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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Varian  M.  Hakkis,  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  Eecord- 
Blanks,  of  which  the  following  is  a  specifi- 
cation. 

10  This  invention  relates  to  means  for  form- 
ing cylindrical  phonograph  record  blanks 

from  sheets  of  celluloid  and  has  for  its  ob- 
ject to  provide  a  simple  and  efficient  struc- 
tural arrangement  and  combination  of  parts 

15  whereby  the  sheet  of  material  bent  into  cy- 
lindrical form  is  securely  held  and  united 

by  a  longitudinally  extending  cemented  seam 
to  form  a  cylindrical  blank  equal  in  all  re- 

spects to  the  drawn  tubes  or  cylinders  here- 
20  tofore  used  in  the  manufacture  of  phono- 

graph records,  all  as  will  hereinafter  more 
fully  appear. 

In  the  accompanying  drawings: — Figure 
1  is  a  longitudinal  sectional  elevation,  on 

25  line  X — X,  Fig.  3,  of  an  apparatus  embodying 
the  present  invention,  and  showing  the  parts 
in  the  position  in  which  the  carriage  has 
completed  an  active  stroke.  Fig.  2  is  a  simi- 

lar view  showing  the  parts  in  the  position 
30  for  the  commencement  of  an  active  stroke. 

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 

35  stationary  slideway  of  any  usual  construc- 
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 
40  in   fixed   relation   to   the   slideway    1,    and 

adapted   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 

45  shell  of  metal,  or  other  equivalent  material, 
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 
50  gap  4,  through  which  pass  adjusting  screws 

G,  by  which  an  adjustment  in  the  diameter 
of  the  holder  can  be  effected  as  required  in 
the  actual  and  continued  use  of  the  appa- 

ratus.   The  work  holder  3  is  so  constructed 
as  to  possess  a  sufficient  degree  of  resiliency  55 
to  allow  such  adjustment  to  be  made. 

7  is  the  sheet  of  celluloid  to  be  operated 
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  60 
seam  formed  thereby,  located  at  the  under 
side  of  the  blank  celluloid  cylinder  so 
formed,  and  as  shown  more  particularly  in 
Fig.  .3. 

8  is  a  carriage  sliding  longitudinally  on  65 
the  slideway  1,  and  carrying  a  supply  tank 
9  in  which  is  contained  a  supply  of  the  ce- 

menting fluid  used  in  the  practical  operation 
of  the  apparatus,  and  which  fluid  will  usu- 

ally consist  of  a  cellulose  product  dissolved  70 
in  ether. 

10  is  a  fountain  pen  pivotally  supported 

on  the  carriage  8,  and  having  one  end  con- 
nected by  a  flexible  tube  11,  with  the  supply 

tank  9,  while  its  other  end  is  of  an  elongated  75 
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 
connected  to  the  fountain  pen  10,  aforesaid.  80 

14  and  16  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 
arm  13  to  raise  the  discharge  point  12  from  85 
the  work,  at  the  ending  of  its  active  stroke, 
and  in  like  manner  depress  said  discharge 
point  at  the  ending  of  its  inactive  stroke; 
such  operations  taking  place  in  an  automatic 
manner  during  a  continued  operation  of  the  90 

apparatus. The  operation  of  the  apparatus  is  as  fol- 
lows : — A  sheet  of  celluloid  of  the  proper  di- 

mensions is  bent  into  a  cylindrical  form  and 
inserted  in  the  interior  of  the  cylindrical  95 

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  the  saddle  pieces  2,  with  the  seam  of  the 
celluloid  cylinder  located  at  the  lowermost  100 

