  to  and  which 

comprises  a  short  tube  M'  carried  by  a  sup- 
40  port  M  which  is  independent  of  the  pivotal 

movement  of  the  spectacle  frame.  The 

speaking  tube  is  secured  to  the  tube  M'  and 
will  be  in  proper  position  for  either  recording 

or  reproducing  as  the  movement  of  the  spec- 
45  tacle  frame  carries  the  neck  of  the  recorder 

or  reproducer  into  a  position  just  below  the 
lower  end  of  said  tube.  The  structure  de- 

scribed is  objectionable,  however,  in  that 

there  will  be  a  slight  space  or  opening  be- 
50  tween  the  lower  end  of  the  tube  M  and  the 

neck  of  the  recorder  (or  reproducer),  thus  al- 
lowing an  equalization  of  pressure  and  a  con- 
sequent weakening  of  the  sound  waves  which 

act  upon  the  diaphragm  in  recording  and 
therefore  producing  a  fainter  record  than  55 
would  be  produced  in  case  a  continuous  or 

unbroken  air  passage  is  provided,  and  fur- 
thermore in  case  the  member  M  which  sup- 

ports the  tube  M'  becomes  slightly  bent,  it 
becomes  impossible  to  shift  the  spectacle  60 
frame  from  one  position  to  the  other. 

Our  invention  has  for  its  object  the  provi- 
sion of  a  sound  conductor  or  coupling  for 

connecting  a  single  speaking  or  listening  tube 
with  both  the  recorder  and  reproducer  of  a  65 

phonograph  when  carried  by  a  movable  spec- 
tacle frame  as  in  the  patent  referred  to. 

Reference  is  hereby  made  to  the  accom- 
panying drawing  of  which 

Figure  1  is  a  front  elevation  showing  in  full  70 
lines  a  coupling  embodying  our  invention 
and  applied  to  the  recorder  and  reproducer  of 
a  spectacle  frame,  the  latter  being  shown  in 
dotted  lines  and  being  in  a  position  in  which 

the  recorder  is  in  operative  position  with  re-  75 
spect  to  the  record  surface;  Fig.  2  is  a  view 
similar  to  Fig.  1  except  that  the  spectacle 

frame  occupies  a  position  in  which  the  repro- 
ducer is  operatively  situated  with  respect  to 

the  record  surface;  Fig.  3  is  a  section  of  our  80 
improved  coupling  taken  on  a  plane  parallel 
to  the  plane  of  the  spectacle  frame,  the  parts 
being  in  the  position  shown  in  Fig.  1 ;  Fig.  4 
is  a  view  similar  to  Fig.  3  of  the  parts  when 

occupying  the  position  shown  in  Fig.  2.  85 
In  all  the  views  like  parts  are  designated 

by  the  same  reference  numerals. 
Referring  to  Fig.  1  the  spectacle  frame  a 

occupies  an  oblique  position  with  the  re- 
corder b  directly  above  and  in  operative  rela- 

tion to  the  sound  record  or  blank  c  while  the 

reproducer  d  is  in  a  position  above  and  to  one 
side  of  the  recorder.  The  coupling  comprises 
a  pair  of  hollow  or  tubular  members  1  and  2, 
the  bore  of  which  is  of  a  size  adapted  to  tele- 

scope upon  the  necks  of  the  recorder  and  re- 
producer, making  a  snug  fit.  The  tube  2  is 

closed  at  its  upper  end  while  the  tube  1  may 
be  extended  upwardly  forming  an  open- 
ended  neck  3  as  shown,  upon  which  the  ordi- 

nary speaking  or  listening  tube  may  be  ap- 
plied by  making  the  same  of  a  size  adapted 

to  snugly  fit  over  the  said  neck  3  which  is 
preferably  of  the  same  outside  diameter  as 
the  neck  of  the  recorder  or  reproducer.  The  105 
tubes  1  and  2  are  connected  by  a  curved  tube 

90 

95 

100 
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\ :  within  this  tube  is  ;i  valve  scat  .">  formed 
w  it  h  a  port  (i  adapted  to  be  closed  by  a  ball  7 
when  the  parts  arc  in  the  position  shown  in 
Figs.  I  and  3. 

5  When  the  spectacle  frame  is  tinned  into 

the  position  of  Figs.  '_'  and  4  the  reproducer 
will  then  he  in  suitable  position  for  tracking 
the  record  while  the  recorder  will  he  situated 
above  and  to  one  side  of  the  same.  In  this 

io  position  the  hall  7  rolls  oil'  from  the  valve 
seat  .">  thus  opening  the1  port  (>,  and  a  pin  8 
placed  across  the  bore  of  the  tube  4  prevents 
the  escape  of  the  hall  7. 

The  operation  of  the  device  is  as  follows: 
15  When  the  recorder  is  in  operative  position 

the  port  (i  is  closed  by  the  hall  7,  therefore 
the  sound  waves  which  enter  the  coupling 
through  the  neck  3  pass  into  the  air  chamber 
of  the  recorder  without  being  weakened  as 

20  would  he  the  case  were  the  port  (>  open,  and 

when  the  parts  are  in  position  for  reproduc- 
ing, the  port  6  is  open  and  the  waves  or  vi- 

brations set  up  in  the  air  chamber  of  the  re- 
producer  find    an   unobstructed   passage   to 

25  the  nock  3  and  the  listening  tube.     The  port 
6  is  automatically  opened  and  closed  as  the 

•     spectacle  frame  is  shifted  from   one  position 
to  the  other.      Furthermore  since  the  listen- 

ing tube  is  applied  to  the  neck  3  which  is  di- 
30  rectly  above  the  recorder,  the  device  acts  as 

an  indicator  of  the  position  of  the  recorder. 
The  user  will  not  he  likely  to  attempt  to  dic- 

tate to  the  phonograph  when  the  parts  are  in 
the  position  of  Fig.  2  hecause  the  speaking 

35  tube  will  lead  to  a  point  considerably  above 

and  in  rear  of  that  portion  of  the  record  sur- 
face which  should  be  acted  upon  so  that  it 

will  be  evident  to  the  user  that  he  is  talking 
to  the  wrong  spot,  whereas  with  the  parts  in 

40  the  position  of  Fig.  1  the  speaking  tube  wall 
lead  to  a  point  directly  above  and  close  to  the 
record  surface,  thus  showing  the  user  that 
the  sound  waves  are  being  conducted  to  the 
proper  spot.     It   will  be  obvious  however, 

45  that  the  point  of  application  of  the  speaking 
tube  need  not  necessarily  he  an  extension  of 

the  tube  1,  as  the  valve  seat  5  maj"  be  situ- 
ated anywhere  between  the  reproducer  and 

recorder  and  the  speaking  tube  applied  any- 
50  where  between  the  recorder  and  valve  seat 

the  only  point  to  he  observed  being  that  the 
valve  be  so  designed  as  to  be  open  when  the 
parts  are  in  the  position  of  Fig.  2  and. closed 
when  in  the  position  of  Fig.  1. 

55  Having  now  described  our  invention,  what 
we  claim  as  new  and  desire  to  secure  by  Let- 

ters Patent,  is  as  follows: 

1.   In  a  phonograph,  the  combination  of  a 
frame,    a   recorder   and   reproducer   carried 

60  thereby,  and  a  coupling  comprising  a  pair  of 

hollow  members  communicating  with  the  in- 
terior- of  Baid  recorder  and  reproducer  and 

with  each  other,  substantially  as  set  forth. 
2.  In  a  phonograph,  the  combination  of  a 

fiamc.  a  recorder  and  reproducer  carried  65 
t  hereby,  and  a  coupling  comprising  a  pair  of 
hollow  members  communicating  with  the  in- 

teriors of  said  recorder  and  reproducer,  and 
w  ith  each  other  through  a  valved  connection, 
substantially  as  set  forth.  70 

•"».  In  a  phonograph,  the  combination  of  a frame,  a  recorder  and  reproducer  carried 
thereby,  and  a  coupling  comprising  a  pair  of 
hollow  members  communicating  with  the  in- 

teriors of  said  recorder  and  reproducer,  and  75 
with  each  other  through  a  connection  having 
a  ball  valve,  substantially  as  set  forth. 

4.  In  a  phonograph,  the  combination  of  a 
frame,  a  recorder  and  reproducer  carried 
thereby,  and  a  coupling  comprising  a  pair  of  80 
tubular  members  applied  to  the  necks  of  said 
recorder  and  reproducer  and  connected  to 
each  other  by  a  curved  tube  having  a  hall 
valve,  substantially  as  set  forth. 

5.  As    a    new    article    of    manufacture,    a  85 
coupling  comprising  a  pair  of  tubular  mem- 

bers, a  connection  and  a  ball  valve  adapted 
to  close  said  connection,  substantiallv  as  set 
forth. 

6.  As    a    new    article    of    manufacture,    a  90 

coupling  comprising  a  pair  of  tubular  mem- 
bers connected  by  a  tube,  one  of  said  mem- 
bers being  provided  with  an  open  ended  ex- 

tension, substantially  as  set  forth. 
7.  As   a   new   article   of   manufacture,    a  95 

coupling  comprising  a  pair  of  tubular  mem- 
bers connected  by  a  valved  tube,  one  of  said 

members  being  provided  with  an  open  ended 
extension,  substantially  as  set  forth. 

8.  As  a  new  article  of  manufacture,  a  10c 

coupling  comprising  a  pair  of  tubular  mem- 
bers connected  by  a  tube  having  a  ball  valve, 

one  of  said  members  being  provided  with  an 
open  ended  extension,  substantially  as  set 
forth.  10 

9.  As  a  new  article  of  manufacture,  a 

coupling  comprising  a  pair  of  tubular  mem- 
bers adapted  to  fit  upon  the  necks  of  a  re- 

corder and  reproducer,  a  tube  connecting 
said  members  and  a  valve  in  said  tube,  one  of  1 10 

said  members  being  provided  with  an  open 

ended  extension  of  slightly  reduced  diam- 
eter, substantially  as  set  forth. 

This    specification    signed    and    witnessed 
this  24th  dav  of  October,  1906. 

NELSON  ('.  DURAND. EDWARD  L.  AIKEN. 
Witnesses: 

Delos  IIolden, 
Prank  L.  Dyer. 
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UNITED  STATES  PATENT  OFFICE. 
HORACE  SHEBLE,  OF  PHILADELPHIA,  PENNSYLVANIA,  ASSIGNOR  TO 

HAWTHORNE  &  SHEBLE  MANUFACTURING  COMPANY,  OF  PHILADEL- 
PHIA, PENNSYLVANIA,  A  CORPORATION  OF  PENNSYLVANIA. 

TALKING-MACHINE. 

No.  855,674. Specification  of  Letters  Patent. 

Application  filed  March  14, 1907.    Serial  No.  362,297. 

Patented  June  4,  1907. 

To  all  whom  it  mcuy  concern: 
Be  it  known  that  I,  Horace  Sheble,  a 

citizen  of  the  United  States,  residing  at 
Philadelphia,  in  the  county  of  Philadelphia 
and  State  of  Pennsylvania,  have  invented  a 
certain  new  and  useful  Improvement  in 
Talking-Machines,  of  which  the  following  is  a 
specification. 

This  invention  relates  to  talking-machines 
and  has  reference  more  particularly  to  the 
devices  for  supporting  the  sound-conveying 
horns  of  such  machines. 

The  object  of  the  invention  is  to  effect  cer- 
tain improvements  in  the  construction  of 

talking-machines  with  respect  particularly 
to  the  horn-supporting  devices,  to  the  end 
that  an  apparatus  is  provided  in  which  the 
horn  is  held  securely  against  displacement 
and  in  which  the  horn-supporting  devices  are 
of  comparatively  small  size,  so  as  not  to  de- 

tract from  the  appearance  of  the  machine. 
The  preferred  embodiment  of  the  invention 

is  illustrated  in  the  accompanying  drawings, 
in  which 

Figure  1  is  an  elevation  of  a  talking-ma- 
chine constructed  in  accordance  with  my  in- 

vention; Fig.  2  is  a  plan  view  of  the  horn- 
supporting  cradle;  and  Fig.  3  is  a  section  on 
the  line  3— 3  of  Fig.  1. 

Referring  to  these  drawings,  1  indicates 
the  motor-box,  having  therein  a  suitable  mo- 

tor arranged  to  drive  a  vertical  shaft  which 
extends  through  the  top  of  the  box  and  carries 
a  rot  at  able  turn-table  2.     The  sound-record 

35  3,  in  this  case  a  disk  having  a  laterally  undu- 
lating groove  of  substantially  uniform  depth 

cut  in  one  face  thereof,  is  adapted  to  be  rested 
upon  and  rotated  by  the  turn-table  2.  Se- 

cured to  the  box  1  and  extending  outwardly 
4°  therefrom,  is  an  arm  4,  on  the  outer  end  of 

which  is  pivot  ally  mounted  a  cradle  5,  which 
carries  the  tapering  sound-conveying  horn  6. 
Secured  to  the  small  end  of  this  horn  is  a 

sound-box  7  having  a  stylus  8,  the  end  of  the 
45  stylus  tracking  in  the  record-groove  in  the 

sound-record  3. 
The  cradle  5  consists  of  a  casting  having  a 

plurality  of  outwardly  extending  arms. 
Preferably  the  cradle  has  four  such  arms,  the 

5"->  two  arms  9, 9,  at  one  end  thereof  being  some- 
what shorter  than  the  two  arms  10,  10,  at  the 

opposite  end.  On  the  end  of  each  of  these 
arms  is  a  sleeve  1 1  of  rubber  or  other  cushion- 

ing   material.     The    cradle    5    is    pivotally 
mounted  upon  the  end  of  arm  4,  this  being  55 

preferabl}T  done  by  providing  a  vertical  open- 
ing through  the  end  of  arm  4  and  a  pin  12  on 

the  cradle  5  which  is  received  in  this  opening. 
This  pin  may  be  formed  integral  with  the 
cradle  or  it  may  be  secured  in  an  opening  60 
formed  therein.     The  latter  construction  is 
preferred,   the  pin  being  extended  upward 
beyond  the  upper  surface  of  the  cradle  and 
utilized  to  secure  the  horn  upon  the  cradle. 
The  upwardly  extending  portion  of  the  pin  is  65 
indicated  at  13,  Fig.  3,  and  extends  through 
an  opening  in  the  bottom  of  the  horn  6. 
This  end  13  of  the  pin  is  threaded  and  a  hand- 
nut  14  is  screwed  thereon  to  hold  the  horn  6 

upon  the  cradle  5,  a  washer  15  being  prefer-  70 
ably  inserted  between  nut  14  and  the  wrall  of 
the  horn. 

It  will  be  seen  that  the  arms  9,  9,  and  10, 
10,  of  the  cradle  are  comparatively  short  and 
extend  around  but  a  very  small  portion  of  75 
the  horn.  Movement  of  the  horn  upon  the 
cradle  or  its  displacement  therefrom  is,  how- 

ever, effectually  prevented,  as  the  end  13  of 
the  pin  and  the  nut  14  serve  to  hold  the  horn 
securely  upon  the  arms  of  the  cradle.  Any  80 
foreign  noises,  due  to  jarring  of  the  horn 
upon  its  support,  are  prevented  by  the  rub- 

ber sleeves  11.  Furthermore,  this  form  of 
cradle  can  be  produced  at  very  low  manu- 

facturing cost.  85 
Having  now  described  my  invention,  wrhat 

I  claim  as  new7  therein  and  desire  to  secure 

by  Letters  Patent  is  as  follows: — 
1.  In  a  talldng-machine,  the  combination 

of  a  motor-box,  an  arm  secured  to  and  ex-  90 
tending  outwardly  from  the  box,  a  cradle 
pivotally  mounted  upon  the  outer  end  of  the 
arm,  said  cradle  having  a  plurality  of  out- 

wardly-extending supporting  arms,  a  taper- 
ing horn  directly  overlying  said  cradle  and  95 

resting  upon  the  arms  thereof  said  arms  ex- 
tending but  a  short  distance  to  either  side  of 

a  vertical  plane  through  the  axis  of  the  horn, 
and  means  for  securing  the  horn  to  the  cra- 

dle, substantially  as  set  forth. 
2.  In  a  talking-machine,  the  combination 

of  a  motor-box,  a  rotatable  turn-table  mount- 
ed thereon,  an  arm  secured  to  and  extending 

outwardly  from  the  box,  a  cradle  pivotally 
mounted  upon  the  outer  end  of  the  arm  hav-  105 
ing  a  plurality  of  integral  outwardly-extend- 

100 
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ing  supporting  arms,  a  tapering  horn  di-  ' 
rectly  overlying  the  cradle  and  resting  upon 
the  arms  thereof,  said  arms  extending  but  a 
short  distance  to  either  side  of  a  vertical 

5  plane  through  the  axis  of  the  horn,  a  sound- 
bos  secured  to  the  smaller  end  of  the  horn, 
its  stylus  adapted  to  track  in  the  groove  of 
a  sound-record  supported  on  said  turn-table, 
and  means  Tor  securing  said  horn  upon  said 

ro  cradle,  substantially  as  set  forth. 
.!.  In  a  talking-machine,  the  combination 

of  a  motor-box,  an  arm  secured  to  and  ex- 
tending outwardly  from  the  box,  a  cradle 

pivot  ally  mounted  upon  the  outer  vnd  of  the 
15  arm,  said  cradle  having  a  plurality  of  out- 

wardly-extending supporting  arms  and  an 
upwardly-extending  pin,  a  tapering  horn 
resting  upon  said  arms  and  having  an  open- 
in"'  therem  through  which  said  pin  on  the 

20  cradle  extends,  and  means  eoacting  with  said 
pin  to  secure  the  horn  upon  the  cradle,  sub- 

stantially as  set  forth. 
4.  In  a  talking-machine,  the  combination 

of  a  motor-box,  an  arm  secured  to  and  ex- 
25  tending  outwardly  from  the  box,  said  arm 

having  an  opening  through  the  outer  end 
thereof,  a  cradle  having  a  plurality  of  out- 

wardly-extending  arms,   a  downwardly-ex- 

tending pin  received  in  said  opening,  and  an     ' 
upwardly-extending   pin,   a   tapering  horn  30 
having  an  opening  therein  through    which 
said  upwardly-extending  pin  extends,  and  a 
nut   upon  said  upwardly-extending  pin  se- 

curing the  horn  upon  the  cradle,  substan- 
t  ially  as  set  forth.  35 

5.  In  a  talking-machine,  the  combination 
of  a  motor-box,  an  arm  secured  to  and  ex- 

tending outwardly  from  the  box,  said  arm 
having  an  opening  through  the  outer  end 
thereof,  a  cradle  having  a  pair  of  outwardly-  40 
extending  arms  at  one  end  thereof  and  a  pair 
of  longer,  outwardly-extending  arms  at  the 
other  rn<\  thereof,  a  pin  extending  through 
the  cradle  adjacent  to  said  longer  arms,  the 
lower  end  of  the  pin  being  received  in  said  45 
opening,  a  tapering  horn  having  an  opening 
therein  through  which  the  upper  end  of  said 
pin  extends  and  a  nut  on  said  upper  end  se- 

curing the  horn  upon  the  arms  of  the  cradle, 
substantialhr  as  set  forth.  50 

This   specification   signed   and  witnessed 
this  8th  day  of  March,  1907. 

HORACE  SHEBLE. 
Witnesses: 

A.  C.  Wright, 
F.  A.  De  Lano. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Louis  P.  Valiquet, 

a  citizen  of  the  United  States,  and  a  resident 
of  the  city  of  New  York,  State  of  New  York, 

5  have  invented  certain  new  and  useful  Im- 
provements in  Sound -Boxes  for  Talking- 

Machines,  of  which  the  following  is  a  full, 
clear,  and  complete  disclosure. 

The  object  of  my  invention  is  to  provide 
io  such  a  construction  in  sound  boxes  that  the 

stylus  bar  may  be  adjusted  and  formed  so  as 
to  have  the  correct  characteristics  of  elas- 

ticity, shape  and  size  in  relation  to  the  dia- 
phragm. 

15  A  further  object  of  my  invention  is  to  pro- 
vide such  a  stylus  bar  that  the  tendency  to 

lateral  movement  of  its  end  where  it  con- 
nects with  the  diaphragm  is  entirely  obvi- 

ated and  the  sound  waves  thereby  discharge 
20  at  in  more  exactly  perpendicular  direction 

upon  the  diaphragm  of  the  sound  box. 
Briefly,  my  invention  consists  in  providing 

a  stylus  bar,  the  end  of  which  is  bent  in- 
wardly to  form  the  connection  between  the 

25  end  of  the  stylus  bar  and  the  diaphragm,  the 
parts  being  integral  and  capable  of  being 
filed  or  reduced  so  as  to  vary  their  size,  shape 
and  elasticity. 

For  a  full,  clear  and  exact  description  of 
30  my  invention  reference  may  be  had  to  the 

accompanying  specification  and  to  the  ac- 
companying drawing  forming  part  thereof, 

in  which 
Figure  1  is  a  vertical  sectional  view  of  a 

35  sound  box,  said  section  being  taken  substan- 
tially on  a  plane  passing  through  the  axis  of 

the  stylus  bar;  Fig.  2,  a  front  elevation  of 
the  sound  box;  Fig.  3,  a  side  view  of  the 
sound  box  on  the  side  thereof  through  which 

40  the  stylus  bar  projects,  and  Fig.  4,  an  eleva- 
tion of  the  stylus  bar  detached  from  the 

sound  box. 

Referring  to  the  drawing,  the  numeral  1  in- 
dicates the  cylindrical  casing  of  the  sound 

45  box,  and  2  the  sound  tube  thereof.  The  in- 
terior of  the  casing  is  formed  with  the  usual 

flange  or  seat  3  for  holding  the  diaphragm  4 
in  position.  The  usual  gaskets  or  other  suit- 

able material  are  placed  each  side  of  the  dia- 
50  phragm  as  indicated  at  5  and  6.  A  ring  7 

preferably  of  metal  and  slightly  elastic  is 
forced  against  the  outer  gasket  6  to  hold  the 
diaphragm  in  position.  An  opening  8  is  pro- 

vided in  the  cjdindxical  portion  of  the  casing 

1,  and  located  adjacent  thereto  are  recesses  955 
which  are  adapted  to  receive  the  heads  of  the 
screws  10  for  holding  the  fulcrum  and  stylus 
bar  in  position. 

The  stylus  bar  11  consists  of  a  tapering 
piece  of  steel  or  other  suitable  material  hav-  60 
ing  the  usual  recess  12  in  its  lower  end  for  re- 

ceiving the  stylus  or  needle  13.     The  lower 
end  of  the  said  stylus  bar  11  is  provided  with 
an  enlarged  portion  in  the  nature  of  a  flange 
against  which  the  supporting  spring  yoke  or  65 
fulcrum    15   is   seated   and   through   which 
passes  the  thumb-screw  16  for  retaining  the 
needle  13  within  the  end  of  the  stylus  bar. 
The  inner  reduced  end  of  the  stylus  bar  11  is 
curved  slightly  outward  and  then  inward  at  70 
right  angles  to  the  axis  of  said  stylus  bar  as 
indicated  at  17.     The  inner  end  of  the  right 
angled   portion  is   provided  with  enlarged 
head  18  which  is  secured  against  the  dia- 

phragm 4  by  means  of  wax  or  other  suitable  75 
material,   as  indicated  at  19.     The  curved 
portion  17  of  the  stylus  bar  11  is  preferably 
of  small  radius  and  of  the  shape  shown  in 
Figs.  1  and  4,  the  shape  shown  being  that 
most   convenient  for   the   adjustment   and  80 
treatment  of  the  stylus  bar  for  balancing  the 
same  in  relation  to  diaphragms  of  different 
peculiarities  and  characteristics. 

It  is  well  known  in  the  manufacture  of 
sound  boxes  that  the  mica  usually  employed  85 
for  diaphragms  comes  in  slightly  different 
thicknesses    which    materially    affects    the 
quality  and  volume  of  the  sound  produced. 
A  thick  diaphragm  would  of  course  require  a 
stylus  bar  of  less  elasticity,  of  more  rigidity,  90 
and  of  heavier  weight  than  would  a  dia- 

phragm of  a  less  thickness.     It  is  therefore 
necessary  to  balance  the  stylus  bar  to  corre- 

spond to  the  thickness  of  a  particular  dia- 
phragm.    This  balancing  may  be  easily  ac-  95 

complished  in  the  present  form  of  my  inven- 
tion by  scraping  or  filing  away  the  material 

about  the  curve  and  the  portions  adjacent 
thereto,  of  the  stylus  bar.     This  not  only 
reduces  the  weight  of  the  stylus  bar  at  the  100 
point  of  the  curve  but  also  varies  its  elastic- 

ity and  rigidity  so  that  the  said  character- 
istics may  be  exactly  and    accurately  pro- 

duced  to   correspond  with  the   diaphragm 
which  has  been  inserted.     In  addition  to  the  105 
advantages  of  having  the  inner  end  of  the 
stylus  bar  reduced  and  curved  as  described, 
the  stylus  bar  is  made  resilient  for  a  portion 
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of  its  length  which  allows  the  vibrations 
caused  by  the  undulations  of  the  groove  of 
tlic  sound  record  to  be  modified  during  their 
i  ransmission  to  t  be  diaphragm.  This  causes 

5  the  sound  produced  by  the  diaphragm  to  be 
much  softened  and  the  harsh  and  undesirable 
vibrations  are,  therefore,  eliminated. 

The  curve  17,  in  combination  with  the  out- 
ward bend  of  the  stylus  bar  proper,  affords 

io  a  much  longer  connection  between  the  stylus 
bar  and  the  diaphragm,  thereby  obviating 
the  tendency  of  the  diaphragm  to  be  moved 
transversely,  owing  to  the  fact  that  the  end 
of  the  stylus  bar  vibrates  or  oscillates  in  the 

15  arc  of  a  circle.  This  longer  connection  also 
allows  the  part  at  right  angles  to  the  dia- 

phragm to  be  made  staffer  without  sacrificing 
any  features  of  the  resiliency  thereof. 

By  having  the  fulcrum  spring  or  yoke  lo- 
20  cated  as  shown  in  the  drawings,  that  is,  sub- 

stantially in  the  plan  of  the  axis  of  the  stylus 
bar  and  by  providing  the  inner  end  of  the 
stylus  bar  with  the  shape  shown,  the  oscilla- 

tions of  the  stylus  bar  are  made  at  almost 
25  exactly  right  angles  to  the  plane  of  the  dia- 

phragm. This  does  away  with  any  tendency 
of  the  end  of  the  stylus  bar  to  move  later- 

ally in  the  plane  of  the  diaphragm,  which  in 
some  instances  with  heavy  vibrations  is  suf- 

30  ficient  to  loosen  the  connecting  portion  of  the 
stylus  bar  from  the  diaphragm. 

I  do  not  wish  to  be  limited  to  the  exact  de- 
tails of  form  and  arrangement  of  parts  herein 

set  forth  for  the  same  may  be  varied,  to  pro- 
35  duce  the  functions  and  results  set  forth,  in  a 

degree  commensurate  with  the  claims  herein- 
after made. 

Having  thus  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat- 

40  ent  of  the  United  States,  is: — 
1.  In  a  sound  box  for  talking  machines, 

the  combination  of  a  diaphragm  and  a  stylus 
bar  having  a  double  or  reversed  curve  and 
having  its  inner  end  brought  into  operative 

45  relation  with  said  diaphragm. 
2.  In  a  sound  box  for  talking  machines, 

the  combination  with  a  diaphragm,  of  a  sty- 
lus bar  gradually  tapered  toward  its  inner 

end,  and  having  a  double  or  reversed  curve, 
50  said  inner  end  being  adapted  to  be  connected 

to  the  diaphragm.  *-  &* 
3.  In  a  sound  box  for  talking  machines,  a 

stylus  bar  which  is  gradually  tapered  toward 
its  inner  end,  said  end  being  curved  out- 

55  wardly  on  an  arc  of  comparatively  large  ra- 
dius and  then  curved  inwardly  on  an  arc  of 

comparatively  small  radius  to  connect  with 
the  diaphragm  on  a  line  at  substantially 
right  angles  to  the  plane  thereof. 

60  4.  In  a  sound  box  for  talking  machines, 
the  combination  of  a  diaphragm  and  a  stylus 
bar  which  is  reduced  in  diameter  toward  its 
inner  end,  said  reduced  portion  being  bent 
out  of  the  direct  line  first  away  from  and 

65  then  toward  the  point  where  it  is  connected 

with  the  diaphragm  to  increase  its  length  in 
relation  to  the  length  of  the  radius  of  the sound  hox. 

.">.  In  a  sound  hox  for  talking  machines,  a 
stylus  bar  having  a  reduced  inner  end,  said  70 
end  being  curved  outwardly,  and  then  in- 

wardly to  be  attached  to  said  diaphragm  and 
to  form  a  resilient  or  yielding  connection 
therefor. 

6.  In  a  sound  box  for  talking  machines,  a  75 
stylus  bar  having  a  gradually  reduced  inner 
end  which  is  adapted  to  be  attached  to  the 
diaphragm,  said  end  being  curved  outwardly, 
and  then  inwardly  in  a  direction  substan- 

tially at  right  angles  to  the  axis  of  the  stylus  80 
bar  to  form  a  resilient  connection. 

7.  In  a  sound  box  for  talking  machines,  a 
stylus  bar  having  a  tapering  inner  end,  said 
inner  end  being  bent  outwardly,  and  then  in- 

wardly in  a  curve  of  small  radius  to  connect  85 
with  the  diaphragm  to  form  a  resilient  con- 

nection therewith. 
8.  In  a  sound  box  for  talking  machines,  a 

stylus  bar  which  is  tapered  toward  its  inner 
end,  said  end  being  bent  outwardly  and  then  90 
curved  inwardly  to  connect  with  the  dia- 
plvragm  and  to  form  a  resilient  connection 
therewith. 

9.  In  a  sound  box  for  talking  machines,  a 
stylus  bar  having  an  integral  flange  thereon,  95 
a  fulcrum  for  said  stylus  bar  comprising  a 
torsion  spring  having  a  central  collar  held 
frictionally  in  position  against  the  said  flange 
on  the  stylus  bar,  said  spring  having  annular 
ends  adapted  to  be  attached  to  the  sound  box  1 00 casing. 

10.  In  a  sound  box  for  talking  machines,  a 

stylus  bar  having  an  integral  flange,  a  ful- 
crum for  said  stylus  bar  comprising  a  torsion 

spring  having  portions  substantially  in  the  105 
plane  of  the  axis  of  said  stylus  bar  having  a 
central  collar  adapted  to  be  held  frictionally 
in  position  against  the  flange  on  the  stylus 
bar  and  having  annular  ends  adapted  to  be 
attached  to  the  sound  box  casing.  >.  1  o 

11.  In  a  sound  box,  the  combination  with 
a  diaphragm  and  a  support  for  a  stylus  bar, 
of  a  stylus  bar  having  a  double  or  reversed 
curve  between  its  support  and  its  point  of 
connection  with  said  diaphragm.  1 1 5 

12.  In  a  sound  box,  the  combination  with 
a  diaphragm  of  a  stylus  bar  having  a  double 
curve  which  extends  first  away  from  and 
then  towTard  said  diaphragm,  the  inner  end 
of  said  stylus  bar  being  adjacent  said  dia-  120 

phragm. 13.  In  a  sound  box  for  talking  machines 

the  combination  of  a  diaphragm  and  a  st37lus 
bar,  said  stylus  bar  having  its  inner  end  in- 

clined outwardly  away  from  the  diaphragm,  125 
and  then  turned  inwardly  to  be  attached  to 
said  diaphragm,  to  form  a  resilient  or  yield- 

ing connection  therefor. 
14.  In  a  sound  box,  a  stylus  bar  having  its 

inner  extremity  bent  outwardly  on  a  curve  130 
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of  relatively  large  radius  and  bent  inwardly 
on  a  curve  of  relatively  small  radius. 

15.  In  a  sound  box,  a  stylus  bar  tapered 
toward  its  inner  extremity,  the  said  stylus 
bar  being  bent  outwardly  on  a  curve  of  rela- 

tively large  radius  and  being  bent  inwardly 
on  a  curve  of  relatively  small  radius. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  8th  day  of  January,  A.  D.  1904. 

LOUIS  P.  VALIQUET. 
Witnesses : 

Frank  G.  Swartwout, 
Joseph  M.  Zaremba. 
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No.  855,761. Specification  of  Letters  Patent. 

Application  filed  September  1, 1903.    Serial  No.  171,485. 

Patented  June  4,  1907, 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  H.  Elfering,  a 

citizen  of  the  United  States,  residing  at  Cam- 
den, in  the  county  of  Camden  and  State  of 

5  New  Jersey,  have  invented  certain  new  and 
useful  Improvements  in  Talking-Machines, 
of  which  the  following  is  a  specification. 
My  improvement  is  applicable  especially 

to  disk  talking  machines,  and  the  object  of 
io  my  invention  is  to  provide  means  for  pre- 

senting the  reproducing  sound  box  to  the 
record  in  the  most  advantageous  position 
for  the  production  of  sound,  and  the  preser- 

vation of  the  record  and  needle.  The  man- 
ner in  which  I  attain  these  objects  is  illus- 

trated in  the  accompanying  drawings,  in 
which : — 

Figure  1  is  a  side  view  of  the  mechanism 
attached  to  a  machine.  Fig.  2  a  side  view 
of  the  same  separate  from  the  machine,  and, 
Fig.  3,  a  plan  showing  the  movement  ac- 

complished by  the  mechanism. 
Similar  letters  refer  to  similar  parts  in  the 

several  views. 
To  the  cabinet  A  is  secured  the  angle 

piece  B,  the  projecting  part  of  which  is 
adapted  to  hold  the  downwardly  extending 
pin  C.  To  the  angle  piece  B  is  secured  the 
block  D.  The  arm  E  is  fitted  with  two 
pointed  screws  F  and/,  and  is  thereby  pivoted 
upon  the  block  D.  Near  the  other  end  of 
the  arm  E  another  pointed  screw  G  is  lo- 

cated. The  upwardly  extending  part  of  the 

arm  E,  is  provided  with  a  ring  E'  which  is 
35  fitted  with  the  tube  H,  held  in  place  by  the 

set  screw  I.  Resting  upon  the  pointed 
screw  G,  and  having  the  upper  end  pivot- 
ally  supported  in  place  by  the  tube  H,  is  the 
hub  J.  To  the  hub  J  is  secured  the  arm  K, 

40  to  the  projecting  end  of  which  is  secured  the 
downwardly  extending  pin  L.  Pivoted  to 
the  central  portion  of  the  arm  E  by  the 
screw  M  is  the  lever  N,  slotted  at  each  end, 
to  looseby  engage  the  pins  C.  and  L. 

Attached  to  the  hub  J  is  the  tube  O,  sup- 
porting at  its  end  the  sound  box  P,  the  nee- 

dle point  being  shown  at  R.  The  tube  O  is 
in  two  parts,  the  extending  part  being  piv- 

oted upon  the  part  attached  to  the  hub  J  by 
the  pin  Y.  The  tube  H  is  also  adapted  to 
serve  as  the  support  for  the  small  end  of  the 
amplifying  horn  S.  A  further  support  for 
the  horn  S  is  the  rod  T,  screwed  to  the  arm 
E  above  its  pivoted  center  by  means  of  the 

7° 

screw/,  and  fitted  with  a  bent  wire  U  upon  55 
which  the  horn  rests.     A  spindle  W  is  shown 
supporting  the  turn  table,  upon  which  is 
placed  the  record  V. 

The  operation  of  the  devices  described  is 
as  follows: — The  tube  O,  pivoted  at  Y,  al-  60 
lows  the  needle  R  to  rest  upon  and  in  the 
spiral  groove  of  the  record  V.  The  record 
being  revolved  by  the  motor  of  the  machine, 
the  needle  point  is  continually  being  moved 
toward  the  center  of  the  record  a  distance  65 

equal  to  one  groove  for  each  revolution.  - 
This  movement  of  the  needle  turns  the  at- 

tached hub  J  upon  the  pivots,  screw  G  and 
tube  H,  and  causes  the  pin  L,  in  the  attached 
arm  K  to  engage  with  the  slotted  arm  N, 
moving  the  end  engaged  with  the  pin  L  in 
the  same  direction  as  the  arm  K  tube  O  and 
sound  box  needle  R.  The  other  end  of  le- 

ver N  engages  with  the  pin  C,  and  is  held  at 
its  fixed  point  but  for  the.  slight  end  move-  75 
ment  the  slot  compensates  for.  There  is 
therefore  a  relative  movement  established 
by  the  lever  N  between  the  arm  E  and  arm 
O,  so  that  the  arm  O  and  attached  sound 
box  P  maintain  a  position  parallel  with  the 
line  a — aa  throughout  the  course  of  move- 

ment; the  needle  at  the  same  time  moving  in 
the  arc  of  a  circle  b — b,  of  which  the  distance 
from  the  pivot  screw/  to  the  pivot  screw  G 
is  the  radius.  The  spiral  grooves  in  the  rec- 

ord V  being  approximately  tangent  to  the 
line  a — aa  at  the  point  of  contact  with  the 
needle,  the  sound  box  is  held  tangent  to 
them  and  the  needle  in  a  fixed  relative  posi- 

tion throughout  the  movement. 
The  amplifying  horn  S  incases  at  one  end 

the  tube  H  for  the  reception  of  the  sound, 
and  is  supported  by  the  rod  T  above  the 
center  of  the  pivot  screws  F,  /  to  minimize 
the  tendency  to  prevent  the  easy  movement  95 
of  the  mechanism.  A  passage  for  the  sound 
into  the  horn  S  is  provided  by  the  chamber 
of  the  tube  O,  hollow  hub  J  and  tube  H. 

Types  of  talking  machines  employing  the 
sound  box  P  attached  to  the  tube  O,  pivoted  100 
upon  the  pin  Y  fixed  in  the  part  of  the  tube 
O  attached  to  a  hub  similar  to  hub  J,  pivoted 
between  pivot  screw  G  and  tube  H,  the  screw 
G  and  tube  H  being  attached  to  an  arm 
rigidly  held  by  the  cabinet,  thereby  allowing  105 
the  needle  R  to  move  in  a  circular  path,  of 
which  the  pivot  G  would  be  the  center,  have 
been  made.     I  do  not  claim  these  devices 

80 

85 

90 



855,761 

as  new.  I  select  tins  form  of  machine  as 

being  one  to  which  my  improvements  arc 
applicable.     Modified    to    suit     conditions, 
they  are  also  applicable  to  other  types. 

5       What  I  do  claim  as  new,  and  desire  to  se- 
cure l>\   Letters  Patent  is: — 

1.  In  a  talking  machine,  the  combination 
of  a  sound  box  carrying  arm,  a  sound  box. 
means  for  guiding  the  stylus  in  an  arc  across 

n  the  record  surface  and  means  for  maintaining 
the  stylus  substantially  tangent  with  the 
record  groove. 

2.  In  a  talking  machine,  the  combination 
with  a  sound  box  carrying  arm  mounted  on 

15  a  pivot,  the  axis  of  winch  is  perpendicular 
to  the  plane  of  the  record  and  sound  box,  of 
means  for  keeping  the  stylus  of  the  repro- 

ducer substantially  tangent  with  the  record 
groove  as  the  said  sound  box  moves  across 

20  the  record.  • 
3.  In  a  talking  machine,  the  combination 

with  a  sound  box,  of  a  swinging  sound  box 
arm  mounted  on  a  pivot  the  axis  of  which  is 
perpendicular  to  the  plane  of  the  record,  to 

25  which  said  sound  box  is  attached,  and  means 
for  moving  said  sound  box  so  as  to  keep  the 
plane  of  the  stylus  substantially  tangent  to 
the  record  groove  as  the  sound  box  moves 
across  the  record. 

30  4.  In  a  talking  machine,  the  combination 
with  a  sound  box,  of  a  swinging  sound  box 
arm  mounted  on.  a  pivot  the  axis  of  which 
is  perpendicular  to  the  plane  of  the  record, 
to  which  said  sound  box  is  fixed,  and  means 

35  for  moving  said  sound  box  and  carrying  arm 

so  as  to  keep  the  plane  of  the  sound  box' stylus  substantially  tangent  to  the  record 
groove  as  the  sound  box  moves  across  the 
record. 

40  5.  In  a  talking  machine,  the  combination 
with  a  sound  box,  of  a  hollow  swinging  sound 
box  carrying  arm  mounted  on  a  pivot  the 
axis  of  which  is  perpendicular  to  the  plane  of 
the  record,  communicating  with  the  interior 

45  of  said  sound  box  and  to  which  said  sound 
box  is  fixed,  and  means  for  moving  said 
sound  box  and  carrying  arm  so  as  to  keep 
the  plane  of  the  stylus  of  the  sound  box  sub- 
stautiallv  tangent  to  the  record  groove  as  the 

50  reproducer  moves  across  the  record. 
ti.  In  a  talking  machine,  the  combination 

of  a  pivoted  arm,  a  sound  box  carrying  arm 
pivotally  mounted  on  said  first  named  arm 

and  means  connecting  the  pivot  of  the  sound 
55  box  arm  with  a  fixed  point  for  keeping  the 

axis  of  said  sound  box  arm  substantially 
tangent  to  the  record  groove  as  the  sound 
box  moves  across  the  record. 

7.    In  a  talking  machine,  the  combination 

60  of  a  pivoted  supporting  arm,  a  sound  box 
arm  pivotally  mounted  on  said  arm  and 
means  carried  by  said  supporting  arm  and 
connecting  the  pivot  of  the  sound  box  arm 
to  the  pivoted  supporting  arm  for  keeping 

65  the  axis  of  said  sound  box  arm  substantially 

tangent  to  the  record  groove  as  the  sound 
box  moves  across  the  record. 

8.  In  a  talking  machine,  the  combination 
of  a  pivoted  supporting  arm,  a  sound  box 
arm  pivotally  mounted  on  said  supporting  70 
arm.  a  lever  carried  by  said  supporting  arm 
and  connection  between  said  fever  and  the 

pivot  of  said  supporting  arm  and  a  fixed 
point  for  keeping  the  axis  of  said  sound 
box  arm  substanitally  tangent  to  the  record  75 
groove  as  the  sound  box  moves  across  the 
record. 

0.  In  a  talking  macliine,  the  combination 
of  a  pivoted  supporting  arm,  a  sound  box 
arm  pivotally  mounted  on  said  supporting  80 
arm,  a  projection  connected  with  said  sound 
box  arm,  a  fixed  projection  and  a  lever  car- 

ried by  said  supporting  arm  and  connecting 
said  projections  for  keeping  the  axis  of  said 
supporting  arm  substantially  tangent  to  the  85 
record  groove  as  the  sound  box  moves  across 
the  record. 

10.  In  a  talking  machine,  the  combina- 
tion of  a  hollow  sound  box  arm,  a  hub  with 

which  said  hollow  arm  connects,  a  pivoted  90 
arm  upon  one  end  of  which  said  hub  is 
mounted  and  means  connecting  said  hub 
and  a  fixed  point  for  keeping  the  axis  of  said 
hollow  arm  substantially  tangent  to  the 
record  groove  as  the  sound  box  moves  across  95 
the  record. 

11.  In  a  talking  machine,  the  combina- 
tion of  a  hollow  sound  box  arm,  a  bub  com- 

municating with  one  end  thereof,  a  pivoted 
arm  adjacent  the  end  of  which  said  hub  is  100 

pivotallj*  mounted,  a  projection  fixed  to 
said  hub  and  a  lever  connecting  said  projec- 

tion with  a  fixed  point  for  keeping  the  axis 
of  said  hollow  arm  substantially  tangent  to 
the  record  groove  as  the  sound  box  moves  105 
across  the  record. 

12.  In  a  talking  machine,  an  arm  mounted 
to  swing  across  the  record  and  carrying  a 

sound  box  on  its  swinging  end  in  combina- 
tion with  means  to  maintain  the  stylus  of  no 

said  sound  box  in  a  plane  tangent  to  the 

groove  of  the  record. 
13.  In  a  talking  macliine,  a  sound  convey- 

ing arm  mounted  to  swing  across  the  record 
and  carrying  a  sound  box  on  its  swinging  1 1 5 
end  in  combination  with  means  for  main- 

taining the  stylus  in  a  plane  tangent  to  the 

groove  of  the  record. 
14.  In  a  talking  macliine,  an  arm  mount- 
ed to  swing  across  the  surface  of  the  record  1 20 

and  carrying  a  sound  box  on  its  swinging 
end  in  combination  with  means  for  main- 

taining the  engaging  extremity  of  the  repro- 
ducing needle  in  a  plane  tangent  to  the 

groove  of  the  record.  125 
15.  A  talking  macliine,  comprising  a  ver- 

tically and  laterally  swinging  sound  convey- 
ing arm  carrying  a  sound  box  on  its  swing- 
ing end  in  combination  with  means  for 

maintaining  the  engaging  extremity  of  the  130 
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stylus  needle  tangent  to  the  groove  of  the 
record. 