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 
pen  10  to  the  rear  end  of  the  interior  of  the 
work  and  work  holder,  as  illustrated  in  Fig.  105 
2,  and  as  such  position  is  reached  the  stop 
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1.")  coiilju-ts  with  (lie  arni  i;5  to  iiiitoiiialically 
iji'press  tlie  ilisfliar^e  point  12  t(j  an  oi)CMa- 
tive  position.  A  return  inovouK'nt  is  now 
ini|)art(>il  to  tlio  farria«r»!  ami  the  (lischar<re 

o  point  12  is  drawn  alonjr  the  lonj,ntndinal 
seam  of  the  cellnloid  cylinder  7  to  deposit 
the  cement in«j:  solution;  with  the  endinj;  of 
such  active  or  return  stroke  of  the  carriat^e, 

the  stop  14  contacts  with  the  arm  13  to  au- 
20  tomatically  laise  the  discharj>;e  point  12  into 

its  nornuii  inopeiative  position.  The  woi-k 
liolder  with  its  contained  cylinder  of  cellu- 

loid, is  now  removed  from  the  apparatus  and 
stacked  away  to  dry  out,  and  is  replaced  by 

15  a  succeedin<r  holder  and  its  contained  sheet 
of  celluloid,  the   system   requiring;  a   large 
nuniher  of  counterpart  work  holders  in  the 
attainment  of  rapid  and  perfect  work. 

Having  thus  fully   described   my   inven- 
20  tion,  what  I  claim  as  new  and  desire  to  se- 

cure by  Letters  Patent,  is : — 
1.  In  apparatus  of  the  class  described,  a 

work  holder  comprising  a  one-jjiece  cylin- 
drical   shell    of    resilient    material    slitted 

2o  along  its  length  to  form  a  longitudinal 
opening  in  the  shell  wall,  and  means  for 
drawing  the  edges  of  such  opening  more  or 
less  closel.y  together  to  vary  the  diameter  of 
said  shell. 

30  2.  In  aj^paratus  of  the  class  described,  a 
work  holder  comprising  a  one-piece  c^din- 
drical  shell  of  resilient  material  slitted 

along  its  length  to  form  a  longitudinal  open- 
ing in  the  shell  wall,  ears  upon  the  edges  of 

35  such  opening,  and  adjusting  screws  passing 
through  such  ears  whereby  such  edges  may 
be  drawn  more  or  less  closely  together  to 
vary  the  diameter  of  said  shell. 

3.  In  apparatus  of  the  class  described,  the 
40  combination    with   a    horizontall}^    disposed 

w^ork  holder  adapted  to  maintain  a  sheet  of 
celluloid  in  a  cylindrical  form;  of  a  liquid 
supply  member  adapted  to  be  inserted  with- 

in said  holder,  and  means  for  supporting 
45  said  member,  said  holder  and  means  being 

relatively  movable,  whereby  the  member 

may  be  draAvn  longitudinalh'  along  the holder. 

4.  In  apparatus  of  the  class  described,  the 
50  combination    with    a    horizontally    disi:)Osed 

work  holder  adapted  to  maintain  a  sheet  of 
celluloid  in  a  cylindrical  form,  such  sheet 
having  its  edges  abutting  along  the  lower 
side  of  said  shell ;  of  a  fountain  pen  adapted 

55  to  be  inserted  within  said  shell,  and  to  con- 
tact with  the  abutting  edges  of  the  sheet 

therein,  and  means  for  supporting  said 
fountain  pen,  said  means  benig  movable 
longitudinally  of  said  shell. 

60  5-  In  apparatus  of  the  class  described,  the 
combination  with  a  horizontally  disposed 
work  holder  adapted  to  maintain  a  sheet  of 
celluloid  in  cylindrical  form,  such  sheet  hav- 

ing its  edges  abutting  along  the  lower  side  of 
65  the  said  shell;  of  a  fountain  pen  adapted  to 

1)(>  inserted  within  said  shell  and  to  contact 
with  the  abutting  edges  of  the  sheet  therein, 
means  for  supporting  .said  pen,  said  means 
being  moxable  lougit udinallv  of  ̂ aid  shell 
and  said  |)en  being  movable  into  and  out  of  70 

contact  with  such  sheet's  edges. 
(').  In  apparatus  of  the  class  des(ril)ed.  the 

combination  with  a  horizontally  disposed 
work  holder  adapted  to  maintain  a  sheet  of 
celluloid  in  substantially  cylindrical  form,  75 

of  means  for  guiding  a  member  longitu- 

dinally along  said  holdei-. 
7.  In  apparatus  of  the  class  described,  the 

combination  with  a  horizontall}'  disposed 
woik  holdei-  adapted  to  maintain  a  sheet  of  go 
celluloid  in  substantially  cylindrical  form, 
such  sheet  having  its  edges  abutting  along 
the  lower  side  of  said  cylinder,  of  means  for 
guiding  a  member  along  such  abutting 
edges.  35 