16.  In  a  talking  machine,  the  combination 
with  a  reproducer  and  pivoted  reproducer 
arm  swinging  in  a  plane  parallel  to  the  face 
of  the  record,  of  means  for  keeping  the 
stylus  of  said  reproducer  substantially  tan- 

gent with  the  record  groove  as  the  said  re- 
producer moves  across  the  record. 

17.  In  a  talking  machine,  the  combination 
with  a  reproducer,  of  a  swinging  reproducer 
arm  to  which  said  reproducer  is  pivoted,  and 

means  for  moving  said  reproducer  about  its 
pivot  so  as  to  keep  the  plane  of  its  stylus 
substantially  tangent  to  the  record  groove 
as  the  reproducer  moves  across  the  record. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses. 

JOHN  H.  ELFEFJNG. 
Witnesses : 

Horace  Pettit, 
Lewis  H.  Van  Dusen. 

i5 
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To  all  whom,  it  may  concern: 
y&Be  it  known  that  I,  Edward  L.  Aiken,  a 
citizen  of  the  United  States,  and  a  resident 
of  East  Orange,  in  the  county  of  Essex  and 

5  State  of  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Phono- 

graphic Recorders  and  Reproducers,  of  which 
the  following  is  a  description. 
My  invention  relates  to  phonographic  re- 

10  corders  and  reproducers,  and  more  particu- 
larly to  that  type  in  which  the  recording  or 

reproducing  stylus  is  carried  by  a  floating 
weight,  as  first  disclosed  in  Edison  Patent 
No.  430,278,  dated  June  17,  1890.     In  the 

1 5  use  of  a  recorder  or  reproducer  of  this  type 
with  an  Edison  phonograph,  the  body  is 
rigidly  held  in  a  travehng  carrier  arm  which 
is  sleeved  at  its  rear  on  a  fixed  rod  and  is 

supported  at  its  forward  end  upon  a  hori- 
zontal guide  or  straight  edge,  the  parts  being 

so  arranged  that  the  stylus  will  assume  an 
operative  position  upon  the  surface  of  the 
record  or  blank  when  the  body  is  properly 
placed  in  the  carrier  arm.  The  record  or 
blank  used  with  such  an  instrument  is  in  the 
form  of  a  hollow  cylinder  which  is  carried  on 
a  rotating  mandrel  and  is  of  such  diameter 
that  the  stylus  will  rest  thereon  and  support 
the  floating  weight,  as  is  well  known.     In 

30  using  blanks  of  this  character,  where  the 
record  is  only  desired  for  use  a  short  time,  it 
is  the  practice  to  shave  the  record  by  means 
of  a  suitable  shaving  knife  thereby  forming 
a  smooth  cylindrical  surface  suitable  for  the 

35  formation  of  another  record,  so  that  the 
same  blank  may  be  used  again  and  again. 
Each  shaving  operation,  of  course,  reduces 
the  radius  of  the  blank  a  distance  which  is 
equal  at  least  to  the  depth  of  the  record 

40  groove,  and  it  has  been  customary  to  use  in 
this  manner  blanks,  the  radius  of  which  va- 

ries as  much  as  nine  sixty-fourths  of  an  inch. 
Since  the  floating  weight  must  be  supported 
by  the  surface  of  the  blank  and  since  the 

45  body  of  the  recorder  or  reproducer  occupies 
a  fixed  position  with  respect  to  the  axis  of 
the  mandrel,  it  is  obvious  that  the  floating 
weight  must  turn  upon  its  pivotal  support  in 
order  to  permit  the  stylus  to  operate  upon 
blanks  or  records  of  different  size.  This 

movement  of  the  floating  weight  being  piv- 
otal, it  is  obvious  that  the  angle  which  the 

55 
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cutting  stylus  makes  with  the  record  surface 
at  the  point  of  contact  will  vary  with  differ- 

ent positions  of  the  weight.  It  is  undesir- 
able, however,  that  this  angle  should  vary 

greatly  because  the  cutting  operation  re- 
quires that  the  stylus  be  held  at  a  definite 

angle  with  respect  to  the  record  surface  in 
order  to  produce  the  best  results,  and  this  60 
angle  can  not  be  varied  much  without  de- 

tracting from  the  quality  of  the  record. 
Reproducing  styluses  are  also  frequently 
designed  to  operate  only  at  or  very  close  to  a 
given  angle,  and  are  usually  held  by  a  lever  65 
whose  angle  can  not  vary  much. 
My  invention  has  for  its  object  the  pro- 

duction of  a  floating  weight  recorder  or  re- 
producer in  which  the  weight  will  have  a 

large  range  of  adjustment  so  as  to  be  capable 
of  operating  upon  blanks  of  widely  varying 
diameter  and  in  which  the  arrangement  of 
parts  will  be  such  that  the  variation  of  the 
angle  between  the  stylus  and  the  record 
surface  at  the  point  of  contact  will  be  a  min- 
imum. 

With  these  ends  in  view,  my  invention 
consists  in  the  features  hereinafter  described 
and  claimed.  ^ 

Reference  is  hereby  made  to  the  accom-  80 
panying  drawing  in  which 

Figures  1  and  2  are  a  side  elevation  and 
bottom  plan  view  respectively  of  a  phono- 

graphic recorder  embodying  my  invention. 
Figs.  3  and  4  are  similar  views  of  a  phono-  85 
graphic  reproducer.  Fig.  5  is  a  diagram- 

matic view  illustrating  the  positions  assumed 
by  the  stylus  when  operating  upon  blanks 
of  different  diameters. 

Like  parts  are  designated  by  the  same  90 
reference  numerals  in  the  several  views. 

Referring  to  Figs.  1  and  2,  the  recorder 
shown  comprises  the  usual  circular  body  1 
adapted  to  be  secured  in  the  carrier  arm  of 
a  phonograph.  Depending  from  the  body  1  95 
is  an  arm  or  plate  2  the  lower  end  of  which 
is  provided  with  a  pivot  pin  3.  The  weight 
4  which  carries  the  diaphragm  5  is  provided 
with  downwardly  extending  ears  6  which 
may  be  integral  therewith  or  formed  in  a 
pivot  plate  7  secured  thereto  as  shown. 
These  ears  are  journaled  upon  the  pin  3,  so 
that  the  weight  is  capable  of  turning  freely 
on  said  pivot  to  assume  various  positions, 

100 
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one  of  which  is  indicated  by  dotted  lines  in 
the  drawing.  Secured  to  the  upper  surface 
of  the  weighl  I  is  an  arm  8  which  pusses 
through  an  opening  in  the  body  1  and  is 

5  bent  over  as  shown  at  9  to  form  a  stop  for 
limiting  the  downward  movement  of  said 
weight.  This  weight  is  provided  with  the 
usual  rounded  bearing  10  which  receives  the 
lower   end    of   the    movable    tube    11.     The 

io  recording  stylus  12  is  held  in  a  suitable 
holder  13  which  is  secured  to  the  diaphragm 
in  any  suitable  manner.  In  Fig.  1  the 
weight  1  is  shown  UP  a  medial  position,  that 
is,  it  may  occupy  positions  either  above  or  be- 

15  low  the  position  shown.  The  arrangement  is 
such  that  this  position  will  be  assumed  bythe 
weight  when  the  stylus  is  operating  upon 
a  blank  of  medium  thickness,  as  illustrated 
in  Fig.  5.      In  this  view  the  line  a  represents 

20  the  surface  of  the  blank  which  is  being  op- 
erated upon,  while  the  dotted  line  b  repre- 

sents a  blank  of  greater  diameter  and  the 
line  c  one  of  less  diameter.  It  will  be  ob- 

served that  the  axis  of  the  pivot  pin  3  is  situ- 
25  ated  in  a  plane  which  is  tangent  to  the  sur- 

face of  the  blank  a  at  the  point  of  contact  of 
the  cutting  stylus,  and  that  as  the  weight 
turns  on  said  axis  so  as  to  bring  the  stylus 
into  operative  position  upon  the  blanks  b 

30  and  c  the  cutting  edge  of  the  stylus  moves 
along  the  arc  d.  Since  the  center  oi  this  arc 
lies  between  planes  tangent  to  the  surfaces 
b  and  c  at  the  points  to  be  operated  up.  n, 
the  angle  made  by  the  cutting  stylus  upon 

35  said   blanks   will   be   more   nearly  uniform 
than  if  said  axis  were  either  above  the  plan 
tangent  to  the  blank  b  or  below  the  blank 
tangent  to  the  blank  c,  in  other  words,  its 
variation  is  a  minimum. 

40  The  reproducer  illustrated  in  Figs.  3  and  4 
comprises  a  body  14  adapted  to  be  secured 
in  the  carrier  arm  of  the  phonograph  and 
provided  with  a  diaphragm  supported  in 
the  usual  manner.     The  plate    15  depends 

45  from  said  body  and  carries  a  pivot  pin  16 
upon  which  are  journaled  depending  ears  17 
of  the  pivot  plate  18.  A  weight  19  is  pro- 

vided with  a  vertical  pin  20  which  passes 
through  an  opening  in  the  plate  1 8  whereby 

50  the  parts  18  and  19  are  pivotally  secured 
together,  and  the  weight  19  is  capable  of 
universal  movement  on  horizontal  and  ver- 

tical axes.  A  pin  20  projects  from  the  for- 
ward end  of  the  weight  into  a  loop  21  de- 

55  pending  from  the  body  14  and  thereby  limits 
the  vertical  movement  of  the  weight  19  in  a 
downward  direction.  The  reproducing  sty- 

lus 22  is  carried  by  the  usual  lever  23  which 
is  pivoted  at  25  to  the  weight  19  and  is  con- 

fa  o  nected  at  one  end  to  the  diaphragm  by  the 
link  24.     The  various  parts  are  so  propor- 

tioned that  when  the  stylus  is  operating  upon 
a  blank  of  medium  diameter  the  axis  of  the 
pin  10  will  occupy  a  plane  tangent  to  the 
surface  of  the  blank  at  the  point  of  contact  65 
of  the  stylus  and  hence  will  be  between 
planes  tangent  to  blanks  of  maximum  and 
minimum  diameter. 

Having    now     described     my    invention, 
what  I  claim  as  new  and  desire  to  secure  by  70 
Letters  Patent  is  as  follows:  — 

1.  In  a  device  of  the  character  described, 
the  combination  of  a  body,  a  weight  pivoted 
thereto  on  a  horizontal  axis,  and  a  stylus 
carried  by  said  weight,  said  axis  lying  be-  75 
tween  planes  tangential  to  the  record  sur- 

face at  the  points  of  contact  of  the  stylus 
in  its  extreme  operative  positions,  substan- 

tially as  set  forth. 
2.  In  a  device  of  the  character  described,  80 

the  combination  of  a  body,  a  weight  pivoted 
thereto  on  a  horizontal  axis  and  a  stylus 
carried  by  said  weight,  said  horizontal  axis 
lying  in  a  plane  tangential  to  the  record  sur- 

face at  the  point  of  contact  of  the  stylus  85 
when  occupying  a  medial  position,  suh- 
stantially  as  set  forth. 

3.  In  a  device  of  the  character  described, 
the  combination  of  a  body,  a  plate  or  disk 
pivoted  thereto  on  a  horizontal  axis  and  a  go 
stylus  carried  by  said  plate,  the  said  hori- 

zontal axis  being  below  the  plane  of  the 
weight  when  the  latter  is  in  its  highest  op- 

erative position,  substantially  as  set  forth. 
4.  In  a  device  of  the  character  described,  95 

the   combination   of   a   body   and   a   stylus 
carrying  plate  or  disk  pivoted  thereto  on  a 
horizontal  axis  situated  below  the  plane  of 
the  weight,  substantially  as  set  forth. 

5.  In  a  device  of  the  character  described,   100 
the  combination  of  a  body,   a  pivot  plate 
pivoted  to  said  body  on  a  horizontal  axis 
situated  below  the  plane  of  the  pivot  plate, 

a  wTeight  pivoted  to  said  pivot  plate  on  a 
vertical  axis  and  a  stylus  carried  by  said   105 
weight,  substantially  as  set  forth. 

6.  In  a  device  of  the  character  described, 
the  combination  of  a  body,  a  diaphragm 
carried  thereby,  a  pivot  plate  pivoted  to 
said  body  on  a  horizontal  axis  situated  be-  no 
low  the  plane  jof  the  pivot  plate,  a  weight 
pivoted  to  said  pivot  plate  on  a  vertical  axis, 
a  stylus  lever  pivoted  to  said  weight  and 
connected  to  said  diaphragm  and  a  stylus 
carried  by  said  lever,   substantially  as  set  1 1 5 
forth. 

This   specification   signed    and   witnessed 
this  2nd  day  of  February  1906. 

EDWARD  L.  AIKEX. 
Witnesses : 

Delos  Holden, 
Frank  D.  Lewis. 
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UNITED  STATES  PATENT  OFFICE. 
LOUIS  DEVINEAU,  OF  CLEVELAND,  OHIO. 

PHONOGRAPH-REPRODUCER. 

No.  856,038. Specification  of  Letters  Patent. 

Application  filed  June  18,  1906.    Serial  No,  322,242. 

Patented  June  4,  1907. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Louis  Devineatt,  a 

.citizen  of  the  United  States,  residing  at 
Cleveland,  in  the  county  of  Cuyahoga  and 
State  of  Ohio,  have  invented  a  certain  new 
and  useful  Improvement  in  Phonograph-Re- 

producers, of  which  the  following  is  a  full, 
clear,  and  exact  description,  reference  being 
had  to  the  accompanying  drawings. 

One  of  the  objects  of  this  invention  is  to 
provide  a  very  simple  and  cheap  reproducer 
for  phonographs,  so  arranged  that  the  dia- 

phragm may  be  easily  put  in  place  and  is 
effectively  held,  but  may  be  removed  when- 

ever desired. 

Another  object  is  to  so  construct  the  re- 
producer that  it  may  be  used  either  with  the 

disk  records  or  cylinder  records,  as  desired 
merely  by  changing  the  needle. 

The  particular  characteristics  of  the  inven- 
tion are  hereinafter  more  fully  described,  and 

summarized  in  the  claims. 
In  the  drawing  Figure  1  is  a  side  elevation 

of  my  reproducer,  in  the  position  as  used  with 
a  disk  record.  Fig.  2  is  an  edge  view  of  the 
reproducer,  the  position  being  that  used  with 
a  cylinder  record.  Fig.  3  is  a  section  through 
the  sound  box.  Fig.  4  is  a  perspective  of  the 
spider  which  holds  the  disk  in  place.  Fig.  5 
is  a  perspective  of  the  disk  with  its  vibrating 
member.  Fig.  6  is  a  cross  section  through 
the  disk,  showing  its  connection  with  the  vi- 

brating member. 
As  shown  in  the  drawing,  1  represents  a 

casing  which  is  preferably  a  casting  partly 
round  and  having  extended  from  it  a  neck  2. 
In  the  face  of  the  casting  is  a  circular  recess 
3  which  is  connected  by  the  slot  4  with  the 
bore  5  of  the  neck.  The  recess  3  is  located 
eccentrically  in  the  face  of  the  casting  as 
shown. 

7  represents  the  diaphragm  which  may  be 
of  metal  or  other  material  as  desired.  Around 
the  periphery  of  this  diaphragm  is  placed  a 
rubber  band  8  the  elasticity  of  which  causes 
it  to  embrace  the  two  sides  of  the  diaphragm, 
as  shown  in  Figs.  5  and  6.  This  diaphragm 
with  its  rubber  band  fits  within  the  recess  3 
and  is  held  therein  by  the  clamping  member 
in  the  form  of  the  sheet  metal  spider  10,  as 
shown.  This  spider  has  an  arm  11  extended 
beyond  the  diaphragm  and  this  arm  of  the 
spider  is  secured  to  the  casing  by  a  screw. 
The  spider  has  three  other  arms  12  extending 
outward  from  the  central  head  and  diago- 

nally toward  the  diaphragm.     These  arms 

carry  arc-shaped  heads  13  which  are  adapted 
to  rest  on  the  rubber  ring  8  and  hold  the  dia- 

phragm in  place,  the  arms  being  under  ten- 
sion. This  method  of  holding  the  diaphragm  6o 

allows  it  to  vibrate  easily;  at  the  same  time 
it  is  easily  removable  for  cleaning  or  to  re- 

place the  rubber  ring. 
Formed  on  the  face  of  the  casting  1  are  a 

pair  of  lugs  15  to  which  is  fastened  by  screws  65 
the  cross  arm  16  on  the  rod  17  which  carries 
the  reproducer  needle.  At  its  inner  end,  this 
rod  is  bent  at  right  angles  and  secured  to  the 
center  of  the  diaphragm,  as  shown  at  18. 
Near  the  outer  end  the  rod  carries  a  sleeve  19  70 
in  which  the  reproducer  needle  is  mounted 
the  same  being  clamped  by  the  set  screw  20. 

To  remove  the  diaphragm  it  is  only  neces- 
sary to  take  out  the  screw  which  holds  the 

arm  11  and  the  two  screws  which  hold  the  75 
cross  bar  16. 
When  my  sound  box  is  used  with  a  disk 

record  it  is  placed  with  the  vibration  bar  17 
at  an  angle  at  approximately  45  degrees  and 
the  reproducing  needle  25  is  a  direct  continua-  80 
tion  of  the  bar.     It  is  to  be  understood  that 
the  angle  varies  with  circumstances.     If  it  is 
desired  to  cause  a  louder  reproduction  the 
angle  of  the  disk  is  increased;  on  the  other 
hand  where  a  low  but  smooth  reproduction  85 
is  most  desired  the  angle  is  decreased.    When 
my  reproducer  is  used  with  a  cylinder  phono- 

graph, the  sound  box  occupies  a  substantially 
horizontal  position,  and  the  needle  26  is  sub- 

stantially at  right  angles  with  the  vibration  90 
bar,  as  shown  in  Fig.  2. 

The  space  on  the  inner  side  of  the  dia- 
phragm within  the  rubber  ring  provides  an 

air  chamber  which  allows  the  whole  dia- 
phragm to  act  on  the  air  producing  more  95 

satisfactory  sound  waves  than  where  only  the 
central  portion  of  the  diaphragm  is  effective. 
The  exit  opening  4  is  in  the  form  of  a  narrow 
radial  slot  leading  from  this  air  chamber  into 
the  tubular  bore  5.  I  have  found  that  such  100 
slot  assists  in  giving  clearer  reproductions. 

I  claim: — 1.  In  a  phonographic  reproducer,  the  com- 
bination of  a  casing,  a  diaphragm,  a  retain- 

ing member  secured  to  the  casing  and  having  105 
spring  arms  holding  the  diaphragm  in  posi- 

tion, and  a  vibration  member  cooperating 
with  said  diaphragm. 

2.  The  combination  of  the  casing  having  a 
recess,  providing  a  seat  for  the  diaphragm;  no 
a  diaphragm  occupying  said  recess,  a  spring 
retaining  member  secured  to  said  casing  and 
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having  arms  bearing  against  the  diaphragm 
opposite  said  scat  to  hold  the  diaphragm  in 
its  recess. 

:;.  The  combination  of  the  easing  having  a 

5  recess,  a  diaphragm  occupying  the  said  re- 
cess, a  member  secured  to  said  casing  and 

having  spring  arms  hearing  against  the  dia- 
phragm near  its  periphery  to  hold  it  in  its 

recess,  and  a  vibration  bar  mounted  on  the 
easing  and  cooperating  with  t he  diaphragm. 

4.  The  combination  of  a  casing  having  a 
r&cess,  a  diaphragm,  a  rubber  hand  around 
the  -nine,  the  diaphragm  and  band  seating 
in  the  recess,  and  a.  clamping  member  se- 

cured to  the  easing  and  having  spring  arms 
hearing  on  the  rubber  on  the  outer  face  of 

the  diaphragm  near  its  periphery  to  hold  it 
in  its  place. 

5.  The   combination   of  a  casing,   a  dia- 
20  phragm,   a  retaining  spider  secured  to  the 

casing  and  having  spring  arms  bearing  against 
t  he  diaphragm  to  hold  it  in  place,  and  a  vibra- 

tion meinher  cooperating  with  said  dia- 
phragm. 

6.  The  combination  of  a  casing,  a  dia- 
phragm, a  sheet  metal  spider  having  spring 

arms  with  arc-shaped,  heads  adapted  to  bear 
against  the  diaphragm,  and  a  longer  arm, 
and  means  for  removably  securing  such  long 

30  arm  to  the  casing. 
7.  The  combination  of  a  casing  having  a 

recess,  a  diaphragm,  a  rubber  ring  surround- 
ing the  periphery  of  the  diaphragm  and  ex- 

tending   onto    opposite    sides    of    the    dia- 
35  phragm,  said  diaphragm  and  ring  occupying 

said  recess,  and  the  spider  secured  to  the 
casing  and  having  arms  bearing  against  the 
rubber  on  the  outer  side  of  the  diaphragm. 

8.  The  combination  of  the  casing,  a  dia- 
40  phragm,  an  elastic  ring  surrounding  the  pe- 

riphery of  the  diaphragm  and  extending  onto 
opposite  sides  or  the  diaphragm,  a   spider 

25 

secured  to  the  casing  and  having  arms  bear- 
ing against  the  rubber  on  the.  outer  side  of 

the  diaphragm,  and  a  vibration  bar  sup-  4^ 
ported  by  the  casing  and  secured  at  the  inner 
end  of  the  diaphragm  and  carrying  at  its 
outer  end  a  sleeve,  and  a  reproducing)  needle 
occupying  such  sleeve. 

9.  The  combination  of  a  casing,  a  dia-  50 
phragin,  a  vibration  bar,  mounted  on  the 
casing  and  secured  to  the  diaphragm,  and  a 
spider  mounted  on  the  casing  for  holding  the 
diaphragm,  said  spider  comprising  a  central 
head  and  arms  leading  on t ward  therefrom  55 
diagonally  toward  the  diaphragm  and  adapt- 

ed to  bear  against  the  outer  side  of  the  dia- 
phragm, and  a  longer  arm  extending  from 

said  head  onto  the  casing  and  furnishing 

means  wdiereby  the  spider  is  held  to  the  cas-  60 

10.  The  combination  of  a  casing,  a  dia- 
phragm, an  elastic  band  surrounding  the  edge 

of  the  diaphragm  and  extending  onto  each 
side  thereof  near  the  periphery,  a  clamping  65 
member  having  spring  arms  bearing  against 
said  band  on  the  outer  face  of  the  diaphragm) 
and  a  vibration  member  cooperating  with 
the  diaphragm. 

11.  In  a  phonographic  reproducer,  the  com-  70 
bination  or  a  casing,  a  diaphragm,  a  retain- 

ing member  secured  to  the  casing  and  hav- 
ing spring  arms  bearing  against  the  dia- 

phragm^ vibration  bar  mounted  on  the  cas- 
ing and  cooperating  with  the  diaphragm  and  75 

having  a  sleeve  at  its  free  end,  and  means  for 
clamping  in  said  sleeve  either  a  straight  or 
bent  needle. 

In  testimony  whereof,  I  hereunto  affix  my 
signature  in  the  presence  of  two  witnesses.     80 

LOUIS  DEVINEAU. 

Witnesses : 
Albert  H.  Bates, 
Brennan  B.  West. 
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UNITED  STATES  PATENT  OFFICE. 
WAYNE  LAWRENCE  STILWELL,  OF  MILLERSBURG,  OHIO.  - 

MEANS  FOR   RECORDING  SOUNDS. 

No.  856,553. Specification  of  Letters  Patent.  Patented  June  1 1,  1907. 

Application  filed  February  19, 1907,    Serial  No.  358,221. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Wayne  Lawrence 

Stilwell,  a  citizen  of  the  United  States,  re- 
siding at  Millersburg,  in  the  county  of  Holmes 

and  State  of  Ohio,  have  invented  a  new  and 
useful  Means  for  Recording  Sounds,  of  which 
the  following  is  a  specification 

This  invention  has  reference  to  improve- 
ments in  a  means  for  recording  sounds,  and 

its  object  is  to  produce  a  photographic  record 
in  the  form  of  a  sinuous  line  of  even  width 

representing  sound  waves,  the  record  being  of 
the  type  known  as  a  gramophone  record,  be- 

ing distinguished  from  the  bead-like  photo- 
graphic records  of  the  graphophone  type. 

The  invention  consists  essentially  of  a  re- 
cording sound  box  carrying  a  light  producing 

unit  attached  to  the  diaphragm  of  the  sound 
box,  with  a  light  directing  means  maintained 
at  a  constant  distance  from  the  photographic 
film  and  capable  of  being  vibrated  with  the 
diaphragm  to  direct  a  light  beam  of  constant 
width  and  intensity  upon  a  photographic 
film  so  as  to  produce  thereon  a  sinuous  line  of 
even  width  representing  sound  waves,  along 
which  line  the  sensitive  emulsion  is  affected 

by  the  light. 
In  accordance  with  this  invention  there  is 

a  relative  movement  between  the  sound  box 

and  sensitive  film  and  either  or  both  may  be 
moved  but  by  preference  the  film  is  mounted 
upon  a  movable  support  or  carrier  and  the 
sound  box  remains  fixed. 

Having  produced  the  photographic  record 
of  the  sound  waves,  the  sensitive  surface 
may  be  developed  in  any  of  the  well  known 
ways  and  from  the  negative  thus  obtained, 
and  which  may  be  treated  as  a  master  record, 

matrices  may  be  made  by  etching  in  a  suit- 
able metal  and  using  the  die  thus  obtained  for 

impressing  suitable  compositions  under  heat 
and  pressure,  or  relief  plates  may  be  made 
by  the  chrome-gelatin  or  chrome-albumen 
processes  and  the  reproduction  may  be  made 
directly  from  such  relief  plates. 

The  invention  will  be  fully  understood  from 
the  following  detailed  description  taken  in 
connection  with  the  accompanying  drawings 
forming  part  of  this  specification,  in  which, 

Figure  1  is  a  vertical  cross  section  through 
a  sound  box  equipped  with  my  invention; 
and  Fig.  2  is  a  face  view,  partly  in  section,  of 
the  same. 

Referring  to  the  drawings,  there  is  shown 

a  sound  box  head  1  of  usual  construction  car-  55 
rying  a  diaphragm  2  of  mica  or  glass  or  any 
other  suitable  material  for  the  purpose,  which 
diaphragm  is  supported  at  its  edges  between 
two  gaskets  3  of  rubber,  paper,  or  other 
elastic  or  non-resonant  material,  and  is  re-  60 
tained  in  place  by  a  peripheral  layer  4  of  wax 
or  other  suitable  material. 

The  manner  of  securing  the  diaphragm  is 
that  commonly  employed  for  a  graphophone 
sound  box,  but  the  manner  of  securing  the  65 

diaphragm  bv  a  metal  clamp  ring,  as  prac- 
ticed with  the  gramophone  type  of  sound  box, 

may  be  equally  well  employed,  it  only  being 

necessary  that  the  parts  to  be  hereinafter  de- 
scribed be  shaped  to  fit  the  different  types  of  70 

sound  box.  The  sound-conveying  neck  5 
may  be  attached  to  the  sound-intensifier  6 
and  to  the  carrying  parts  of  the  recording  ma- 

chine in  the  usual  manner,  which  need  not  be 
here  described  and  is  not  shown  in  the  draw-  7  5 

A  record  receiving  tablet  7  is  indicated. 
This  tablet  may  be  in  the  form  of  a  glass  plate 
with  a  sensitive  surface,  after  the  manner  of 
ordinary  sensitized  photographic  plates,  or  it  80 
may  be  in  the  form  of  an  ordinary  photo- 

graphic film  and,  in  practice,  will  be  sup- 
ported upon  a  suitable  tablet  carrier  either 

as  a  rotary  flat  table  or,  if  desired,  as  a  cylin- 
drical mandrel,  in  which  latter  case  the  sensi-  85 

tive  photographic  surface  will  be  cylindrical 
in  form. 

Fast  upon  the  sound  box  head,  being  se- 
cured thereto  by  screws  8,  is  a  plate  9  extend- 

ing diametrically  across  the  face  of  the  sound  90 
box  parallel  to  the  diaphragm  2  and  termi- 

nating in  a  screw  socket  10  adjacent  to  but  not 
quite  reaching  the  center  of  the  diaphragm. 
This  socket  may  be  internally  threaded  to 
receive  the  ordinary  Edison  type  of  lamp  95 
base  11,  as  shown  in  the  drawings,  or  it  may 
be  constructed  to  receive  lamp  bases  of  any 
other  desired  type.  The  base  11  carries  an 
incandescent  lamp  bulb  12  such  as  is  com- 

monly used  in  connection  with  surgical  ex-  100 
ploring  instruments,  and  is  of  the  tipless 

type,  the  bulb  being  in  the  form  of  an  elon- 
gated cylinder  with  a  dome-shaped  end. 

Surrounding  the  lamp  is  an  opaque  casing 
13  having  its  upper  end  internally  threaded  105 
to  engage  the  lamp  base  and  be  thereby  sup- 

ported.    The  other  or  lower  end  of  this  cas- 
ing is  formed  into  a  neck  14  having  a  con- 
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tracted  axial  portion  15  tlirough  which  i-  a 
central  opening  16.  Surrounding  the  con- 

tracted axial  portion  l">  is  a  downwardly- 
extending  bulbous  hood  1  7  formed  as  part  of 

5  the  neck  I  I. 
Contained  within  the  bulbous  extensions 

17  of  the  neck  l-i  is  a  Funnel  L8  having  its 
point  directed  downward  and  pierced  By  a 
line  axial  opening  li>  which  may  be  almosl 

io  or  quite  capillary  in  size,  and  the  upper  or 
base  portion  of  this  funnel  surrounds  and 
receives  the  contracted  portion  15  of  the 

neck  II.  'Phis  funnel  is  carried  by  the  lower 
end  of  an  arm  20  passing  through  a  slot  21 

15  in  the  bulbous  extension  17  of  the  neck  1  I. 
The  arm  20  lies  parallel  with  the  diaphragm 
2  and  extends  diametrically  across  the  same, 
being  connected  to  said  diaphragm  by  a  stud 
22,  and  is  secured  at  its  upper  end  to  the 

20  plate  9  through  interposed  elastic  cushions  _'.'!. The  lower  end  of  the  funnel  IS  is  brought 

into  close  proximit}^  with  the  sensitive  film 
to  be  acted  upon,  and,  in  fact,  it  is  brought 
as  close  to  the  film  as  possible  without  touch- 

25  ing  the  same. 
When  a  sound  is  uttered  against  the  dia- 

phragm 2  the  latter  is  set  in  vibration  and 
through  the  stud  22  the  arm  20  sets  the  fun- 

nel 18  into  corresponding  vibrations,  but,  as 
30  will  readily  be  seen,  the  arm  20,  acting  as  a 

lever  of  the  third  order,  will  cause  an  ampli- 
fication of  the  vibrations  reaching  the  funnel 

18,  wliich  is  free  to  move  within  the  bulbous 

hood  or  extension  17  without  making  con- 
35  tact  with  the  walls  of  the  same.  Now,  light 

radiating  from  the  filament  of  the  lamp  finds 
escape  only  through  the  opening  16  at  the 
lower  end  of  the  opaque  casing  13  and  is 
directed  through  the  minute  opening  19  as  a 

4°  beam  of  light,  having  practically  parallel 
rays,  upon  the  sensitive  film.  In  modern 
practice  and  especially  with  records  of  the 
gramophone  type,  this  beam  of  light  need 
not  exceed  1/300  of  an  inch  in  width,  and  as 

45  the  records  usually  run  about  one  hundred 
lines  to  the  inch,  the  extent  of  vibration  of 
the  beam  of  light  need  not  be  more  1/100 
of  an  inch  in  amplitude. 

Since  there  is  no  frictional  contact  between 
50  the  lower  end  of  the  funnel  and  the  sensitive 

film  and  since  the  funnel  and  its  supporting 
arm  may  be  made  very  light,  there  is  practi- 

cally no  damping  effect  upon  the  soundwaves 
and  no  extraneous  noises  are  generated,  as 

55  happens  when  there  is  contact  between  a 
recording  stylus  and  the  recording  surface. 
For  this  reason  the  over-tones  are  very  faith- 

fully recorded  and  may  be  as  faithfully  re- 
produced without  being  obscured  or  smoth- 

60  ered  by  noises  extraneous  to  the  recorded 
sounds.  The  result  is  that  records  produced 

in  this  manner  approach  with  great  faithful- 
ness the  original  quality  of  the  sounds  re- 

corded. 

65       In  order  to  convey  current  to  the  lamp, 

the  plate  9  is  extended  to  one  side  of  the 
sound  box  and  is  there  formed  into  a  head  24 

receiving  two  binding  posts  25 — 26  the  latter 
of  which  may  be  in  metallic  contact  with 
the  head  24,  and,  therefore,  conductively  70 
connected  with  the  socket  head  10  receiving 
the  base  of  the  lain]),  while  the  other  binding 
post  25  is  separated  from  the  head  24  by  an 
insulating  washer  27.  The  binding  post  25 
carries  a  contact  spring  2N  carried  into  the  75 
path  of  the  central  conducting  stud  29  of 
the  lamp  base  11.  A  suitable  source  of  cur- 

rent, indicated  by  the  battery  30,  will  be 
coupled  to  the  binding  post  and  thereby 
cause  the  filament  of  the  lamp  to  glow.  80 

It  will  be  understood,  of  course,  that  the 

record  must  be  made  in  non-actinic  light;  at 
Least,  the  sensitive  film  must  be  protected 
from  the  action  of  light  except  where  reached 
by  the  beam  of  light  coining  through  the  85 
opening  19  of  the  funnel  18. 

From  the  foregoing  it  will  be  seen  that  the 
funnel  18  vibrates  parallel  with  the  sensitive 
film  and  when  there  is  a  relative  movement 

between  tins  film  and  the  sound  box,  whether  90 
produced  by  the  bodily  movement  of  the 
sound  box  or  of  the  film  or  of  both,  the  light 
beam  will  affect  the  sensitive  plate  along  a 

sinuous  path,  the  sinuosities  of  which  corre- 
spond to  sound  waves,  and  that  this  path  95 

will  ahvays  be  of  even  width. 

Having  thus  produced  a  record,  the  sensi- 
tive film  may  be  developed  in  any  of  the  well 

known  ways  and  the  record  wall  then  appear 
as  a  blackened  sinuous  line  of  even  width  in  100 

the  photographic  film.  There  are  numerous 
ways  of  producing  copies  ot  the  record  so 
made,  which  record  may  be  treated  as  a  mas- 

ter record.  One  of  these  ways  is  to  make  a 

photo-etching  in  a  suitable  metal  and  to  use  105 
this  etching  as  a  die  by  means  of  which  record 
copies  may  be  made  in  any  of  the  well  known 
compositions  which  soften  under  heat,  so  that 
the  copies  may  be  made  by  pressing  the  die 

into  the  heated  and  thereby  softened  mate-  no 
rial,  which  is  cooled  and  hardened  and  thus 
retains  an  accurate  copy  of  the  die,  which 
copy  may  be  reproduced  by  any  of  the 
known  reproducing  machines  on  the  market. 
Again,  a  positive  copy  of  the  master  record  115 

may  be  made  by  the  chrome-gelatin  or 
chrome-albumen  process,  thus  producing  a 
groove  corresponding  to  the  sound  record, 
which  groove  will  extend  down  through  the 

gelatin  or  albumen  surface  to  the  glass  sup-  120 
port  upon  which  this  surface  may  be  carried, 
and  the  reproducing  stylus  running  on  the 
hard  smooth  surface  of  the  glass  wall  impart 

practically  no  extraneous  noise  to  the.  re- 
producing diaphragm.  By  either  of  these  125 

processes  the  finer  vibrations  of  high  notes 

and  the  vibrations  corresponding  to  over- 
tones are  neither  lost  nor  smothered  out  by 

extraneous  noises,  and  the  quality  and  natu- 
ralness of  the  original  sounds  are  found  in  130 
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the  reproductions  from  records  made  in  ac- 
cordance with  this  invention. 

I  claim :-  - 
1 .  In  a  sound  -  recording    mechanism.,   a 

5  sound  box,  a  source  of  actinic  light  carried 
thereby,  means  for  directing  said  light  against 
a  photo-sensitive  surface,  and  means  for 
causing  said  light  to  move  in  a  sinuous  path 
along  said  photo-sensitive  surface  in  accord- 

io  ance  with  sound  waves. 

2.  In  a  sound  -  recording  mechanism,  a 
sound  box  a  source  of  actinic  light  carried 

thereby,  a  sound-receiving  diaphragm,  and 
means  for  directing  said  light  against  a  pho- 

15  tographically-sensitive  surface  in  a  direction 
at  right  angles  to  the  plane  of  said  diaphragm 
and  for  causing  said  light  to  move  along  said 

photo-sensitive  surface  in  a  sinuous  path  in  a 
plane  parallel  with  the  plane  of  vibration  of 

20  said  diaphragm  under  the  action  of  sound 
waves. 

3.  In  a  sound  recording  mechanism,  a 
sound  box,  a  diaphragm  carried  thereby,  a 
source  of  actinic  light  carried  by  the  sound 

25  box,  and  a  light  directing  member  coacting 
with  the  source  of  light  and  connected  to  and 
constrained  by  the  diaphragm  to  direct  light 
beams  upon  a  photographic  surface  in  accord- 

ance with  sound  waves  impinging  on  said  dia- 
30  phragm. 

4.  In  a  sound  recording  mechanism,  a 
sound  box  ,  a  diaphragm  carried  thereby,  an 
electric  lamp  carried  by  said  sound  box,  an 
opaque  casing  for  the  electric  lamp  having  a 
light  passage,  an  arm  attached  to  the  sound  35 
box,  and  a  light  conveyer  in  line  with  said 
light  passage  and  carried  by  said  arm. 

5.  In   a   sound   recording   mechanism,    a 
sound  box,  a  diaphragm  carried  thereby,  an 

electric  lamp  carried  by  said  sound  box,  elec-  40 
trie  circuit  terminals  carried  by  said  sound 
box  and  connected  with  said  lamp,  an  opaque 
shield  for  said  lamp  having  a  light  opening, 
an  arm  attached  to  said  diaphragm,  and  a 
light  directing  member  having  an  opening  for   (.5 

projecting  a  beam  of  light  upon  a  photo-sensi- 
tive surface  and  carried  by  said  arm,  said 

light  projecting  member  being  constrained 
by  the  movement  of  the  diaphragm  to  move 
with  relation  to  the  photo-sensitive  surface  50 
to  cause  the  light  beam  to  travel  in  a  sinuous 
path  corresponding  to  sound  waves. 

In  testimony  that  I  claim  the  foregoing  as 
my  own,  I  have  hereto  affixed  my  signature 
in  the  presence  of  two  witnesses. 

WAYNE  LAWRENCE  STILWELL. 

Witnesses. 
Carl  Schulek, 
Wellington  Stilwell. 
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To  all  whom  it  Duty  concern: 
Be  it  known  that  I,  Eldridge  R.  Johnson, 

a  citizen  of  the  United  States,  and  a  resident 
of  Merion,  county  of  Montgomery,  State  of 

5  Pennsylvania,  have  invented  certain  new  and 
useful  Improvements  in  Talking-Machines, 
of  which  the  following  is  a  full,  clear,  and 
complete  disclosure. 

The  object  of  my  invention  is  to  provide  a 
io  casing  or  cabinet  for  talking  machines  and  to 

arrange  the  parts  thereof  in  such  a  manner 

that  there  will  be  no  objectionable  projec- 
tions or  parts  extending  from  the  body  of  the 

casing  of  the  machines  which  would  other- 
15  wise  be  liable  to  become  injured  or  disar- 

ranged and  also  to  arrange  said  parts  in  such 
a  manner  that  the  operative  mechanism  of 
the  talking  machine  may  be  entirely  inclosed, 
thereby  making  the  appearance  of  the  appa- 

20  ratus  much  more  pleasing,  and  improving 
the  quality  and  permitting  the  modification 
of  the  sounds  produced  thereby. 

It  is  well  known  that  in  some  forms  and 

types    of    talking    machines    objectionable 
25  sounds  are  produced  other  than  the  musical 

sounds  produced  by  the  stylus  following  the 
groove  of  the  record.  Such  objectionable 
sounds  are  usually  a  scratching  produced  by 
roughnesses  in  the  record  groove  and  other 

3.0  noises  given  out  by  parts  of  the  machine, 
such  as  the  motor  when  the  same  are  mov- 
ing. 

By  inclosing  the  entire  talking  machine, 
including  the  sound  conducting  tube   and 

35  amplifying  horn  within  a  casing  the  objec- 
tionable sounds  above  referred  to  are  elimi- 

nated and  prevented  from  becoming  mixed 
with  the  musical  sound  which  it  is  desired  to 

clearly  reproduce.     By  having  the  amplify- 
40  ing  horn  so  that  it  may  be  completely  in- 

closed, vibrations  of  the  walls  thereof  are 
also  prevented  from  reaching  the  ear  of  the 
listener  or  audience  and  only  those  vibra- 

tions which  are  carried  by  the  air  within  the 

45  amplifying  horn  are  allowed  to  issue  there- 
from. The  features  of  my  invention  regu- 

late the  quantity  and  greatly  improve  the 
quality  of  the  reproduction  of  the  sound,  and 
in  the  case  of  the  reproduction  of  the  human 

50  voice  the  reproduction  is  rendered  almost 
perfect,  the  quality  and  sweetness  of  the 
original  tone  being  completely  preserved  and 
unmixed  with  any  extraneous  and  harsh  vi- 
brations. 

For  a  full,  clear  and  exact  description  of  55 
this  form  of  my  invention  reference  may  be 
had  to  the  following  specification  and  to  the 

accompanying  drawing  forming  a  part  there- of in  which 

Figure  1  represents  my  improved  talking  60 
machine  and  cabinet  therefor,  shown  in  sec- 

tion at  its  upper  portion;  Fig.  2  is  a  front  ele- 
vation thereof  showing  the  lower  portion  of 

the  front  of  the  casing  broken  away,  and  Fig.  3 

is  a  detail  perspective  view  of  the  sound  ampli-  65 
fying  portion  of  the  sound  conducting  tube. 

Referring  to  the  drawings,  the  numeral  1 
indicates  a  rectangular  cabinet  or  casing,  the 
lower  portion  of  which  is  preferably  divided 
into  a  number  of  compartments  or  pigeon-  70 
holes  2,  each  of  which  is  of  such  size  and 
shape  as  to  receive  a  plurality  of  records 
either  singly  or  in  the  form  of  portfolios  or 
volumes  containing  a  number  of  records. 
The  upper  portion  of  the  cabinet  1  contains  75 
the  talking  machine  motor  3,  the  reproducing 
mechanism  4  and  the  amplifying  portion  5 
of  the  sound  conducting  tube  6.  The  casing 
7  for  the  motor  3  is  preferably  suspended 
from  the  top  8  of  the  cabinet  1  and  the  base  80 
plate  9  of  the  motor  3  preferably  rests  upon 
said  top  8.  The  reproducing  mechanism  4 
which  comprises  a  pivoted  hollow  arm  10 
having  a  sound  box  11  attached  to  the  outer 
end  thereof  is  supported  by  the  top  8  and  85 
instead  of  curving  upwardly,  as  in  the  usual 

form  of  talking  machines,  curves  down- 
wardly as  indicated  at  12  and  connects  with 

the  vertical  sound  cor>ve3ring  tube  6.  Be- 
neath the  motor  casing  7  and  extending  from  90 

the  back  to  the  front  of  the  cabinet  1  is  the 

tapering  amplifying  portion  of  the  sound 
conducting  tube  and  the  smaller  end  thereof 
is  connected  with  the  vertical  sound  convey- 

ing tube  6  in  any  suitable  manner.  The  95 
front  side  13  of  the  cabinet  1  is  hinged  and 
provided  with  a  panel  14  in  which  there  may 
be  an  opening  covered  by  a  fine  netting  or 
screen  15.  The  front  side  or  door  13  of  the 

cabinet  may  be  swung  on  its  hinges  to  partly  100 
or  fully  open  or  close  the  cabinet,  and  also 
the  larger  end  of  the  amplifying  portion  of 
the  sound  conveying  tube.  When  partly 
opened  the  sounds  issuing  from  the  cabinet 
or  amplifying  horn  will  be  deflected,  the  105 
character  and  volume  of  the  sounds  being  re- 

produced being  modified  by  swinging  the 
door  to  different  positions. 
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On  the  top  of  the  main  cabinet  1  I  pref- 
erably place  a  secondary  casing  l<>  forming  a 

top  compart  merit  which  has  a  pivoted  cover  17 
hinged  to  a  fixed  horizontal  portion  is  of  the 

5  secondary  casing.  This  pivoted  cover  is  of 
sufhcienl  size  to  allow  free  access  to  1  he  t  urn- 
table  and  reproducing  mechanism  and  at  the 
same  time  allows  the  fixed  portion  18  of  the 

secondary  casing  to  form  an  additional  sup- 
port for  the  reproducing  mechanism.  The 

winding  shaft  of  the  motor  preferably  ex- 
tends through  the  outer  main  portion  of  the 

casing  I  and  terminates  in  the  winding 
crank  19. 