8.  In  apparatus  of  the  class  described,  the 
combination  with  a  horizontally  disposed 
work  holder  adapted  to  maintain  a  sheet  of 
celluloid   in  substantially  cylindrical   form, 

of  a  liquid  supply  member  adapted  to  be  in-  90 
serted  within  said  holder,  said  holder  and 
member  being  relatively  moval)le  whereby 
the  member  may  be  drawn  longitudinally 
along  the  holder,  and  means  for  guiding 
said  member.  95 

9.  In  apparatus  of  the  class  described,  the 
combination  with  a  horizontally  disposed 
work  holder  adapted  to  maintain  a  sheet  of 
celluloid  in  substantially  cylindrical  form, 
such  sheet  having  its  edges  abutting  along  100 

the  lower  side  of  said  cylinder,  of  a  foun- 
tain pen  adapted  to  be  inserted  within  said 

holder,  and  to  contact  with  the  abutting 
edges  of  the  sheet  therein,  said  pen  being 
movable  longitudinally  of  said  holder,  and  105 
means  for  so  guiding  said  pen. 

10.  In  apparatus  of  the  class  described, 
the  combination  with  a  horizontally  dis- 

posed work  holder  adapted  to  maintain  a 
sheet  of  celluloid  in  substantially  cvlin-  lio 
drical  form,  such  sheet  having  its  edges 

abutting  along  the  low^er  side  of  said  cjdin- 
der,  of  a  fountain  pen  adapted  to  be  inserted 
within  said  holder  and  to  contact  with  the 

abutting  edges  of  the  sheet  therein,  said  pen  115 
being  movable  both  longitudinally  of  said 
holder,  and  into  and  out  of  contact  with 

such  sheet's  edges,  and  means  for  so  guiding 
said  pen. 

11.  In  apparatus  of  the  class  described,  the  120 

combination    with   a   hoi-izontally    disposed 
Avork  holder  adapted  to  maintain  a  sheet  of 

celluloid  in  cylindrical  form,  such  sheet  hav- 
ing its  edges  abutting  along  the  lower  side 

of  the  said  shell ;  of  a  fountain  pen  adapted  125 
to  be  inserted  within  said  shell  and  to  con- 

tact with  the  abutting  edges  of  the  sheet 

therein,  said  pen  being  movable  longitudi- 
nally of  said  shell:  and  means  adapted  to 

automatically  move  said  pen  into  and  out  of  130 
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contact  with  such  sheet's  edges  incidentally 
to  the  longitudinal  movement  of  said  pen. 

12.  In   an   apparatus   for   forming   sheet 
celluloid  into  cylindrical  phonograph  record 

5  blanks,  the  combination  of  a  cylindrical 
work  holder  adapted  to  maintain  a  sheet  of 
celluloid  in  a  cylindrical  form,  means  for 
supporting  the  work  holder  in  a  horizontal 
position  a  slideway  arranged  longitudinally 

10  to  the  work  holder,  a  carriage  moving  on 
said  slideway,  and  a  fountain  pen  carried  by 
said  carriage. 

13.  In   an   apparatus   for   forming   sheet 
celluloid  into  cylindrical  phonograph  record 

16  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 
diameter  of  said   work  holder,   means   for 

20  supporting  the  work  holder  in  a  horizontal 
position,  a  slideway  arranged  longitudinally 
to  the  work  holder,  a  carriage  moving  on 
said  slideway,  and  a  fountain  pen  carried 
by  said  carriage. 