It  will  thus  he  seen  thai  I  have  produced 
an  arrangement  of  parts  in  a  talking  machine, 
such  that  the  same  are  very  compact,  and, 
therefore  occupy  less  space  than  heretofore, 
the  easing  or  cabinet  is  made  much  more 

pleasing  in  appearance,  while  at  the  same 
time  the  quality  of  the  reproduction  is 
greatly  improved  as  has  been  shown  by 
actual  experience  and  tests. 

Having  thus  described  my  invention  it  is 
obvious  that  changes  may  be  made  in  the 

form  and  arrangement  of  the  parts  and  me- 
chanical equivalents  may  be  substituted 

without  departing  from  the  spirit  and  scope 
of  my  invention.  But  what  I  claim  and  desire 

30  to  protect  by  Letters  Patent  of  the  United 
States,  is: — 

1.  A  talking  machine  comprising  a  main 
casing,  a  movable  closure  for  said  casing,  a 
sound  reproducer  within  said  main  casing,  a 

35  motor  for  said  reproducer,  a  sound  conveyer 
extending  from  said  reproducer  toward  said 
closure,  and  a  wall  separating  said  motor 
from  said  sound  conveyer. 

2.  A  sound  reproducing  machine  compris- 
40  ing  a  main  inclosing  cabinet,  a  sound  repro- 

ducer within  said  cabinet,  a  motor  for  said  re- 
producer, an  inner  motor  compartment  for 

said  motor,  an  amplifying  horn,  a  movable 
closure  for  said  main  cabinet  in  front  of  the 

45  mouth  of  said  horn,  and  a  sound  conveying 
t  u be  connecting  said  reproducer  wdth  said 
horn. 

3.  A  sound  reproducing  machine  compris- 
ing a  main  casing,  an  adjustable  closure  for 

50  said  casing,  a  sound  reproducer  \vithin  said 
casing,  an  inner  motor  casing,  a  motor  within 
said  casing,  a  sound  conve}rer  extending 
from  said  reproducer  toward  said  closure  be- 

neath said  motor. 

4.  A  sound  reproducing  machine  compris- 
ing a  sound  reproducer  inclosed  within  amain 

casing,  an  inner  motor  casing,  an  amplifying 
horn  beneath  said  casing,  a  sound  conveyer 
connecting  said  reproducer  with  said  ampli- 

fying horn,  an  adjustable  closure  in  the  front 
of  the  main  casing  and  in  front  of  the  mouth 
of  said  horn. 

55 
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5.  A  sound  reproducing  machine  compris- 
ing a  main  casing,  a  sound  reproducer  within 

said  casing,  a  motor  compart  meiit  within  said  65 
main  casing,  a  motor  in  said  compartment,  an 

amplifying  horn,  a  sound  conveyer  connect- 
ing said  reproducer  with  said  amplifying 

horn,  a  hinged  door  for  said  main  casing  in 
Front  of  said  amplifying  horn  to  deflect  and  70 
modify  the  reproduced  sound  . 

6.  A  sound  reproducing  machine  compris- 
ing a  sound  reproducer  inclosed  within  a 

main  casing,  an  inner  motor  casing,  a  motor 
within  said  casing,  an  amplifying  horn  be-  75 
neath  said  casing,  a  series  of  small  compart- 

ments for  records  below  said  horn,  a  sound 
conveyer  connecting  said  reproducer  with 
said  amplifying  horn,  an  adjustable  closure 
in  the  front  of  the  main  casing  and  in  front  80 
of  the  mouth  of  said  horn. 

7.  A  sound  reproducing  machine  compris- 
ing a  main  casing,  a  removable  cover  upon 

said  main  casing,  a  sound  reproducer  within 
said  main  casing,  a  motor  compartment  85 

within  said  main  casing,  a  motor  wTithin  said 
compartment,  an  amplifying  horn,  a  sound 
conveyer  connecting  said  reproducer  with 
said  sound  amplifying  horn,  a  hinged  door  in 
said  main  casing  in  the  front  of  said  amplify-  90 
ing  horn  to  deflect  and  modify  the  repro- 

duced sound. 

8.  A  sound  reproducing  machine  compris- 
ing a  main  casing,  a  sound  reproducer  within 

said  casing,  a  motor,  an  amplifying  horn  and  95 
a  sound  conveyer  connecting  said  reproducer 
with  said  amplifying  horn  all  within  said  cas- 

ing, a  door  for  said  main  casing  in  front  of 
said  amplifying  horn  to  deflect  and  modify 
the  reproduced  sound.  10c 

.9.  The  combination  with  a  talking  ma- 
chine and  an  amplifying  horn  connected 

thereto,  of  a  casing  completely  inclosing  said 
talking  machine  and  horn,  and  swinging  door 
in  said  casing  located  adjacent  the  mouth  of  105 
said  horn  for  modifying  the  sound  emitted 
from  the  horn. 

10.  A  sound  reproducing  machine  com- 
prising a  main  casing,  a  reproducer  inclosed 

within  said  main  casing,  a  motor  within  said  1  10 

main  casing,  an  amplifying  horn  in  said  cas- 
ing, a  series  of  small  compartments  for 

records  below  said  horn,  a  sound  convej^er 
connecting  said  reproducer  with  said  ampli- 

fying horn,  an  adjustable  closure  in  the  front  1 15 
of  the  main  casing  and  in  front  of  the  mouth 
of  said  horn. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  sixth  day  of  December,  A.  D., 
1904. 

ELDRIDGE  R.  JOHNSON. 
Witnesses : 

Lew^is  H.  Van  Dusen, 
Enw.  W.  Vaill,  Jr. 
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UNITED  STATES  PATENT  OFFICE. 
WALBRIDGE  G.  HORTON,  OF  BRATTLEBORO,  VERMONT. 

PHONOGRAPH   ATTACHMENT. 

No.  856,873. Specification  of  Letters  Patent.  Patented  June  11,1 907. 

A.Dplioati.10  filsd  November  12, 1906.    Serial  No.  343.003. 

To  (ill  whom  it  may  concern: 

Be  it  known  that  I,  Walbridge  G.  Hor- 
ton,  a  citizen  of  the  United  States,  residing 
at  Brattleboro,  in  the  county  of  Windham 

5  and  State  of  Vermont,  have  invented  certain 

new  and  useful  Improvements  in  Phono- 
graph Attachments,  of  which  the  following  is 

a  specification. 
My  invention  relates  to  improvements  in 

phonograph  attachments,  and  has  particular 
reference  to  a  device  for  attachment  to  the 

ordinary  and  well  known  type  of  cylinder- 
record  talking  machine;  the  object  of  my  in- 

vention, being  first  to  provide  a  device  or 
more  properly  a  gage,  by  means  of  which  the 
operator  of  the  machine  may  readily  deter- 

mine the  proper  point  at  which  to  place  the 
reproducer  needle  upon  the  record  so  that  the 
proper  reproduction  of  the  entire  record  is 
always  assured,  including  the  announcement 

at  the  beginning  of  the  record;  second  to  pro- 
vide such  an  attachment  which  may  be 

quickly  and  easily  applied  to  or  detached 
from  any  of  the  well  known  and  standard 

25  type  of  talking  machines;  and  third,  to  pro- 
vide a  gage  attachment  which  is  adjustable 

to  suit  different  conditions,  and  which  will  be 

compact  and  out  of  the  way  and  will  not  in- 
terfere in  any  way  with  the  working  of  the 

machine. 

Further  objects  of  the  invention  are  to 

!       provide  a  device  of  the  character  set  forth 
which  will  accomplish  all  the  objects  above 

disclosed  in  a  thoroughly  practical  and  effi- 
35  cient  manner. 

To  attain  the  desired  objects,  my  inven- 
tion comprises  a  gage  member  adapted  to  be 

secured  upon  one  of  the  moving  parts  of  a 

talking  machine,  the  said  gage  member  serv- 
40  ing  to  indicate  the  proper  point  at  which  the 

reproducer  should  be  caused  to  engage  the 
record  to  be  reproduced,  and  the  invention 
further  consists  in  certain  other  novel  fea- 

tures of  construction  and  combination  of 

45  parts,  substantially  as  herein  set  forth. 
Attention  is  invited  to  the  accompanying 

drawings,  in  which: 
Figure  1,  is  a  top  plan  view  of  a  talking 

machine  having  my  improvements  applied 
50  thereto.  Fig.  2,  is  an  end  elevation  of  the 

same.  Fig.  3,  is  a  detailed  perspective  view 
of  the  attachment  removed  from  the  ma- 

chine. Fig.  4,  is  a  sectional  view  of  the  re- 
producer arm  taken  on  line  4 — 4  of  Fig.  2, 

55  with  the  gage  support  in  position  thereon, 
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and,  Fig.  5,  is  a  detail  perspective  view  of  the 
clasp  or  means  for  supporting  the  gage  finger. 

In  the  talking  machines  ordinarily  in  use, 
there  is  no  way  of  determining  the  place  at 

which  the  record  commences  upon  the  cylin- 
der or  recording  agent,  except  by  observing 

the  serrations  or  grooves  in  the  cylinder,  and 

as  at  best,  this  is  mere  guess-work,  I  have 
produced  a  device  which  forms  a  gage  by 
means  of  which  the  record  may  be  repro- 

duced from  the  beginning,  so  that  none  of 
the  parts  of  the  record  are  lost  to  the  listener. 

In  the  accompanying  drawings,  I  have 
shown  my  improvements  as  applied  to  a 
talking  machine  of  a  well  known  type,  and 
embodying  broadly,  a  case  1,  inclosing  the 
motor  mechanism,  a  mandrel  2,  mounted 
upon  the  case  and  rotated  from  the  motor 
mechanism,  a  reproducer  3,  supported  above 
the  mandrel  upon  the  reproducer  arm  4,  and  75 
a  cylindrical  record  or  tablet  5,  is  shown  in 

position  upon  the  mandrel  ready  for  repro- 
duction. My  invention  resides  in  a  finger  or 

pointer,  and  a  clasp  which  is  mounted  upon 
the  reproducer  arm  and  adjustably  supports  80 
the  pointer.  The  pointer  comprises  a  straight 

shank  portion  6,  having  substantially  paral- 
lel sides,  said  shank  portion  terminating  in  an 

offset  portion  7,  which  is  bent  upwardly  at  an 
angle  or  incline  from  the  shank,  and  thence  85 
continued  laterally  as  at  8,  on  a  plane  paral- 

lel to  the  shank,  and  on  the  end  of  said  shank, 
is  formed  a  substantially  right-angled  point 
or  finger  9.  The  body  8  of  the  lateral  portion 
is  bent  or  twisted  for  practically  its  entire  90 
length  as  shown  in  Fig.  3,  so  that  the  finger 
on  the  end  thereof  is  directed  downwardly  or 
toward  the  -plane  of  the  shank  of  the  pointer, 
or  the  finger  may  be  bent  itself  so  that  it  is 
directed  downwardly.  The  entire  pointer  is  95 

preferably  made  of  sheet  metal  in  one  con- 
tinuous piece,  but  of  course  it  may  be  made 

otherwise  if  so  desired. 

The  support  for  the  pointer  comprises  a 

clasp  adapted  for  engagement  with  the  re- 
producer arm  of  the  machine  and  having  a 

guideway  to  support  the  shank  of  the  pointer. 
This  support  consists  of  a  pair  of  angular 
jaws  9a,  connected  by  a  straight  bar  or  base 
10,  the  upper  ends  of  the  jaws  converging  or 
inclined  inwardly  at  11,  and  preferably  of 
tapered  form  as  shown.  These  jaws  are  of 

some  springy  material  and  are  provided  in- 
termediate their  length  with  a  recessed  or 

cut-away  portion  12,  to  add  greater  resiliency. 
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The  edges  l  •'!  of  t  be  base  of  t  be  clasp  are  bent under  and  toward  each  other  to  form  a 

guidewaj  I  1.  to  receive  the  shank  of  the 

pointer.  The  jaws  are  arranged  on  converg- 
5  l ii»j:  lines  as  shown  in  Figs.  3  and  5,  to  receive 

the  reproducer  arm  which  is  usually  taper- 
ing in  length.  As  I  have  stated,  this  sup- 

port for  the  pointer  is  preferably  made  of 
springy  or  elastic  material,  and  may  readily 

io  be  stamped  from  one  continuous  piece  and 
bent  to  t  be  proper  shape. 

The  manner  in  which  the  support  is  applied 
to  the  reproducer  arm  is  clearly  shown  in 
Figs.  I,  2  and  4,  the  converging  jaws  having 

15  clamping  engagement  with  the  sides  of  the 
reproducer  arm  which  is  tapering  in  length 

and  substantially  semi-circular  in  cross  sec- 
tion. The  shank  of  the  pointer  is  clamped 

in  the  guide-way  of  the  support  by  means  of 
20   the  in-turned  edges  of  the  base  of  the  sup- 

port, and  being  thus  frictionally  engaged,  it 
may  be  adjusted  Longitudinally  in  said  sup- 

port. In  applying  my  improvements  to  a  talking 
25  machine,  the  support  carrying  the  pointer,  is 

attached  to  the  reproducer  arm,  and  by  trial, 
it  is  ascertained  at  what  point  the  reproducer 
should  be  caused  to  engage  the  record,  and 
when  such  starting;  point  is  determined,  the 

30  pointer  is  adjusted  longitudinally  until  the 
indicating  linger  thereon  is  in  alinement  with 
the  end  of  the  record,  as  plainly  shown  in 
Fig.  1.  After  this  adjustment,  all  future 
records  may  be  started  with  certainty  at  the 

35  proper  place,  by  moving  the  reproducer  and 
thereby  the  pointer  until  the  pointer  alines 
with  the  end  of  the  record.  By  the  use  of 
my  attachment,  the  records  are  protected 
against  a  great  deal  of  the  misuse  now  com- 

40  monly  experienced,  since  the  reproducer  may 
be  dropped  upon  the  record  at  the  proper 
point  so  as  not  to  scratch  or  scar  the  same, 
and  records  therefore  will  last  much  longer 
and  be  more  serviceable. 

From  the  foregoing  description  taken  in 

connection  with  the  drawings,  the  applica- 
tion of  my  invention  will  be  readily  under- 

45 

stood  and  its  many  advantages  appreciated, 
it   being  evident   that   1  have  accomplished 
all  1  he  objects  aimed  at ,  and  have  produced  a  50 

simple,   practical    and    inexpensive  attach- 
ment which  will  form  a  valuable  adjunct  to 

all  talking  or  sound  reproducing  machines. 
I  claim  : 

1.  A  phonograph  attachment  comprising  a  55 
clasp  adapted  to  lie  mounted  upon  the  repro- 

ducer arm  of  the  machine,  said  clasp  pro- 
vided with  a  guide  way,  and  a  pointer  adjust- 

ably engaged  in  said  guide  way. 
2.  The  combination  with  a  phonograph,  of  60 

a  clamp  removably  secured  to  the  reproducer 
arm  thereof,  and  a  pointer  adjustably  held  in 

said  clamp  and  extending  parallel  to  the  rec- 
ord of  t  he  machine. 

.'!.   The  combination  with  a  phonograph,  of  65 
a  clamp  having  wedge  engagement  with  the 

reproducer  arm   thereof,  and   a  pointer  se- 
cured in  said  clamp. 

4.  The  combination  with  a  phonogragh,  of 
a  clamp  having  wedge  engagement  with  the  70 
reproducer  arm   thereof,  guidewavs  formed 
on  the  clamp,  and  a  pointer  frictionally  held 
in  said  guidewavs. 

5.  The  combination  with  a  clamp  having 

inward   inclined  edges,   and  oppositely  (lis-  75 
posed  inturned  edges  forming  guidewavs  on 
the  back  thereof,  of  a  pointer  adjustably  held 
in  said  guidewavs. 

6.  In  combination  with  a  phonograph,  an 

arm  connected  to  the  reproducer  arm  of  the  80 
machine    arranged   horizontal    and   parallel 
with  the  record  cylinder  and  having  a  pointer 
or  indicator  at  its  free  end. 

7.  The  combination  with  a  talking  ma- 
chine, of  a  pointer  adjustably  secured  to  the  85 

reproducer  mechanism  thereof,  said  pointer 

having  an  angularly-deflected  pointing  linger 
on  the  free  end  thereof. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

WALBRIDCdE  g.  horton. 
Witnesses : 

A.  F.  SCHWENK, 
Edith  S.  Farr. 
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UNITED  STATES  PATENT  OFFICE, 
WILLIAM  C.  SMITH,  OF  PATERSON,  NEW  JERSEY. 

SOUND-PRODUCING   DEVICE. 

No.  857,209. Specification  of  Letters  Patent. 

Application  filed  October  5, 1906.    Serial  No,  337,620. 

Patented  June  18,  1907. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  C.  Smith,  a 

citizen  of  the  LTnited  States,  and  a  resident  of 
Paterson,  in  the  county  of  Passaic  and  State 
of  New  Jerse3T,  have  invented  certain  new 
and  useful  Improvements  in  Sound-Produc- 

ing Devices,  of  which  the  following  is  a  speci- 
fication. 

This  invention  relates  to  a  sound  produc- 
ing device  which  is  specially  applicable  to 

talking  machines  and  the  like.  Its  organiza- 
tion comprises  means  for  producing  sound 

without  the  metallic  effects  of  ordinary 
horns  and  vibrating  diaphragms,  securing 
also  full  loud  tones,  which  are  generally  not 
obtained  with  apparatus  that  produces  soft 
and  modulated  notes. 

In  the  drawings  Figure  1  represents  a  ver- 
tical axial  section  of  the  invention,  Fig.  2  is  a 

partial  top  plan  view  of  Fig.  1,  Fig.  3  is  a  sec- 
tion of  Fig.  1  on  the  line  3,  3,  Fig.  4  shows  a 

section  of  Fig.  1  on  the  line  4,  4,  Fig.  5  repre- 
sents a  section  of  Fig.  1  on  the  line  5,  5  and 

Fig.  6  shows  a  talking  machine  with  my  in- 
vention connected  therewith. 

The  invention  is  shown  to  comprise  an  in- 
ner horn  10,  which  consists  of  the  conical 

sides  11  connected  to  the  conical  supports 
12,  and  covered  with  the  cap  13  having  the 
opening  14  in  its  apex.  The  cap  13  has 
formed  at  its  lower  edge  the  flange  15  which 
joins  with  the  walls  11a  little  below  the  up- 

per end  thereof.  An  inner  tube  16  extends 
from  the  conical  sides  11,  a  flange  17  of  the 
sides  1 1  making  the  necessary  connection  be- 

tween the  tube  1 6  and  the  sides  11.  A  flange 
18  extends  from  the  support  12  and  is  also 
connected  with  the  inner  tube. 

On  the  outside  of  the  horn  10  is  located  the 

outer  horn  20  which  has  the  flange  21  ex- 
tending therefrom,  and  the  latter  is  joined 

with  an  outer  tube  22  that  encircles  the  inner 

tube  16,  and  is  held  in  place  by  the  sound  in- 
sulating rings  23  and  24  (preferably  of  rub- 

ber) which  separate  the  said  tubes.  A  sec- 
ondary conical  support  25  joins  with  the 

horn  20,  has  the  flange  26,  which  latter  is  se- 
cured to  the  outer  tube  22.  A  stylus  27  ex- 
tends from  the  tube  16  in  the  usual  way. 

In  Fig.  6  I  have  represented  the  horn  20 
supported  bj  means  of  an  arm  30  of  a  talking 
machine  31.  The  arm  30  is  adjustably  held 
in  a  clamp  32,  that  is  pivoted  to  a  bracket  33 
of  the  talking  machine. 

The  tubes  16  and  22  are  preferably  made 
of  bamboo  stems,  although  other  fibrous  ma- 
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terial  may  be  used.  The  outer  tube  22  need 
not  necessarily  be  made  of  fibrous  material. 

The  inner  horn  10  is  generally  made  of  pa- 
per and  the  like  material,  while  the  outer 

horn  20  may  be  of  fibrous  or  other  material. 
To  use  the  invention  it  is  connected  to  a 

talking  machine  as  shown  in  Fig.  6,  the  rec- 
ord imparting  through  the  stylus  27  vibra- 

tions to  the  inner  tube  16,  which  vibrations 

are  amplified  by  the  inner  horn  10,  and  modu- 
lated by  its  cap  13.  Sound  waves  recede 

from  the  horn  10  and  are  diffused  by  means 
of  the  outer  horn  20,  the  latter  performing 
the  function  of  a  megaphone,  carrying  and 
increasing  the  loudness  of  the  sound  coming 

from  the  inner  horn  10.  The  sound 'insulat- 
ing rings  23  prevent  sound  waves  being  di- 

rectly transmitted  from  the  inner  tube  to  the 
walls  of  the  outer  horn. 

Having  described  mv  invention  I  claim : 

1.  In  a  sound  producing  device  the  com- 
bination of  an  inner  tube,  a  horn  extending 

therefrom,  an  outer  tube  encircling  said  in- 
ner tube,  a  sound  insulator  between  the  80 

tubes,  and  a  horn  extending  from  the  outer 
tube. 

2.  In  a  sound  producing  device  the  com- 
bination of  an  inner  tube,  a  horn  extending 

therefrom,  an  outer  tube  encircling  said  in- 
ner tube,  a  sound  insulator  between  the 

tubes,  a  horn  extending  from  the  outer  tube, 
and  a  stylus  extending  from  the  inner  tube. 

3.  In  a  sound  producing  device  the  com- 
bination of  an  inner  tube  of  bamboo,  a  horn 

extending  therefrom,  an  outer  tube  of  bam- 
boo encircling  said  inner  tube,  a  sound  in- 

sulator between  the  tubes,  a  horn  extending 
from  the  outer  tube,  and  a  stylus  extending 
from  the  inner  tube. 

4.  In  a  sound  producing  device  for  a  talk- 
ing machine  the  combination  of  an  inner  tube 

of  bamboo,  a  conical  horn  extending  from 
the  tube,  a  sound  insulator  around  the  tube, 
an  outer  tube  of  bamboo  around  the  insula-  100 
tor,  and  a  conical  horn  extending  from  the 
outer  tube. 

5.  In  a  sound  producing  device  the  com- 
bination of  an  inner  tube,  a  horn  extending 

therefrom,  a  cap  having  an  opening  con- 
nected with  the  horn,  an  outer  tube  encir- 

cling said  inner  tube,  a  sound  insulator  be- 
tween the  tubes,  a  horn  extending  from  the 

outer  tube  and  encircling  the  other  horn. 
6.  In  a  sound  producing  device  the  com- 

bination of  an  inner  tube,  a  horn  extending 
J  therefrom,  a  conical  support  for  the  horn  sup- 
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ported  on  the  Baid  tube,  ;i  cap  having  an 
opening  .secured  to  the  horn,  an  outer   tube 
encircling  the  inner  tube,  sound  insulating 
rings  between  the  outer  surface  of  the  inner 
tube  and  the  inner  surface  of  the  outer  tube, 
a  horn  extending  from  the  outer  tube,  a  sup- 

port for  the  outer  horn  secured  to  the  outer 
tube,  and  a  stylus  connected  with  the  inner 
t  ube. 