25  14.  In  an  apparatus  for  forming  sheet 
celluloid  into  cylindrical  phonograph  record 
blanks,  the  combination  of  a  cylindrical 
work  holder  adapted  to  maintain  a  sheet  of 
celluloid  in  a   cylindrical  form,  stationary 

30  saddle  pieces  for  supporting  the  work  holder 
in  a  horizontal  position,  a  slideway  arranged 
longitudinally  to  the  work  holder,  a  carriage 
moving  on  said  slideway,  and  a  fountain 
pen  carried  by  said  carriage. 

35  15.  In  an  aj^paratus  for  forming  sheet 
celluloid  into  cylindrical  phonograph  record 
blanks,  the  combination  of  a  longitudinally 
slotted  cylindrical  work  holder  adapted  to 
maintain  a  sheet  of  celluloid  in  a  cylindrical 

40  form,  stationary  saddle  pieces  for  support- 

ing the  work  holder  in  a  horizontal  position, 
a  slideway  arranged  longitudinally  to  the 
work  holder  a  carriage  moving  on  said  slide- 
way,  and  a  fountain  pen  carried  by  said 
carriage.  45 

16.  In  an  apparatus  for  forming  sheet 
celluloid  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  50 
supporting  the  work  holder  in  a  horizontal 
i:)osition,  a  slideway  arranged  longitudinally 
to  the  Avork  holder,  a  carriage  moving  on 
said  slideway,  a  supply  tank  on  said  car- 

riage, a  pivoted  fountain  pen  carried  by  said  55 
carriage  connected  with  said  tank,  and 
means  for  tilting  ■  said  pen  near  the  ends 
of  its  travel. 

17.  In  an  apparatus  for  forming  sheet 
celluloid  into  cylindrical  phonograph  record  60 
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 
diameter  of  said  work  holder,  means  for  65 
supporting  the  work  holder  in  a  horizontal 
position,  a  slideway  arranged  longitudinally 
to  the  work  holder,  a  cai-riage  moving  on 
said  slideway,  a  supply  tank  on  said  car- 

riage, a  pivoted  fountain  pen  carried  by  said  70 
carriage  and  connected  with  said  tank,  and 
means  for  tilting  said  pen  near  the  ends  of 
its  travel. 

Signed  by  me  this  6th  day  of  October, 1908. 

VAKIAN  M.  HAEEIS. 

Attested  by — 
Christine  E.  Arns, 
Jno.  F.  Obeelin. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Eldridge  E.  John- 

son, a  citizen  of  the  United  States,  and  a 
re.sident  of  Merion,  county  of  Montgomery, 

5  State  of  Pennsylvania,  have  invented  cer- 
tain new  and  useful  Improvements  in  Talk- 

ino-Machines,  of  which  the  following  is  a 
full,  clear,  and  complete  disclosure. 
My  invention  relates  to  the  art  of  record- 

10  ino-  and  reproducing  sounds,  and  has  for  its 
object,  among  others,  to  provide  improve- 

ments in  apparatus  for  reproducing  sounds 
from  a  record  of  the  same,  by  means  of 
which   the  quality  and   naturalness   of  the 

15  recorded  sounds  are  reproduced  with  greater 
faithfulness,  and  also  Avith  a  reduction  of 

the  commingled  extraneous  sounds,  which 
are  usually  present,  and  which  appear  to 

be  made  by  the  operation  of  the  reproduc- 
20  ing  apparatus,  for  instance,  among  others, 

the  scratching  usually  produced  by  the  con- 
tact of  the  reproducing  stylus  and  record 

when  reproducing',  and  other  sounds  given 
out  by  parts  of  the  apparatus  when  in  op- 

25  eration,  among  which  may  be  mentioned, 
the  sounds  that  might  be  made  by  the  motor 
when  operating. 
Among  the  other  objects  of  my  invention 

is  to  provide  apparatus  for  imparting  res- 
30  onance  to  the  reproduced  sounds;  to  modify 

such  sounds  after  amplification;  to  deflect 
the  sounds  after  amplification;  to  protect 

and  conceal  the  operative  parts  of  the  ap- 
paratus, to  improve  the  appearance  of  the 

35  talking  machine  as  a  wdiole,  so  as  to  ̂ vo- 
vide  an  ornamental  piece  of  furniture,  and 
to  provide,  in  connection  with  the  cabinet 
of  such  a  talking  machine,  convenient  means 
for  the  storage  of  records,  needles  and  other 

40  accessories. 

In  the  accompanying  drawings  is  illus- 
trated one  form  of  apparatus  containing 

my  improvements,  by  means  of  which  the 
foregoing  objects  are  attained,  and  by  which 

45  is  accomplished  the  new  results,  all  of  wdiich 
will  hereinafter  be  fully  described  and 
claimed,  and  which  form  a  part  of  this 

specification,  and  in  which — 
Figure  1  represents  one  form  of  my  im- 

50  proved  talking  machine  and  cabinet  there- 
for, shown  in  section  at  its  upper  portion; 

Fig.  2  is  a  front  elevation  thereof  showing 

I  the  lower  portion  of  the  front  of  the  casing 
broken  away,  and  Fig.  3  is  a  detail  perspec- 

tive view  of  the  sound  amplifying  portion  55 
of  the  sound  conducting  tube. 

Eeferring  to  the  drawings,  the  numeral  1 
indicates  a  rectangular  cnbhiet  or  casiu'r, 
the  lower  portion  of  which  is  preferably 
divided  into  a  number  of  compartments  2.  60 
each  of  which  is  of  such  size  and  shape  as 

to  receive  a  pluralitj;' of  records  either  singl}'- 
or  in  the  form  of  portfolios  or  volumes 
containing  a  number  of  records.  The  up- 

per portion  of  the  cabinet  1  contains  the  65 
talking  machine  motor  3,  the  reproducing 
mechanism  4  and  the  flattened  amplifjnng 
portion  5  of  the  sound  conducting  tube  G. 
The  casing  7  for  the  motor  3  is  preferably 
suspended  from  the  top  8  of  the  cabinet  1  70 
and  the  base  plate  9  of  the  motor  3  prefar- 
ably  rests  upon  said  top  8.  The  reproduc- 
ins  mechanism  4  which  comprises  a  pivoted 
hollow  arm  10  having  a  sound  box  11  at- 

tached to  the  outer  end  thereof  is  supported  75 

by  the  top  8  and  instead  of  curving  up- 
wardly, as  in  the  usual  form  of  talking  ma- 

chines, curves  downwardly  as  indicated  at 
12  and  connects  with  the  vertical  sound  con- 

veying tube  6.  Beneath  the  motor  casing  80 
7  and  extending  from  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  conveying  tube  6  in  anj''  85 suitable  manner.  The  front  side  of  the 
cabinet  is  provided  with  an  opening  which 
is  closed  by  a  door  13  which  gives  access  to 
that  portion  of  the  form  of  cabinet  1,  shown 
in  the  drawing,  in  which  is  contained  the  90 
amplifier  5.  The  said  door  13  is  hinged 
and  provided  with  a  panel  14  in  which  there 
may  be,  if  desired,  an  opening  covered  by 
a  fine  mesh  netting  or  screen  15.  The  rigid 
and  inflexible  door  13  of  the  cabinet  may  be  95 
swung  on  its  hinges  to  partly  or  fully  open 
or  close  the  outer  end  of  the  amplifying  por- 

tion of  the  sound  conveying  tube,  and  the 

air  chamber  surrounding  the  said  amplify- 

ing portion.  When  pai'tly  opened  the  100 
sounds  issuing  from  the  amplifying  horn, 
or  surrounding  air  chamber,  or  both,  will  be 
deflected  and  the  character  and  volume  of 

the  reproduced  sounds  will  be  modified  by 
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.s\viiio;inf>;  the  door  to  (litFeient  positions. 
The  door  aiiiy  iil^^o  aHow  of  access  to  the 
(•onii)nrtiiu'nts  2. 