7.  In  a  sound  producing  device  for  a  talk- 
ing machine  the  combination  of  an  inner 

t  ube  of  bamboo,  a  paper  born  having  a  flange, 
the  flange  fastened  to  t he  tube,  a  conical 
paper  support  for  the  horn  having  a  flange, 
the  hitter  secured  to  the  tube,  a  pair  of  rub- 

ber sound  insulators  around  the  tube,  an 
outer  tube  of  bamboo  around  the  insulators, 
an  outer  paper  horn  having  a  flange  with  the 
latter  fastened  to  the  outer  tube,  a  conical 
paper  support  for  the  outer  horn  having  a  20 flange  with  the  latter  fastened  to  the  outer 
tube. 

Signed  at  the  borough  of  Manhattan  in 
1  lie  county  of  New  York  and  State  of  New 
York  this  4th  day  of  October  A.  D.  1906. 

WILLIAM  C.  SMITH. 

Witnesses: 
S.  G.  Van  Derbeck, 
M.  H.  Cook. 
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UNITED  STATES  PATENT  OFFICE, 
MINARD   A.   POSSONS,   OF   CLEVELAND,   OHIO. 

SOUND-BOX   FOR  TALKING-MACHINES. 

No.  857,483. Specification  of  Letters  Patent. 

Application  filed  July  14,  1906.    Serial  No.  326,265. 

Patented  June  18,  1907. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Minard  A.  Possons, 

a  citizen  of  the  United  States,  residing  at 

Cleveland,  in  the  count}"  of  Cuyahoga,  and 
State  of  Ohio,  have  invented  certain  new  and 

useful  Improvements  in  Sound -Boxes  for 
Talking-Machines,  of  which  the  following  is 
a  specification,  reference  being  had  therein 
to  the  accompanying  drawing. 
My  invention  relates  to  improvements  in 

sound  boxes  for  talking  machines,  and  is  for 
use  in  connection  with  that  class  of  machines 
in  which  a  disk  record  is  used,  and  a  metal 
stylus. 

It  is  well  known  that  in  the  machines 

which  use  a  disk  record  and  a  metal  stylus, 
that  are  now  so  generally  used,  that  the 
needles  or  stylus  are  intended  to  be  used  but 
once,  and  that  after  such  use  the  needle  is 

20  removed  and  another  unused  one  substituted 
therefor. 

One  object  of  my  present  invention  is  to 
avoid  the  necessity  of  removing  the  stylus 

from  its  support  as  is  required  in  the  ma- 
25  chines  now  in  use,  by  providing  an  improved 

stylus  formed  from  sheet  metal  and  having 

a  plurality  of  .closely-arranged  reproducing 
points  which  can  be  cheaply  constructed, 
and  a  new  reproducing  point  brought  into 

operative  position  by  a  slight  rotary  move- 
ment of  the  disk. 

I  am  aware  that  it  has  been  heretofore 

proposed  to  provide  a  stylus  having  several 
reproducing  points  which  can  be  successively 
brought  into  operative  position,  but  so  far  as 
I  am  aware  a  stylus  has  not  heretofore  been 
constructed  from  sheet  metal  of  a  disk-like 
form  with  a  plurality  of  reproducing  points 

arranged  peripherally  upon  the  disk,  where- 
by the  stylus  is  exceedingly  cheap  to  pro- 

duce, and  whereby  the  reproducing  points 

can  be  arranged  in  the  closest  possible  jux- 
taposition, to  permit  a  large  number  of  re- 
producing points  to  be  arranged  upon  a 

small  disk-like  member,  which  will  enable 
the  production  of  one  of  these  disk-like  sty- 
luses  by  a  single  stamping  operation  of  about 
three-quarters  of  an  inch  in  diameter  with 
twenty-five  reproducing  points,  approxi- 

mately as  cheap  as  the  production  of  one  of 
the  single  styluses  now  in  common  use,  with 
the  great  resultant  advantage  to  the  user  to 
be  hereinafter  pointed  out. 

Another  object  of  my  present  invention  is 
to  so  construct  the  stylus  that  it  is  rigid  55 
in  the  lateral  direction  of  the  sound  waves 

formed  upon  the  disk  record  to  prevent  any 

possible  loss  in  the  transference  of  the  deli- 
cate variations  thereof  to  the  sounder  disk, 

but  which  is  flexible  in  a  direction  at  right  60 
angles  to  these  sound  waves  so  that  it  will 
yield  to  the  roughness  and  unevenness  of 
the  bottom  of  the  sound  wave  groove,  which 
is   found,   in   practice,    to    very  materially 
soften  the  tone  and  to  avoid  the  well  known  65 
grinding  and  grating  sound  very  common  to 
these  instruments. 

Another  object  of  my  present  invention  is 
to  support  this  disk-like  stylus  with  its  plu- 

rality of  reproducing  points  with  the  plane  70 
of  its  flat  surface  extending  across  the  disk 
record,  or  radial  thereto,  and  the  axis  thereof 
at  right  angles  to  said  direction,  which  causes 
the  lateral  irregularities  of  the  sound  waves 
to  act  upon  the  stylus  in  a  direction  parallel 
with  the  flat  plane  or  surface  of  the  disk,  and 
therefore  offering  a  rigid  unyielding  stylus 
in  that  direction,  but  which  will  yield  in  the 
direction  at  right  angles  thereto  for  the  pur- 

pose stated  in  the  preceding  paragraph. 
Another  object  of  my  present  invention 

relates  to  an  improved  oscillatable  support 

for  the  stylus,  and  in  the  manner  of  connect- 
ing the  stylus  bar  with  the  sound  disk,  as 

well  as  other  details  of  specific  construction  85 
of  the  stylus  itself,  as  will  be  pointed  out 

more  full}"  hereinafter. 
In  the  accompanying  drawings,  Figure  1, 

is  an  end  view  of  my  improved  sound  box. 
Fig.  2,  is  an  edge  elevation  of  Fig.  1,  partly  90 
shown  in  section.  Fig.  3,  is  an  enlarged 

sectional  view  taken  longitudinal  the  oscil- 
lating support  for  the  stylus.  Fig.  4,  is  an 

enlarged  detached  view  in  perspective  of  the 
stylus-carrying  member.  95 

Referring  now  to  the  drawings  1  is  a  sound 
box  of  the  ordinary  construction,  having  the 
usual  diaphragm  or  sounding  disk  2  mounted 
therein  between  the  usual  elastic  packing 

rings  3  and  4,  and  with  the  usual  tube  5  ex-  too 
tending  laterally  therefrom  by  means  of  which 
it  is  supported  and  carried  by  the  machine, 
and  through  which  the  sound  passes  to  the 
horn.  The  diaphragm  at  its  center  is  pro- 

vided with  an  eyelet  6  through  which  passes  105 
the  laterally-turned  end  7  of  the  arm  8  and 

75 

80 
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is  secured  therein  by  means  of  wax  or  cement. 
Secured  to  the  outer  periphery  or  edge  9  of 
the  sound  box  is  a  block  10  having  its  inner 

edge  provided  with  a  concaved  face  1 1  oorre- 
5  sponding  with  and  fitting  against  the  edge  of 

tlic  sound  box.  This  block  is  firmly  but  re- 
movably secured  to  the  sound  box  by  means 

of  two  screws  1 2  and  1 3  shown  in  dotted  lines, 

and  by  means  of  which  the  block  with  its  at- 
10  tached  parts  can  be  detached  for  the  pur- 

pose of  repairs,  or  substitution.  This  block 
10  is  provided  with  an  opening  14  which  ex- 

tends in  a  direction  parallel  with  the  plain  of 
the  diaphragm  2.     Preferably  this  opening  is 

15  provided  with  a  bushing  15  which  at  its  outer 
end  is  cone-shaped,  as  shown  at  16.  Passing 
through  t  his  bushing  is  a  shaft  17  provided  at 
its  inner  e\u\  with  a  cone-bearing  18,  and  its 
outer  end  with  a  removable  screw-threaded 

20  adjustable  cone-bearing  20,  the  said  cone-, 
bearings  resting  in  and  engaging  the  cone- 
shaped  bearings  21  and  22  of  the  said  bush- 

ing, whereby  the  shaft  is  free  to  oscillate. 
Projecting  from  one  end  of  this  shaft  is  a 

25  plate  23  rigidly  secured  thereto,  and  this 
plate  carries  the  rigid  upwardly  extending 
arm  8  heretofore  referred  to.     Said  plate  23 

also  carries  a  downwardly-extending  arm  or1 
portion  24  to  which  is  connected  a  stud  bear- 

30  ing  25  extending  from  the  plate  in  the  oppo- 
site direction  from  the  shaft  17. 

My  improved  stylus  26  is  rotatably  mount- 
ed upon  the  stud  25,  and  this  stud,  it  will  be 

observed,  extends  in  a  direction  parallel  with 
35  the  shaft  17  and  in  a  direction  which  is  tan- 

gential to  the  circle  described  by  the  wave- 
grooves  formed  in  the  disk  record.  This  im- 

proved stylus  is  made  by  stamping  from  thin 
sheet  metal,  in  disk-like  form,  and  its  flexi- 

40  bility  in  a  direction  at  right  angles  to  its  face 
is  increased  by  forming  it  with  the  radially- 
extending  spokes  29  which  connect  at  their 
outer  ends  to  a  flat  rim  30,  and  this  rim  has 
formed  integral   therewith    a    plurality  of 

45  outwardly-extending  needle  or  reproducing 
points  31,  though  the  number  may  be  varied. 
Attention  is  directed  to  the  fact  that  for  the 

purpose  of  insuring  the  rigidity  of  these 
points  in  a  direction  parallel  with  the  face  of 

50  the  disk,  they  are  widened  toward  their  inner 

ends,  and  preferably  to  the  extent  of  practi- 
cally intersecting  at  their  inner  ends,  as 

shown  in  Fig.  2,  which  forms  these  points  into 

an  acute  angle  in  plan  viewr. 
5  5  Formed  at  the  center  of  the  disk-like  stylus 

is  the  central  portion  27  having  an  opening 
27  through  which  the  said  stud  25  passes. 
In  this  way  the  disk-like  stylus  is  mounted  to 
be  capable  of  rotation  in  a  direction  corre- 

60  sponding  to  the  lateral  deflections  of  the 
wave-grooves  of  the  record.  It  is  held,  in 
operation,  for  sound  producing  purposes 
against  such  rotation  by  means  of  an  inter- 

nally-screw-threaded member  36  which  re- 

75 

80 

ceives  the  screw-threaded  portion  of  the  stud  65 
25.  For  convenience  this  screw-threaded 

member  36  is  rotatablj  mounted  in  a  swing- 
ing arm  32  which  has  a  laterally  turned  ear 

.!:;  which  is  pivotally  connected  to  an  ear  35 
carried  by  the  plate  23  through  the  medium  70 

of  a  pivotal  bearing  34.  In  thiswaj  thesty- 
lus,  though  mounted  to  be  capable  of  rota- 

tion to  successively  bring  the  several  points 
into  operative  position,  is  nevertheless 
clamped  sufficiently  firmly  to  the  arm  23  to 
cause  it  to  be  rigid  therewith  for  the  purpose 
of  transmitting  the  wave-sound  inundations 
of  the  record  to  the  diaphragm  of  the  sound 
box,  and  as  before  stated,  the  stylus  itself, 
because  of  its  construction,  is  rigid  in  the 
direction  of  sound-wave  deflection,  so  that 
none  of  the  delicate,  line  sound  waves  can 

be  lost  by  flexibility,  but  are  positively  con- 
veyed to  the  sound  box  diaphragm,  while  at 

the  same  time  the  stylus  is  flexible  in  a  direc-  85 
tion  to  yield  to  the  roughness  and  uneven- 
ness  of  the  bottom  of  the  sound-wave  grooves 
to  prevent  the  transmission  of  this  roughness 
to  the  sound  diaphragm.  In  practice,  this 
is  found  to  be  of  great  practical  utility  in  the  90 
softening  of  the  tone  of  the  instrument,  and 
in  avoiding  the  usual  grating  or  grinding 
sound  common  in  such  instruments.  In 

practice  these  points  are  placed  as  near  to- 
gether as  possible,  and  yet  sufficiently  far  95 

apart  to  prevent  the  interference  with  the 
record  of  the  points  at  opposite  sides  of  the 
operating  point.  This  is  to  get  as  many 
points  as  possible  on  a  single  stylus,  and  it  is 
found  that  as  many  as  twenty-five  can  be  100 
placed  upon  a  sheet  metal  disk-like  stylus  of 
three-quarters  of  an  inch  diameter.  In  this 
way  a  single  stylus  may  be  used  twenty-five 
times  without  using  any  of  the  reproducing 
points  a  second  time.  105 

In  a  device  of  this  character  it  is  essential 

that  when  the  stylus  is  turned  to  bring  any 
one  of  the  reproducing  points  to  operative 
position,  it  must  be  accurately  turned  the 
proper  distance  to  prevent  any  of  the  other  no 
points  interfering  with  the  record.     To  en- 

able this  to  be  quickly,  readily  and  accu- 
rately done,  I  provide  means  for  turning  the 

stylus  one  point  at  a  time.     This  consists  of  a 
lever  40  which  extends  through  and  is  jour-  115 
naled  in  the  block  10,  the  end  thereof  adja- 

cent the  stylus  being  provided  with  a  crank 
arm  38  carrying  a  laterally-extending  pin  30 

adapted  to  engage  between  the  points  of  the 
needle  when  the  handle  is  rotated.     Lithe   120 

position  shown  in  Figs.  1  and  2  this  handle  is 
in  its  inoperative  position,  and  has  its  handle 

end  in  frictional  engagement  with  the  edge  or  ' 
periphery  of  the  sound  box  to  hold  it  in  this 
position  and  out  of  engagement  with  the  sty-  125 
his.     The  crank  arm  pin  or  stud  39  will  en- 

gage between  the  points  of  the  stylus  wdien 
the  lever  40  is  rotated,  and  a  single  rotation 
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thereof  will  cause  the  stylus  to  be  rotated  a 
distance  to  bring  a  succeeding  point  into 
proper  operative  position  in  respect  to  the 
record. 

5  As  previously  stated,  although  the  sty] us 
is  capable  of  rotation  to  bring  the  points 
thereof  into  successive  operation,  it  is 
clamped  sufficiently  tight  to  be  rigid  so  far  as 
transferring  the   inundations   of   the  sound 

10  waves  to  the  sound  diaphragm  is  concerned, 
and  this  frictional  clamping  of  the  stylus  as- 

sists in  the  positioning  of  the  points  by  pre- 
venting it  from  throwing  by  or  beyond  the 

distance  it  is  actually  moved  by  the  crank 
15  arm  pin  39. 

A  stylus  of  the  construction  here  shown 
will  avoid  to  a  very  large  extent  what  is  con- 

sidered by  many  to  be  an  objection  to  that 
class  of  instruments  which  require  the  re- 

20  moval  of  the  stylus  and  the  substitution  of  a 
new  one  for  each  tune,  and  will  place  this  ad- 

vantage in  the  hands  of  the  user  at  a  consid- 
erable reduction  over  the  cost  of  using  the 

ordinary  single  needle,  and  this  is  due  to  the 
25  fact  that  the  present  improved  stylus  is 

formed  from  thin  sheet  metal  capable  of  be- 
ing produced  by  stamping  it  therefrom, 

while  at  the  same  time  it  has  the  advantage 
of  rigidity  in  the  proper  direction  to  avoid  the 

30  loss  of  any  of  the  delicate  sound  waves,  and 
flexibility  in  the  direction  to  largely  o  vercome 
the  roughness  and  irregularities  of  the  bot- 

tom of  the  wave  grooves. 
I  am  aware  that  flexible  needles  for  sound 

35  producing  machines  of  the  character  herein 
described  have  been  heretofore  devised,  but 
so  far  as  I  know  these  needles  or  styluses  have 
been  flexible  in  all  directions  alike,  so  that 
there  would  of  necessity  be  some  loss  in  con- 

40  veying  the  delicate  sound  waves  to  the  sound 
box  diaphragm  if  the  flexibility  of  the  needle 
is  sufficient  to  overcome  the  roughness  and 
unevenness  of  the  sound  wave  groove.  So 
far  as  I  am  aware,  a  stylus  has  not  been  here- 

45  tofore  produced  which  is  constructed  to  be 
rigid  in  the  direction  of  deflection  of  the 
soimd  waves,  and  flexible  in  a  direction  at 
right  angles  thereto  for  the  purposes  herein- 

before explained. 
50  While  I  have  herein  shown  and  described 

what  I  consider  at  this  time  the  most  desir- 
able specific  construction  of  the  improve- 

ments herein  claimed,  yet  I  do  not  limit  my- 
self thereto,  for  the  reason  that  others  skilled 

55  in  the  art  with  the  teachings  of  these  improve- 
ments before  them,  could  readily  devise 

other  specific  constructions  to  carry  out  and 
accomplish  the  improvements  and  inventions 
herein  described  and  sought  to  be  claimed. 

60  Having  thus  described  my  invention,  what 
I  claim  and  desire  to  secure  by  Letters  Pat- 

ent, is: — 
1.  A  stylus  for  talking  machines  made 

from  sheet  metal  consisting  of  a  flat  body 

portion  having  a  circular  periphery  consist-  65 
ing    of    a    plurality    of    radially-extending 
points,  and  having  a  rotatable  supporting 
point  concentric  with  the  said  circular  pe- 

riphery, as  and  for  the  purpose  described. 
2.  The  combination  with  the  sound  box  of  70 

a  talking  machine,  of  a  rotatable  circular- 
shaped  stylus  having  a  plurality  of  periph- 

erally arranged  points,  the  axis  of  the  stylus 
extending  in  a  direction  at  right  angles  to 
the  movement  of  the  diaphragm  of  the  sound  75 
box,  as  and  for  the  purpose  described. 

3.  The  combination  with  the  sound  box  of 

a  talking  machine,  of  a  rotatable  disk- 
shaped  stylus  having  a  plurality  of  radially- 
arranged  points  for  the  purpose  described,  an  80 
oscillatable  lever  connected  with  the  dia- 

phragm of  the  sound  box,  and  carrying  the 
axis  of  the  stylus  arranged  in  a  direction  at 
right  angles  to  the  movement  of  the  dia- 

phragm. 85 
4.  The  combination  with  the  sound  box  of 

a  talking  machine,  of  a  rotatable  disk- 
shaped  stylus  made  of  sheet  metal  and  hav- 

ing a  plurality  of  concentrically-arranged 
points  for  the  purpose  described,  the  axis  of  90 
the  stylus  connected  with  the  diaphragm 
and  extending  in  a  direction  at  right  angles 
to  the  movement  of  the  diaphragm  of  the 
sound  box.     - 

5.  A  rotatable  stylus  for  machines  of  the  95 
character  referred  to  consisting  of  a  disk- 
like  member  formed  from  sheet  metal  and 
having  a  plurality  of  reproducing  points 
which  are  rigid  in  the  direction  of  the  sound 
wave  deflection  and  flexible  in  a  direction  at  100 

right  angles  thereto. 
6.  A  rotatable  stylus  for  machines  of  the 

character  referred  to  consisting  of  a  disk 
like  member  formed  from  sheet  metal  having 
on  its  periphery  a  plurality  of  reproducing  105 
points  which  are  widened  in  the  direction  of 
the  sound  wave  deflection  for  the  purpose 
described. 

7.  A  rotatable  stylus  for  machines  of  the 
character  referred  to,  consisting  of  a  disk-  no 
like  member  having  a  plurality  of  triangular 
shaped  reproducing  points  around  its  periph- 
ery. 

8.  A  stylus  for  talking  machines  formed 
of  sheet  metal  having  a  flat  body  portion  115 
terminating  in  a  plurality  of  circularly  ar- 

ranged triangular-shaped  reproducing  points. 
9.  A  rotatable  stylus  for  machines  of  the 

character  referred  to  consisting  of  a  disk- 
like member  formed  from  sheet  metal  and  120 

having  on  its  periphery  a  plurality  of  repro- 
ducing points  which  are  rigid  in  the  direction 

of  the  sound  wave  deflection,  the  said  mem- 
ber being  flexible  in   a   direction   at   right 

angles  to  said  sound  wave  deflection  at  a  125 
point  between  its  center  and  said  reproduc- 

ing point. 10.  The  combination  with  a  sound  box,  of 
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a  flexible  rotatable  stylus  carried  thereby, 
and  having  a  series  of  points,  and  means  for 
rotating  said  Btylus. 

11.  The  combination  with  a  sound  box,  of 

5  a    rotatable   disk-shaped   stylus  formed   of 
flexible  sheet  metal  having  its  periphery  ter- 

minating in  a  series  of  circularly-arranged 

reproducmg  pomts,  and  means  for  remov- 
ably securing  the  stylus  to  the  sound  box, 

io  and  of  holding  it  in  its  adjusted  rotated 
position. 

12.  The  combination  with  a  sound  box,  of 
a  flexible  stylus  carried  thereby  and  having 
a  series  of  points,  and  a  swinging  member  for 

15   securing  the  stylus  to  the  sound  box. 
13.  The  combination  with  a  sound  box,  of 

a  flexible  rotatable  stylus  carried  thereby 
and  having  a  series  of  points,  and  a  swinging 
member  for  securing  the  stylus  to  the  sound 

2C    box. 

14.  The  combination  with  a  sound  box,  of 
an  oscillating  member  mounted  thereon  and 
having  engagement  with  the  diaphragm  of 
the  sound  box,  a  stud  carried  by  said  oscil- 

25  lating  member,  a  rotatable  stylus  carried  by 
said  stud  and  a  swinging  member  passing 
over  the  stud  and  securing  the  stylus  thereon. 

15.  The  combination  writh  a  sound  box, 
having  the  usual  diaphragm,   of  an  eyelet 

30  carried  thereby,  and  a  stylus-carrying  mem- 
ber secured  at  one  end  within  the  eyelet. 

16.  The  combination  with  a  sound  box 

having  the  usual  diaphragm,  of  an  eyelet 
carried  thereby,  an  oscillating  member  car- 

35  ried  by  the  sound  box,  a  stylus  carried  by 
one  end  of  said  member  and  the  opposite  end 
secured  within  the  eyelet  carried  by  the 
diaphragm. 