The  top  portion  of  the  cabinet  or  casing 
5  1  is  pieFerably  formed  into  a  top  compart- 

ment. Avhidi  has  a  pivoted  cover  17  hinged 
to  a  fixed  liorizontal  portion  18  of  the  form 
of  compartment  fC),  shown  in  the  said 
drawings.     This  pivoted   cover  is  of  suffi- 

10  cient  size  to  aHow  free  access  to  the  tnrn- 

tabk'  and  reproducing  mechanism,  and  at 
the  same  time  allows  the  fixed  portion  18  of 
the  top  compartment  16  to  form  an  addi- 

tional  support   for  the   reproducing  mech- 
15   anism.     The   Avinding  shaft   of   the  motor 

preferably  extends  through  the  outer  por- 
tion of  the  casing  1  and  terminates  in  the 

winding  crank  i). 
One    of    the    objects    of    my    invention, 

20  namely,  the  improvement  in  the  quality  and 
naturalness  of  the  reproduction,  and  Avhich 
is  accomplished  in  my  apparatus  is  due  to 
the  inclosing  of  the  stationarily  mounted 
amjDlifier   5.   and   not   dependent    upon   the 

25  means  for  modifying  or  deflecting  the  sound, 
nor  for  preventing  the  scratching  from  com- 

mingling with  the  reproduced  sound,  that  is 
to  sa)^,  I  have  found  in  practice  that  so  in- 

closing the  amplifier  does  imjjrove  the  qual- 
30  ity  and  naturalness  of  the  reproduced  sound, 

and  having  secured  such  new  result,  I  de- 
sire to  claim  broadl3\  an  apparatus  embody- 
ing such  means.  I  have  also  found  that 

when  there  is  an  air  space  between  the  am- 
35  plifying  means  and  its  inclosing  casing, 

improved  results  appear  to  be  attained,  and 
still  more  so  when  this  air  space  between  the 

amplif3'ing  means  and  its  casing  may  be 
opened  to  the  atmosphere,  so  that  sounds 

40  therein  may  connningle  with  the  sounds 
emanating  from  the  interior  of  the  ampli- 

fier. This  last  result,  of  course,  is  accom- 
plished when  the  door  or  closure  is  open,  as 

is  manifest.     This   part   of   my   invention 
45  rests  for  its  novelty  upon  the  new  results 

which  are  accomj^lished  thereby,  namely, — 
(1)  the  inclosing  of  the  amplifier;  (2)  the 
formation  of  the  air  space  around  said  am- 

plifier; and  (3)  the  opening  of  said  air  space 
50  as  described,  as  hereinafter  claimed,  and  are 

three  different  subdivisions  of  this  part  of 
my  invention,  and.  as  before  stated,  are  in- 

dependent of  the  means  for  modifying  and 
deflecting  the  sounds  after  amplification,  or 

55  the  means  by  which  the  commingling  of  the 
scratching  and  the  amplified  sounds  is  re- 

duced. I  have  also  found  that  such  ampli- 
fier 5  so  arranged  acts  as  a  resonator,  or, 

in  other  words,  it  provides  a  combined  am- 
60  plifier  and  resonator,  by  which  resonance  is 

imparted  to  the  amplified  sounds  which,  of 
course,  is  an  advantage  and  a  new  result,  but 
my  broad  invention  of  employing  an  in- 

closed  resonator,   or  an   inclosed   combined 

65  amplifier  and  resonator  is  not  limited  to  the 

cross  sectional  shape  thereof.  I  do  not, 
however,  claim  to  be  the  inventor  of  the 

particular  shape  of  amplifier  shown  in  the 
drawings  of  my  application,  for  I  believe 
that  the  flattened  amplifier  or  an  amplifier  70 

oblong  in  cross  section,  or  an  amplifier  the  * 
major  portion  of  which  has  cross  sectional 
axes  of  substantially  different  lefigth.  to  be 
the  invention  of  another,  and  I  expressly 
disclaim  the  same.  75 

In  addition  to  the  results  I  have  just  de- 
scribed, there  is.  of  cour.se,  the  modification 

and  deflection  of  the  reproduced  sounds  after 
amjjlification,  which  is  accom])lished  by  a 
closure  or  swinging  door  13  as  described,  al-  go 
though  it  will  be  understood  that  sucli  a 
sound  deflector  and  modifier  could  l)e  ar- 

ranged in  various  other  shapes. 
It  is  obvious  that  by  inclosing  the  repro- 

ducing apparatus  Avithin  the  upper  compart-  85 
ment  IG,  I  am  enabled  to  reduce  the  amount 
of  scratching  Avhich  commingles  Avith  the 
sounds  emanating  from  the  combined  amjili- 
fier  and  resonator,  and  also  the  sounds  that 
emanate  from  the  outside  of  the  diaphragm,  90 
which  Avould  otherAvise  commingle  Avith  th(> 
amplified  sound  to  Avhich  resonance  has  been 
imjoarted.  are  reduced. 

If  preferred,  the  motor  or  operating  means 
3  can  be  inclosed  within  the  casing  7,  and  95 

Avhen  so  inclosed  said  casing  serA'^es  to  con- 
fine, to  a  great  extent,  therein,  any  noises 

which  might  be  caused  by  the  motor  Avhen  in 

operation. 
In  addition  to  the  improA^ement  in  the  ]oo 

quality  and  naturalness  of  the  reproduction 
by  inclosing  the  amplifier,  it  is  manifest,  of 
course,  that  the  appearance  of  the  complete 
apj^aratus  is  made  much  more  pleasing,  and 

permits  a  gi^eater  latitude  in  improving  the  105 
appearance  of  the  dcA'ice,  while  the  advan- 

tage of  having  a  storage  place  for  records  as 
a  part  of  the  apparatus  itself,  is  obvious. 

For  the  jourpose  of  ]:)reventing  extraneous 
forces  from  interfering  with  the  vibration  of  no 
the  amplifier  Avails,  or,  in  other  Avords,  pre- 

venting extraneous  vibration  of  the  am]3lifier 
and  detracting  from  the  purity  of  the  tone 

reproduced,  means  are  provided  for  embrac- 
ing the  major  jDortion,  or  one  of  the  sections,  lio 

of  the  am])lifier.  and  this  means  may  vary 
AA'ithin  Avide  limits.  In  the  best  construc- 

tions, lioweA'er,  this  embracing  means  will 
consist  of  an  inclosure  in  Avhich  the  major 

portion  of  the  amplifier  is  located.  The  in-  120 
closure  may  be  variously  located.  In  the 

best  constructions,  however,  it  AA-ill  be  so  lo- 
cated as  to  embrace  the  major  portion  of  the 

amplifier  in  a  position  below  the  recoi-d  and 
talking  machine.  The  amplifier  may  be  va-  120 
riously  located  Avithin  the  inclosure,  but  in 
the  best  constructions  it  Avill  be  substantialh* 
horizontally  positioned,  and  the  inclosure 

itself  Avill  serA'e  as  a  rigid  support  for  the 
major  portion  of  the  amplifier.     The  inclo-  1^0 
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sure  being  stationary  and  the  major  portion 
of  the  amplifier  being  rigidly  sui:)ported  by 
the  inclosure,  it  follows  that  the  major  por- 

tion of  the  amplifier  is  supported  in  a  fixed 
5  position  within  the  inclosure,  and  below  the 

record  and  talking  machine.  In  the  best 
constructions,  the  inclosure  is  formed  by  the 
walls  and  partitions  of  the  cabinet  inclosing 
the  entire  api^aratus. 

IQ  For  the  purpose  of  preventing  extraneous 
noises  from  detracting  from  the  purity  of 
the  tone  reproduced,  means  are  provided  for 
isolating  extraneous  noise  from  the  sounds 
or   tones    issuing    from   the   amplifier.     As 

15  hereinbefore  explained,  the  noise  produced 
b}^  the  operating  mechanism  of  the  talking 
machine  is  isolated  by  its  inclosure  in  a  com- 

partment. Other  noises  detrimental  to  the 
purity  of  the  reproduced  tone  are,  however, 

20  found  in  machines  heretofore  constructed. 
Means  are  provided,  therefore,  for  isloating 
the  noise  produced  by  the  contact  of  the  re- 

producer stylus  with  the  record  from  that 
issuing  from  the  amplifier,  and  this  means 

25  may  vary  within  wide  limits.  In  the  best 
constructions,  this  means  consists  in  a  com- 

partment in  which  the  record  and  reproducer 
are  located. 