17.  The  combination  with  a  sound  box,  of  a 
40  stylus  stamped  from  a  single  piece  of  flexible 

metal  in  the  form  of  a  wheel,  and  having  a 

series  of  points  carried  by  the  outer  periph- 
ery thereof. 

18.  The  combination  with  a  sound  box,  of 

45  a  stylus  stamped  from  a  single  piece  of  flexi- 
ble metal  in  the  form  of  a  wheel,  a  series  of 

points  carried  by  the  outer  periphery  thereof 
and  the  spokes  of  said  wheel-like  member 
being  thin  to  give  the  desired  flexibility  to 

50  the  points. 
19.  The  combination  with  a  sound  box,  of 

a  stylus  formed  in  one  piece  from  a  sheet  of 
flexible  material  with  a  series  of  peripherally 
arranged  points. 

55  20.  The  combination  with  a  sound  box, 
having  the  usual  diaphragm,  of  an  eyelet 
carried  thereby,  an  oscillating  member  car- 

ried by  the  sound  box,  a  stylus  carried  by 
one  end  of  said  member,  the  opposite  end 

60  turned  laterally  and  passing  through  the 
eyelet,  and  means  for  securing  the  said  later- 

ally turned  portion  within  the  eyelet. 
21.  The  combination  with  a  sound  box,  of 

an  oscillating  member  mounted  thereon,  and 

having  one  end  engaging  the  diaphragm  of  65 
the  sound  box,  a  stud  carried  by  the  lower 
end  of  the  oscillating  member  and  having  its 
outer  end  screw-threaded,  a  rotatable  stylus 

carried  by  said  stud,  an  arm  pivotally  sup- 
port ed  by  the  oscillating  member  and  adapt-  70 

ed  to  swing  over  the  stud,  and  a  s\\  iveled  nut 
carried  by  the  arm  and  adapted  to  screw 
upon  the  stud  and  holding  the  stylus  thereon. 

22.  The  combination  with  a  sound  box,  of 
a  rotatable  stylus  carried  thereby  and  having  75 
a  series  of  points,  and  means  independent  of 
•the  record  for  rotating  said  stylus. 

23.  The  combination  with  a  sound  box,  of 

a  disk -shaped  stylus  rotatably  mounted 
thereon,  ana  a  series  of  points  carried  by  the  80 
outer  periphery  of  said  disk,  and  means  for 
rotating  the  disk  and  means  for  holding  the 
disk  in  its  adjusted  position. 

24.  The  combination  with  a  sound  box,  of 

a    disk -shaped   stylus   rotatably    mounted  85 
thereon,  a  series  of  radially-arranged  points 
carried  by  the  outer  periphery  of  saicl  disk, 

and  means  for  holding  the  disk  in  its  ad- 
justed position. 

25.  The  combination  with  a  sound  box,  of  90 

a    disk -shaped   stylus   rotatably   mounted 
thereon,  a  series  of  radially-arranged  points, 
said  stylus  having  an  indicating  mark   to 
indicate  the  starting  point,  and  by  which  it 
is  determined  when  all  of  the  points  have  been  95 
used. 

26.  The  combination  with  a  sound  box,  of 
an  oscillating  member  carried  thereby  and 
having  one  end  secured  to  the  diaphragm  of 

the  sound  box,  a  disk-shaped  stylus  rotata-  100 
bly  mounted  upon  the  opposite  end  of  said 
oscillating  member,  a  series  of  radially-ar- 

ranged points  carried  by  the  outer  periphery 
of  the  stylus,  and  means  for  rotating  said 
stylus.  105 

27.  The  combination  with  a  sound  box,  of 
an  oscillating  member  carried  thereby,  a 

disk-shaped  rotary  stylus  carried  by  said 
member,  a  shaft  rotatably  carried  by  the 
sound  box,  a  crank  carried  by  the  shaft  and  no 
having  an  outwardly-extending  pin  adapted 
to  engage  the  points  and  to  turn  the  same 
the  distance  between  the  points  during  each 
rotation  of  the  shaft. 

28.  The  combination  with  a  sound  box,  of  115 

a  disk-shaped  stylus  rotatably  carried  there- 
by and  having  a  series  of  points  carried  by 

its  outer  periphery,  and  means  independent 
of  the  record  for  rotating  the  stylus  the  dis- 

tance between  two  of  the  teeth  during  each  1 20 
movement. 

29.  The  combination  with  a  sound  box,  of 

a  disk-shaped  stylus  rotatably  carried  there- 
by and  having  a  series  of  points,  a  rotary 

shaft  adjacent  the  stylus,  and  means  carried  125 

by  the  shaft  for  moving  the  stylus  the  dis- 
tance between  the  points  during  each  rota- 

tion of  the  shaft. 
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30.  The  combination  with  a  sound  box,  of 
a  disk-shaped  stylus  rotatably  carried  there- 

by and  having  a  series  of  points,  a  rotary 
shaft  adjacent  the  stylus,  and  means  carried 
by  the  shaft  for  engaging  the  points  and  mov- 

ing the  stylus  the  distance  between  the 
points  during  each  rotation  of  the  shaft. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

MINARD  A.  POSSONS. 

Witnesses : 
C.  J.  Blackford, 
F.  T.  Batcheloe. 
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HARMON8C   HORN. 

Specification  of  Letters  Patent.  Patented  June  25,  1907. 

Application  filed  November  5, 1906,    Serial  No.  342,152. 

To  all  whom,  it  may  concern- 
Be  it  known  that  I,  Reuben  J.  Smith,  a 

citizen  of  the  United  States,  residing  at  Wau- 
kegan,  in  the  count}"  of  Lake  and  State  of 
Illinois,  have  invented  a  new,  useful,  and 

Improved  Harmonic  Horn,  of  which  the  fol- 
lowing is  a  description,  reference  being  had 

to  the  accompanying  drawings  forming  a 
part  of  this  specification,  in  which  corre- 

sponding letters  of  reference  in  the  different 
figures  indicate  like  parts. 

It  is  well  known  that  a  tapered  horn  or 
trumpet,  while  capable  of  amplifying  sound, 
tends  to  distort  it  by  muffling  the  tones  and 
rendering  them  indistinct  and  unnatural. 
Long  continued  investigation  has  convinced 
me  that  this  objectionable  characteristic  of 
the  tapered  horn  is  owing  to  the  fact  that  its 
shape  renders  it  largely  if  not  entirely  in- 

capable of  vibration,  and  tends  to  muffle  and 
distort  sounds  passed  through  it. 

The  object  of  my  invention  is  to  overcome 
this  defect  and  to  produce  a  horn  for  use 
upon  phonographs  and,  otherwise,  which 
shall  not  only  be  sonorous  in  its  action,  so  as 
to  retain  the  life-like  and  resonant  qualities 
of  sounds  amplified  thereby,  but  shall,  by 
preference,  be  so  constructed  as  to  harmon- 

ize with  and  respond  sympathetically  to 
musical  sounds  transmitted  thereto,  so  that 
in  use,  each  musical  tone  may  be  amplified 
while  retaining  the  quality  and  timbre  of  the 
original.  I  have  discovered  that  a  horn, 
when  made  of  metal  or  other  resonant  mate- 

rial in  the  form  of  a  series  of  connected  hol- 
low cjdinders,  varied  in  diameter,  not  only 

possess  a  marked  resonant  quality  through- 
out its  length,  but  that  the  several  sections 

are  capable  of  producing  sounds  of  varjdng 
pitch  corresponding  to  the  variations  in 
diameter,  thus  rendering  it  possible  to  con- 

struct a  horn  adapted  to  respond  to  the  notes 
of  a  musical  scale.  I  have  found  in  practice 
that  such  a  horn,  even  when  made  in  regular 

45  diametrical  gradations,  serves  to  greatly  im- 
prove the  tones  when  used  in  connection 

with  a  phonograph  or  similar  instrument, 
and  it  is  this  principle  upon  which  my  im- 

provement is  based,  all  of  which  is  herein- 
after more  particularly  described  and  defi- 
nitely pointed  out  in  the  claims. 

In  the  drawings,  Figure  1,  is  a  side  eleva- 
tion of  a  horn  embodying  the  features  of  my 

invention,  accompanied  by  a  musical  scale. 
Fig.  2,  is  a  similar  view  showing;  a  modifica- 55 
tion  thereof,  and  Fig.  3,  is  a  side  elevation  of 

a  curved  horn  swiveled  at  the  curve  upon  a 
vertical  axis. 

Referring  to  the  drawings,  a,  Fig.  1,  repre- 
sents generally  a  horn  which,  instead  of  be-  60 

ing  tapered  or  upon  regular  lines,  is  made  up 
of  a  series  of  rigidly  connected  cylinders,  &,— 
the  smaller  one  c  being  connected  with  the 
tube  d  through  which  sounds  enter  the  horn, 
by  means  of  a  step  e,  adjacent  to  said  tube  65 
and  the  second  with  the  first  by  means  of  a 

like  step  and  so  on  throughout  the  series, — 
each  cylinder  being  increased  in  diameter  as 
compared  with  the  preceding  one,  so  that  the 
vibrations  thereof  per  second  may  by  prefer-  70 
ence  bear  a  proper  ratio  to  those  of  the  other 
sections  of  the  series,  thus  enabling  the  in- 

tervals of  an  octave  to  possess  the  proper 
musical  consonances. 

I  prefer  to  make  my  improved  horn  from  75 
metal  or  metallic  alloy,  such,  for  example,  as 
bronze,  brass  or  steel,  which  may  be  swaged 
by  means  of  dies  or  spun  upon  a  mandrel 
properly  spaced  with  reference  to  the  ratio  of 
vibrations  of  the  musical  gamut  or  it  may  be  80 

molded,  or  otherwise  formed,  from  other  so- 
norous material.     In  "voicing"  said  horn, 

or  in  other  words,  proportioning  the  relative 
diameters  of  the  different  sections  with  a 
view  to  having  them  respond  respectively  to  85 
predetermined  notes  of  a  musical  scale.     I 
prefer  that  the  recognized  ratio  of  vibrations 
for  producing  such  notes  should  be  observed. 
For  example,  assuming  the  cylinder  /  to  be 
capable  of  producing  a  number  of  vibrations  90 
arbitrarily  represented  by  24,  then,  following 
the  chromatic  scale,  g  would  stand  to  it  in 

the  ratio  of  27,  h,  of  30,  i,  32,  j,  36,  ~k,  40,  I, 45  and  m,  48;  or,  in  other  words,  if /were  to 
make  240  vibrations  per  second,  then  g  in  the  95 
same  time  should  give  270,  h,  300,  i,  320,  and 
so  on  throughout  the  interval  according  to 

established  data,  governing  the  ratio  of  mu- 
sical vibrations. 

Instead  of  spinning,  or  swaging  the  horn  100 

upon  a  mandrel,  it  may  be  cast  from  reso- 
nant metal  in  stepped  form  and  then  turned 

in  a  lathe.  By  this  means  the  several  c)din- 
ders  may  be  "voiced"  with  great  accuracy, 
or  it  may  be  formed  in  separate  cylinders  and  105 
the  parts  soldered  or  brazed  together. 

It  is  obvious  that  the  device  may  be  ex- 
tended to  any  desired  number  of  octaves  and 

thereby  adapted  to  amplify  and  harmonize 
with  the  several  notes  produced  by  an  or-  no 
chestra. 

In  Fig.  2,  I  have  shown  a  modification  of 
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said  invention  to  the  extent  that  the  cylin- 
ders of  larger  diameter,  such,  for  example,  as 

/(,  o,  p,  bear  an  arbitrary  ratio  to  each  other, 
u  hicii  may  be  a  full  interval  or  octave,  or  any 

5  arbitrary  intermediate,  such  as  a  "third"  or 
"fifth,"  adapted  to  harmonize  with  the  other 
cylinders  of  the  horn,  the  remaining  cylinders 
corresponding  to  those  shown  in  Fig.  1,  which 
merely  extends  the  scale  shown  in  said  last 
named  figure. 

In  Fig.  3,  is  shown  a  still  further  modifica- 
tion, in  which  is  represented  a  tube  q  adapted 

to  be  connected  with  a  source  of  sound,  a  se- 
ries of  voiced  cylinders  r,  a  curved  elbow, 

generally  designated  by  s,  having  a  swiveled 
joint  t  therein,  a  second  series  of  cylinders  u 
connected  with  the  upper  half  of  the  elbow 
and  a  bell  v  connected  with  the  last  of  the 

cylinders  u.  This  enables  the  harmonic  prin- 
ciple of  my  invention  to  be  applied  to  a  Dent 

and  jointed  horn  so  that  the  bell  may  be  ad- 
justed to  stand  in  any  desired  direction  per- 
mitted by  the  vertical  axis  of  the  joint  t. 

Further  modifications  may  be  made  in  the 
25  appearance  of  the  horn,  such  for  example  as 

fluting  or  corrugating  the  bell  to  give  it  a 
more  artistic  appearance,  but  none  of  these 

15 

20 

modifications  would  vary  the  principle  of  my 
in  sent  ion,  which  consists  in  making  the  horn 
wholly  or  in  part  of  a  series  of  cylinders.  30 

While  my  harmonic  horn  is  intended  more 
especial  I y  for  use  in  connection  with  grapho- 
phones,  the  principles  thereof  may  be  applied 
to  musical  instruments,  such,  for  example,  as 
clarinets  or  other  analogous  devices.  35 

Having  thus  described  my  invention,  I 

claim: — 
1.  A  sound  amplifying  horn  in  which  is  j 

combined  a  series  of  successive,  hollow,  rig- 
idly connected  cylinders,  each  successive  cyl-  40 

index  being  larger  than  the  preceding  one  in 
the  order  of  succession  from  small  to  large. 

2.  A  horn  in  which  is  combined  a  series  of 

successively  connected  integral  hollow  cylin- 
ders proportioned  to  bear  a  vibratory  ratio  to  45 

each   other  substantially   corresponding   to 
that  of  a  musical  scale. 

In  testimony  whereof,  I  have  signed  this 

specification  in  the  presence  of  two  subscrib- 
ing witnesses,  this  22d  day  of  October  1906.  50 

REUBEN  J.  SMITH. 
Witnesses : 

D.  H.  Fletcher, 
L.  B.  Orrington. 
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No.  858,077. Specification  of  Letters  Patent.  Patented  June  25,  1907, 

Application  filed  January  31, 1907.    Serial  No,  354,958. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  David  Kline,  a  citizen 

of  the  United  States,  residing  at  Philadel- 
phia, in  the  county  of  Philadelphia  and  State 

5  of  Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  Talking -Ma- 

chines, of  which  the  following  is  a  specifica- 
tion. 
My  invention  relates  to  improvements  in 

io  talking  machines  and  the  object  of  my  inven- 
tion is  to  provide  a  construction  for  pivot- 

ally  connecting  the  sound-box  and  the  sound- 
conveying-arm  so  that  the  weight  of  the  lat- 
tsr  will  not  come  on  the  record-disk,  and  the. 

15  sound-box  will  be  free  to  rise  and  fall  without 
lifting  the  weight  of  the  sound-conveying- 
arm;  a  further  object  of  my  invention  is  to 
provide  a  core  having  an  annular  spiral  re- 

cess formed  in  its  surface,   which   core  is 
20  adapted  to  be  inserted  in  the  sound-con  vey- 

ing-arm  to  lengthen  the  distance  of  the  pas- 
sageway through  which  the  sound  travels  in 

coming  from  the  sound-box;  a  still  further 
object  of  nry   invention  is  to   construct  a 

25  stand  for  supporting  the  parts  of  the  talking 
machine  so  that  the  same  may  be  readily  at- 

tached to  a  phonograph  having  a  cylindrical 
record  drum,  thus  utilizing  the  means  for 
driving  the  said  drum  to  operate  the  record- 

3°  disk;  a  still  further  object  of  my  invention  is 
to  improve  the  manner  of  mounting  the 
record-disk. 

Referring  to  the  drawings: — Figure  1  is  a 
side  elevation  of  a  talking  machine  embody- 

35  ing  my  invention;  Fig.  2.  is  a  longitudinal 
sectional  view  through  the  sound-conveying- 
arm;  Fig.  3.  is  a  side  view  of  the  core  de- 

tached; Fig.  4.  is  an  end  view  of  Fig.  3 ;  Fig. 
5.  is  an  end  view  of  Fig.  2,  showing  the  man- 

4°  ner  of  mounting  the  sound-box;  Fig.  6.  is  a 
side  view  of  the  record-disk-table,  partly  in 
section;  Fig.  7.  is  a  side  view  of  the  pivot- 
post,  detached,  upon  which  the  record-disk- 
table  is  mounted;  Fig.  8.  is  a  side  view  of  the 

45  means  used  to  secure  the  record-disk  upon 
said  pivot-post. 

In  the  drawings  1  represents  the  record- 
disk-table  and  2  the  record-disk.  The  rec- 

ord-disk-table is  rotated  by  a  friction  ring  3 
5°  mounted  on  the  revolving  cylinder  or  drum  4 

of  a  phonograph,  having  the  usual  mechan- 
ism for  driving  the  said  cylinder  located 

within  the  casing  6. 
My  improved  means  for  mounting  the  rec- 

55  ord-disk  consists  of  the  pivot-post  8  carried 
by  an  arm  9,  connected  to  the  vertical  stand- 

rod  10  by  an  adjustable  head  1 1 .  The  stand- 
rod  10  has  a  reduced  portion  at  its  lower  end 
to  form  a  shoulder,  and  the  end  of  the  stand- 
rod  fits  into  an  aperture  formed  in  the  base  60 
12  which  is  made  heavy  to  support  the  weight 
of  the  different  parts  of  the  device.  The 
lower  portion  13  of  the  pivot-post  8  is  screw- 
threaded  to  receive  a  nut  14  which  rests  on 
the  casing  6.  By  turning  the  said  nut  14  65 
the  pivot-post  8  can  be  raised  or  lowered  to 
vary  the  amount  of  friction  between  the  ring 
3  and  the  record-disk-table  1 . 

The  record-disk-table  has  a  sleeve  15, 
which  fits  over  the  pivot-post  8,  and  the  said  70 
sleeve  has  slots  formed  in  its  upper  end  into 
which  is  locked  the  projections  or  pins  16  on 
the  shaft  17.  The  said  shaft  17  has  a  conical 
recess  18  formed  in  its  lower  end  which  fits 

over  the  conical  end  of  the  pivot-post  8.  The  75 
shaft  17  and  the  pivot-post  8  are  of  sufficient 
length  when  placed  together  to  suspend  the 
sleeve  15  carrying  the  record-disk-table  1  so 
that  the  same  will  rotate  on  the  conical  end 

of  the  pivot-post  8.  The  shaft  17  has  a  head  80 
20  from  which  project  arms  21  carrying 
weights  22  which  act  as  a  balance  or  governor 
to  steady  the  movement  of  the  record-disk- 
table.  The  stand  rod  10  carries  an  adjust- 

able bearing  24  in  which  is  mounted  the  85 
usual  form  of  elbow  25  and  trumpet  26 
used  in  talking  machines.  The  elbow  25 
carries  a  sound-conveying-arm  27  pivotally 
mounted  between  the  set-screws  28  which 
support  the  outer  end  of  the  said  arm.  90 

The  sound-box  30  has  a  tube  31  which  is  of 
smaller  diameter  than  the  end  of  the  sound- 
conveying-arm  27  and  is  supported  so  that 
the  end  of  the  tube  may  enter  the  end  of  the 
said  arm  27  without  contacting  with  the  lat-  95 
ter.  The  said  arm  27  carries  a  pin  32  over 
which  fits  a  sleeve  33  pivotally  mounted  in  a 
bearing  34  secured  to  the  tube  31  of  the 
sound-box.  The  sleeve  33  rests  upon  the 
end  of  the  arm  27  and  the  sound-box  may  rise  100 
and  fall  on  the  pivot  points  35  and  36  and 
may  also  swing  horizontally  by  rotating  on 
the  pin  32. 

Fig.  3.  illustrates  a  core  38  made  to  conform 
to  the  shape  of  the  sound-conveying-arm  27  105 
and  is  adapted  to  fit  into  the  said  arm.  The 
core  has  a  spiral  groove  39  formed  in  its  sur- 

face which  forms  a  channel  when  the  core  is 

tightly  inserted  in  the  said  arm  27  through 
which  channel  the  sound  must  pass  in  travel-  no 
ing  from  the  sound-box.  By  increasing  the 
length  of  travel  of  the  sound  the  same  is 
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modified  and  the  tone  is  greatly  improved. 
A  similar  core  may  be  inserted  in  the  ti  lim- 

pet for  a  like  purpose  without  departing 
rrom  my  in\  entiqn. 

By  constructing  the  talking  machine  in 
the  maimer  above  describe* I  the  parts  may 
be  readily  assembled  or  taken  apart  and. 
packed  in  a  small  space.  The  operation  of 
the  different  parts  of  the  device  is  greatly 
simplified  and  the  cost  of  construction  re- 

duced . 

Having  thus  described  my  invention  I 
claim  and  desire  to  secure  by  Letters  Patent: 

1.  In  a  talking  machine,  the  combination 
of  a  sound-conveying-tube,  a  second  sound- 
eonveying-tube  of  smaller  diameter  adapted 
to  fit  loosely  into  the  first  mentioned  tube,  a 
pin  on  said  larger  tube,  a  bearing  on  said 
smaller  tube,  and  a  sleeve  mounted  in  said 
bearing  adapted  to  fit  over  said  pin  and  sus- 

pend the  end  of  said  smaller  tube  within  the 
end  of  said  larger  tube. 

2.  In  a  talking  machine,  the  combination 
of  a  sound-conveying-arm,  a  sound-box,  a 
tube  connected  with  said  sound-box,  a  pin  on 
said  sound-conveying-arm,  a  sleeve  adapted 
to  fit  over  said  pin,  a  bearing  secured  on  said 
tube,  and  means  for  pivotally  mounting  said 
sleeve  in  said  bearing. 

3.  In  a  talking  machine,  the  combination 
of  a  sound-conveying-arm,  a  sound-box,  a 
tube  connected  with  said  sound-box,  a  pin  on 
said  sound-conveying-arm,  a  sleeve  adapted 
to  readily  slip  over  said  pin,  a  bearing  se- 

cured on  said  tube,  pivot  points  in  said  bear- 
ing to  pivotally  connect  said  sleeve  and  said 

bearing. 
4.  In  a  talking  machine,  the  combination 

of  a  sound-box,  a  sound-conveying-member, 
a  core  inserted  in  said  sound-conveying- 
member,  and  said  core  having  a  spiral  groove 
formed  in  its  surface  to  form  a  passageway 
for  the  sound. 

5.  In  a  talking  machine,  the  combination 
of  a  record-disk-table,  a  sleeve  secured  in  the 

55 

60 

latter,  a  pivot-post  upon  which  said  sleeve  is 
loosely  mounted,  a  shaft  adapted  to  enter 
said  sleeve  and  rest  upon  said  pivot-post, 
and  means  for  locking  said  sleeve  and  said 
shaft  together.  50 

6.  In  a  talking  machine,  the  combination 
of  a  record-disk-table,  a  sleeve  secured  in  the 
latter,  a  pivot-post  upon  which  said  sleeve  is 
loosely  mounted,  a  shaft  adapted  to  enter 
said  sleeve  and  rest  upon  the  end  of  said 
pivot-post,  a  projection  on  said  shaft,  and 
said  sleeve  having  a  slot  formed  therein  to 
receive  the  projection  on  said  shaft  and  lock 
the  said  shaft  and  sleeve  together. 

7.  In  a  talking  machine,  the  combination 
of  a  iecord-disk-table,  means  for  rotating  the 
latter,  a  pivot-post  on  which  said  record-disk 
is  mounted,  arms  mounted  upon  said  disk- 
table,  and  said  arms  having  weights  thereon. 

8.  In  a  talking  machine,  the  combination  65 
of  a  record-disk-table,  a  pivot-post  on  which 
the  latter  is  mounted,  an  arm  carrying  said 
pivot-post,  a  stand-rod,  means  for  adjustably 
securing  said  arm  upon  said  stand -rod,  a 
sound-box,  sound-conveying-members,  and  70 
means  for  supporting  said  sound-box  and 
said  sound-conveying-members  upon  said 
adjustable  bearing. 

9.  In  a  talking  machine,  the  combination 
of  a  record-disk-table,  a  pivot-post  on  which 
the  latter  is  mounted,  an  arm  carrying  said 
pivot-post,  a  stand-rod,  a  base,  means  for 
adjustably  securing  said  arm  upon  said  stand- 
rod,  said  pivot-post  having  a  portion  project- 

ing below  the  said  arm,  a  nut  adjustably 
mounted  on  the  latter  a  sound-box,  sound- 
conveying-members  and  means  for  support- 

ing said  sound-box  and  said  sound-convey- 
ing-members upon  said  stand-rod. 

In  testimony  whereof  I  affix  my  signature  85 
in  presence  of  two  witnesses. 

DAVID  KLINE. 
Witnesses : 

Joseph  T.  Taylor, 
M.  R.  Cleeland. 
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Application  filed  September  20, 1906.   Serial  No,  335,387. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Christian  L.  Holm, 
a  citizen  of  the  United  States,  residing  at 
Spokane,  in  the  county  of  Spokane  and  State 

5  of  Washington,  have  invented  certain  new 
and  useful  Improvements  in  Phonograph 
Attachments;  and  I  do  declare  the  following 
to  be  a  full,  clear,  and  exact  description  of 
the  invention,   such  as  will   enable   others 

io  skilled  in  the  art  to  which  it  appertains  to 
make  and  use  the  same. 

This  invention  relates  to  improvements  in 
mechanisms  for  repeating  the  records  on  pho- 
nographs. 

15  The  object  of  the  invention  is  to  provide 
a  mechanism  of  this  character  of  simple  and 
compact  construction,  which  may  be  quickly 
and  easily  adjusted  for  use  upon  various 
kinds  and  sizes  of  phonographs  for  repeating 

20  a  record  in  full  or  in  part  as  many  times  as 
may  be  desired. 

With  the  above  and  other  objects  in  view, 
the  invention  consists  of  certain  novel  fea- 

tures of  construction,  combination  and  ar- 
25  rangement  of  parts,  as  Avill  be  hereinafter 

described  and  claimed. 

In  the  accompanying  drawings : — Figure  1 
is  a  top  plan  view  of  a  phonograph,  showing 
the  invention  mounted  thereon,  parts  being 

30  broken  away  to  more  clearly  illustrate  the 
construction;  Fig.  2  is  a  front  elevation,  with 

parts  broken  away;  Fig.  3  is  an  end  eleva- 
tion; Fig.  4  is  an  elevation  of  the  opposite 

end  of  the  attacliment  or  mechanism;  and 
35  Fig.  5  is  a  vertical  transverse  sectional  view, 

taken  on  the  plane  indicated  by  the  line  5 — 5 
in  Fig.  1. 

Referring  to  the  drawings  by  numeral,  1 
denotes  the  improved  repeating  mechanism, 

40  whichisin  the  form  of  an  attachment  adapted 
for  use  upon  phonographs  of  various  lands 
and  sizes.  As  shown  it  is  mounted  upon  a 
well  known  form  of  phonograph,  consisting 
of  a  casing  or  cabinet  2,  in  which  is  mounted 

45  a  suitable  motor  and  controlling  mechanism 
therefor.  Upon  the  top  3  of  the  casing  2  are 
provided  suitable  bearings  4,  in  which  is 
mounted  for  rotation  the  usual  screw  5  pro- 

vided at  one  of  its  ends  with  a  holder  6  for 

50  the  cylindrical  record  7.  The  feed  screw  5 
is  driven  by  a  belt  8,  which  extends  through 
a  slot  in  the  top  3  and  connects  wheels  upon 
the  motor  and  feed  screw,  as  will  be  readily 
understood.     Suitably  mounted  above  the 

55  top  3  at  its  rear  is  a  longitudinally  extending 
guide  rod  9,  upon  which  is  slidably  mounted 

a  sleeve  or  tube  10  having  at  one  end  an  arm 

11  provided  with  a  half -nut  to  engage  the 
feed  screw  5  and  at  its  opposite  end  with  an 
arm  12  carrying  a  reproducer  13  from  which  60 
projects  a  horn  or  trumpet  14.  The  sleeve 
10  is  adapted  to  both  slide  and  rotate  upon 
the  guide  rod  9,  so  that  when  the  reproducer 
is  raised,  the  half -nut  on  the  arm  11  will  be 
disengaged  from  the  feedscrew.  The  above  65 
parts  are  old  and  well  known. 

The  repeating  mechanism  or  attachment 
1  comprises  a  suitable  supporting  frame  15 
adapted  to  rest  upon  the  top  3  of  the  casing 
2  and  to  be  detachably  secured  thereon  by  70 
a  clamp  16.     The  frame  15  upon  which  the 
operative  parts  of  the  mechanism  are  mounted 
comprises  two  base  blocks  17,  which  serve 
as  supporting  feet  and  which  have  projecting 
vertically  from  them  screw  studs  18.     The  75 
studs  18  enter  threaded  sockets  19  provided 
upon  two  end  plates  20,  21,  which  are  rigidly 

connected  by  "a  cylindrical  casing  22  and  a 
rod  23.     The  parts  21,  22,  23  form  a  rigid 
upper  frame,  which  is  vertically  adjustable  80 
owing   to    the   screw   studs    18.     The   base 
blocks  or  feet  17  are  formed  with  openings 
through  which  the  clamp   16  extends  and 
slides,  so  that  the  supporting  frame  15  may 
be  moved  to  any  point  upon  the  clamp  and  85 
thus  adjusted  horizontally.     A  set  screw  24 
provided  in  one  of  the  feet  17  is  adapted  to 
hold  the  frame  and  clamp  rigidly  together 

in  an  adjusted  position.     The  clamp  16  com- 
prises a  tubular  rod  25,  which  is  internally  9c 

screw  threaded  and  has  screwed  into  one  of 

its  ends  a  clamping  jaw  26  adapted  to  engage 
one  end  of  the  top  3.     In  the  opposite  end 
of  the  tube  25  is  screwed  a  threaded  rod  27 
having  at  its  outer  end  a  finger  piece  28.     A  95 
clamping  jaw  29  is  loosely  mounted  upon  the 
rod  28  to  engage  the  opposite  end  of  the  top 
3,  as  clearly  shown  in  Figs.  1  and  2.     The 
clamp  16  is  thus  made  extensible,  so  that  it 
may  be  secured  upon  phonographs  of  various  100 
sizes. 

The  mechanism  mounted  upon  the  upper 

portion  of  the  supporting  frame  16  is  con- 
trolled by  the  reproducer  13,  and  is  adapted 

to  automatically  lift  the  reproducer  from  the  105 
record  when  the  latter  has  been  played  in  full 
or  in  part,  as  may  be  desired,  then  return  the 
reproducer  to  its  starting  point  and  lower  it 

upon  the  record,  so  that  the  latter  may  be  re- 
peated. This  mechanism  comprises  a  ver-  no 

tically  swinging  support  30,  which  is  dis- 
posed normally  beneath  a  projection  31  upon 
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the  reproducer  just  out  of  rout  act  with  tho 
same  and  is  adapted  to  raise  and  lower  the 
reproducer  and  serve  as  a  guide  for  the  same 
when  it  is  elevated  and  being  returned. 
This  support  30  is  in  the  form  of  a  U-shaped 
frame  or  lexer  having  a  longitudinally  ex- 

tending portion  and  two  end  portions  32,  33, 
which  are  pivoted  in  longitudinal  alini  meai 
al    3  1    upon  the  outer  faces  of    the    two  side 

io  plates  20j  21 .  The  frame  .'JO  is  adapted  to  he 
elevated  and  retained  in  such  position  by 
two  earns  35,  30  upon  which  the  ends  32,  33 
of  the  frame  are  adapted  to  rest.  These 

cams  are  in  the  form  of  straight  ribs  or  pro- 
it  jections  upon  plates  37,  38  disposed  upon 

the  outer  laces  of  the  plates  20,  21  and  se- 
cured upon  the  outer  ends  of  a  longitudinally 

extending  rod  39,  which  is  mounted  for  rota- 
tion in  said  plates  20,  21.     The  rod  or  shaft 

20  30  has  secured  adjacent  to  one  of  its  ends  a 

pinion  40,  which  meshes  with  a  gear  41 
loosely  mounted  upon  a  stub  shaft  42  pro- 

jecting from  the  inner  face  of  the  plate  21. 
Fixed  to  t  he  inner  face  of  the  gear  41  is  a  pin- 

25  ion  44,  winch  meshes  with  a  gear  45  loosely 
mounted  upon  the  shaft  40  of  a  spring  drum 
47.  This  drum  47  is  disposed  in  the  cylin- 

drical casing  22  and  has  one  end  of  its  shaft 
seated  in  a  bearing  formed  in  a  screw  cap  or 

30  ping  48,  which  closes  one  end  of  the  casing 
22.  The  other  end  of  the  drum  shaft  46  ex- 

tends through  a  bearing  opening  in  the  plate 
22  and  has  upon  it  a  winding  key  49.  Sur- 

rounding the  drum  47  is  a  coil  spring  50, 
35  which  has  one  of  its  ends  secured  to  said 

drum  and  its  other  end  to  the  casing  22,  as 
shown  in  Fig.  2.  Fixed  upon  the  gear  45  is  a 
ratchet  wheel  51  adapted  to  be  engaged  by  a 
pawl  52  provided  upon  the  adjacent  end  of 

40  the  drum  47  and  held  in  engagement  with 
said  ratchet  wheel  by  a  spring,  as  seen  in 
Fig.  5.  The  cam  plates  37. 38  are  adapted  to 
serve  as  escapements  for  the  spring  50  and  are 
formed  at  diametrically  opposite  points  with 

45  stop  projections  54,  which  coact  with  a  trip 
device  55,  which  is  in  turn  operated  or  con- 

trolled by  the  reproducer  13.  This  trip  de- 
vice comprises  a  longitudinally  extending 

rod  56  arranged  between  the  plates  20,  21 
50  and  having  reduced  ends  57,  58  which  extend 

through  and  slide  in  openings  in  the  plates 
20,  21  and  are  adapted  to  coact  with  the 
stops  54  on  the  cam  plates  or  escapements. 
These   reduced   ends   57,    58  form   detents, 

55  which  are  alternately  moved  into  and  out  of 
the  path  of  rotation  of  the  stops  54  on  the  two 
cam  plates  37,  38.  The  reduction  of  the 
ends  of  the  rod  56  form  annular  shoulders  59, 
which  serve  to  limit  the  sliding  movement  of 

60  the  trip  device  and  the  length  of  their  stop 
ends  57,  58  is  such  that  when  the  shoulder  59 

at  one  end  of  the  rod  is  engaged  with  its  ad- 
jacent plate  of  the  frame  15,  the  stop  at  the 

opposite  end  of  the  rod  will  be  drawn  into  the 

65  opposite  end  plate  of  the  frame  15  and  will  be 

out  of  the  path  of  the  projection  on  the  cam 
plate  at  such  end,  as  \\  ill  he  readily  seen  upon 
reference  to  Fig.  I.  The  reproducer  13  shifts 

the  trip  rod  ~>r>  by  engaging  adjustably  stop 
aims  (i(),  til  provided  upon  said  rod.  These  70 
slop  aims  are  here  shown  in  the  form  of 

clamps  adjustable  on  the  rod  56  by  set 
screws  62  and  having  their  inner  ends  bifur- 

i  OJ  dotted  to  loosely  receive  the  sup- 
porting rod  30.  By  adjustingthe  stop  arms  75 

00,  (il  upon  the  trip  rod  56  any  portion  of  the 
phonograph  record  may  he  repeated  by  the 
mechanism.  In  order  to  return  the  repro- 

ducer to  its  starting  or  initial  position  after  it 
has  been  elevated  from  the  record  and  the  80 

feed  nut  has  been  disengaged  from  the  f."<  d 
screw,  I  provide  a  spring-actuated  winding 
drum  or  wheel  63  with  a  belt,  cord  or  other 
flexible  connection  64,  which  has  its  free  end 
attached  as  at  65  upon  the  projection  31  of  85 
the  reproducer.  The  cord  64  is  wound  upon 
the  grooved  periphery  of  the  wheel  63  and 
passes  through  a  guide-eye  66  upon  a  cylin- 

drical casing  67  secured  upon  the  end  32  of 
the  reproducer  support  30.  The  wheel  or  90 
drum  63  is  mounted  upon  one  end  of  a  shaft 
68, which  extends  through  the  casing  67  and 
a  screw  cap  69  on  one  end  of  said  casing. 
This  shaft  and  its  wheel  63  are  actuated  by  a 
coil  spring  70  surrounding  the  shaft  within  95 
the  casing.  This  spring  may  he  tightened 
by  holding  the  wheel  or  drum  63  against 
movement  and  turning  a  knob  71  upon  the 
outer  end  of  the  shaft  68. 

In  operation,  the  projection  31  on  the  re-  100 
producer  13  when  the  latter  has  moved  the 
desired  distance,  engages  the  stop  arm  61  and 

shifts  the  trip  rod  56  longitudinally  from  its 
normal  position  shown  in  Figs.  1  ami  2,  in 
which  it  will  be  observed  the  support  30  is  105 

disposed  directly  beneath  and  just  out  of  con- 
tact with  the  said  projection,  the  reproducer 

being  in  its  lowered  position.  When  the  rod 
56  is  thus  shifted,  its  end  57  is  moved  into 
the  path  of  one  of  the  stops  upon  the  cam  no 
plate  38  while  its  opposite  end  57  is  retracted 
from  one  of  said  stops  on  the  cam  plate  37, 
the  latter  being  thus  released  will  be  given  a 
partial  rotation  owing  to  the  train  of  gearing 

wmich  connects  its  shaft  39  to  the  spring-ac-  115 
tuated  drum  47.  The  rotary  movement  of 

the  cam  plate  37  is  limited  by  the  engage- 
ment of  one  of  the  stops  54  on  the  other  cam 

plate  38  with  the  end  58  of  the  trip  rod.  The 
partial  rotation  of  the  plates  37,  38  causes  120 
their  cams  35,  36  to  elevate  the  reproducer 
support  30  and  hence  the  reproducer  itself. 
The  elevation  of  the  reproducer  causes  the 
nut  upon  the  arm  11  to  be  disengaged  from 
the  feed  screw  5  and  when  this  occurs,  the  125 
spring  70  will  rotate  the  drum  or  wheel  63  to 
wind  the  cord  64  thereon  and  shift  the  repro- 

ducer to  its  initial  or  starting  position.  When 

it  reaches  this  position,  its  projection  31  en- 
gages and  moves  the  stop  arm  62,  so  that  the   13c 
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trip  rod  56  is  again  shifted  longitudinally  but 
in  the  opposite  direction.  This  movement 
of  the  rod  causes  its  end  57  to  project  into  the 
path  of  one  of  the  projections  54  on  the  cam 

5  plate  37  and  retracts  its  opposite  end  58  from 
one  of  said  projections  upon  the  other  cam 
plate  38.  The  latter  is  thereby  released,  so 
that  the  plates  will  be  again  partially  ro- 

tated.    This  partial  rotation  will  permit  the 
io  cams  to  move  to  their  normal  positions  shown 

in  Figs.  3  and  4  and  thereby  lower  the  repro- 
ducer support  30.     When  this  occurs  the  re- 

.    producer  itself  is  loweied  upon  the  record 
and  the  nut  on  the  arm  11  again  engaged 

15  with  the  feed-screw.  This  operation  may 
be  repeated  as  many  times  as  desired. 

It  will  be  observed  that  the  device  or  at- 
tachment is  of  very  simple  and  compact  con- 

struction and  that  its  many  adjustments  per- 
20  mit  it  to  be  used  upon  phonographs  of  vari- 

ous kinds  and  sizes.  By  removing  the  clamp 
16  from  the  feet  17,  the  latter  may  be  turned 
to  adjust  their  screw  studs  in  the  socket  19 
and  thereby  permit  of  the  vertical  adjust- 

2  k  ment  of  the  supporting  frame  15  with  re- 
spect to  the  phonograph.  This  frame  may 

be  adjusted  horizontally  with  respect  to  the 
phonograph  by  shifting  it  upon  the  clamp 
and  the  latter  is  extensible  so  that  it  may  be 

30  applied  to  a  phonograph  having  a  casing  or 
cabinet  of  any  size.  By  holding  the  wheel 
or  drum  63  in  turning  the  knob  71,  the  ten- 

sion of  the  spring  70  may  be  varied,  so  that 
the  reproducer  will  be  returned  as  quickly  or 

35  as  slowly  as  may  be  desired.  By  adjusting 
the  stop  arms  60,  61  upon  the  trip  rod  56  the 
reproducer  may  be  caused  to  repeat  any  de- 

sired portions  of  the  record. 
Various  changes  in  the  form,  proportion 

40  and  the  minor  details  of  construction  may  be 
resorted  to  without  departing  from  the  prin- 

ciple or  sacrificing  any  of  the  advantages  of 
this  invention,  as  defined  by  the  appended 
claims. 

45  Having  thus  described  my  invention,  wdiat 
I  claim  as  newr  and  desire  to  secure  by  Let- 

ters-Patent, is: — 
1.  In  a  mechanism  for  repeating  phono- 

graph records,  the  combination  of  a  repro- 
5°  dueer,  a  vertically-movable  support  to  raise 

and  lower  the  reproducer  and  serve  as  a 
guide  for  the  same  when  elevated,  a  motor,  a 
pair  of  revohible  devices  operated  thereby 
and  each  having  a  lifter  and  projections,  said 

55  lifters  coacting  with  said  support  to  raise  and 
lower  the  latter,  and  a  longitudinally-mov- 

able trip  device  operated  directly  by  the  re- 
producer to  alternately  engage  projections 

of  the  respective  revohible  devices  and  con- 
60  trol  the  revolution  thereof. 

2.  In  a  mechanism  for  repeating  phono- 
graph records,  a  supporting  frame,  a  spring 

actuated  shaft  therein,  a  second  shaft  in  said 

frame  geared  to  said  spring-actuated  shaft, 
plates  upon  the  ends  of  said  second  shaft  65 
having  projections  and  cams,  a  substantially 
U-shaped  swinging  frame  pivoted  upon  the 
first-mentioned  frame  and  having  end  por- 

tions to  engage  said  cams,  and  a  connecting 
portion  to  raise  and  lower  a  reproducer  and  70 
serve  as  a  guide  for  the  latter  when  elevated, 
a  shiftable  trip  rod  slidably  mounted  in  said 
frame  and  having  detents  at  its  ends  to  be 
moved  into  and  out  of  the  paths  of  the  pro- 

jections on  said  plates,  adjustable  stop  arms  75 
upon  said  trip  rod  adapted  to  be  engaged  by 
the  reproducer,  and  means  for  returning  the 
reproducer  when  elevated  by  said  support. 

3.  In  a  mechanism  for  repeating  phono- 
graph records,  a  supporting  frame,  a  spring-  80 

actuated  shaft  therein,  a  second  shaft  in  said 
frame  geared  to  said  spring-actuated  shaft, 
plates  upon  the  ends  of  said  second  shaft 
having  projections  and  cams,  a  substantially 
U-shaped  swinging  frame  pivoted  upon  the  85 
first-mentioned  frame  and  having  end  por- 

tions to  engage  said  cams,  and  a  connecting 
portion  to  raise  and  lower  a  reproducer  and 
serve  as  a  guide  for  the  latter  wThen  elevated, 
a  shiftable  trip  rod  slidabry  mounted  hi  said  9c 
frame  and  having  detents  at  its  ends  to  be 
moved  into  and  out  of  the  paths  of  the  pro- 

jections on  said  plates,  adjustable  stop  arms 
upon  said  trip  rod  adapted  to  be  engaged  by 
the  reproducer,  and  spring-actuated  means  95 
upon  said  support  for  returning  the  repro- 

ducer when  the  latter  is  elevated  by  said  sup- 

port. 

4.  In  a  mechanism  for  repeating  phono- 
graph records,  a  supporting  frame,  a  spring-  100 

actuated  shaft  therein,  a  second  shaft  in  said 
frame  geared  to  said  spring-actuated  shaft, 
plates  upon  the  ends  of  said  second  shaft 
having  projections  and  cams,  a  substantially 
U-shaped  swinging  frame  pivoted  upon  the  105 
first-mentioned  frame  and  having  end  por- 

tions to  engage  said  cams,  and  a  connecting 
portion  to  raise  and  lower  a  reproducer  and 
serve  as  a  guide  for  the  latter  when  elevated, 
a  shiftable  trip  rod  slidably  mounted  in  said  ll° 
frame  and  having  detents  at  its  ends  to  be 
moved  into,  and  out  of  the  paths  of  the  pro- 

jections on  said  plates,  adjustable  stop  arms 
upon  said  trip  rod  adapted  to  be  engaged  by 

the  reproducer,  means  for  returning  the  re-  ]  J  5 
producer  when  elevated  by  said  shaft,  and 
means  for  adjustably  mounting  said  frame 
upon  a  phonograph. 

In  testimony  whereof  I  have  hereunto  set 

my  hand  in  presence  of  twro  subscribing  wit-  I2° nesses. 

CHRISTIAN  L.  HOLM. 

Witnesses : 
W.  F.  Hahnert, 
C.  E.  Beam. 
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