It  is  understood,  of  course,  that  my  inven- 
30  tion  is  not  confined  to  the  particular  form  of 

apparatus  herein  shown  and  described,  and, 
therefore,  I  claim  broadly  the  right  to  em- 

ploy all  equivalent  instrumentalities  coming 
within  the  scope  of  the  claims,  and  by  means 

35  of  which  the  objects  of  my  invention  are  at- 
tained, and  the  new  results  accomplished,  as 

herein  set  forth,  as  it  is  obvious  that  the  par- 
ticular embodiment  herein  shown  and  de- 
scribed is  only  one  of  many  that  can  be  em- 

40  ploj'^ed  to  attain  these  objects  and  accomplish these  results. 
Having  thus  described  my  invention,  what 

I  claim  as  new  and  desire  to  protect  by  Let- 
ters Patent  of  the  United  States  is  : 

45  1.  In  a  talking  machine,  the  combination 
with  sound  reproducing  means,  of  an  ampli- 

fier connected  therewith,  an  inclosure  pro- 
vided with  a  lateral  opening  and  supporting 

the  major  portion  of  said  amplifier  in  a  fixed 
50  position,  the  delivery  end  of  said  amplifier 

being  adjacent  said  opening,  and  an  inflexi- 
ble door  operating  in  front  of  the  delivery 

end  of  said  amplifier. 
2.  In  a  talking  machine,  the  combination 

55  with  sound  reiDroducing  means,  of  an  ampli- 
fier connected  therewith,  an  inclosure  pro- 

vided with  a  lateral  opening  and  supporting 
the  major  portion  of  said  amplifier  in  a  fixed 
position,  the  delivery  end  of  said  amplifier 

60  being  adjacent  said  opening,  and  a  rigid 
and  adjustable  closure  for  said  opening. 

3.  In  a  talking  machine,  the  combination 
with  sound  reproducing  means,  of  an  ampli- 

fier connected  therewith,  an  inclosure  pro- 
65  vided  with  a  lateral  opening  and  supporting 

the  nia  jor  portion  of  said  amplifier  in  a  fixed 
position,  the  delivery  end  of  said  amplifier 
being  adjacent  said  opening,  and  a  pivoted 
door  operatino'  in  front  of  the  delivery  end of  said  amplifier.  70 

4.  A  sound  reproducing  means  compi'ising 
a  main  casing  provided  with  a  lateral  open- 

ing, a  sound  reproducer  within  said  casing, 
a  motor  compartment  within  said  main  cas- 

ing, a  motor  in  said  compartment,  an  ampli-  75 
fier,  a  sound  conveyer  connected  with  said 
reproducer  and  with  said  amplifier,  a  hinged 
door  arranged  to  open  and  close  said  open- 

ing in  said  main  casing  and  located  in  front 
of  said  amplifier.  go 

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- 

neath said  casing,  a  sound  conveyer  connect-  85 
ing  said  reproducer  with  said  amplifying 
horn,  an  inflexible  and  adjustable  closure  in 
the  front  of  the  main  casing  and  in  front  of 
the  mouth  of  said  horn. 

6.  A  sound  reproducing  machine  compris-  90 
ing  a  main  casing  provided  with  a  lateral 
opening,  a  removable  cover  upon  said  main 
casing,  a  sound  reproducer  within  said  main 
casing,  a  motor  compartment  within  said 
main  casing,  a  motor  within  said  compart-  95 
ment,  an  amplifying  horn,  a  sound  conveyer 
connecting  said  reproducer  with  said  sound 
amplifying  horn,  a  hinged  door  arranged  to 
open  and  close  said  opening  in  said  main 
casing  in  front  of  said  amplifying  horn.  100 

7.  A  sound  reproducing  machine  compris- 
ing a  main  casing,  a  sound  reproducer  within 

said  casing,  a  motor,  an  amplifying  horn  and 
a  sound  conveyer  connecting  said  repro- 

ducer with  said  amplifying  horn  all  within  i05 
said  casing,  a  rigid  door  for  said  main  cas- 

ing in  a  side  thereof  and  in  front  of  said 
amplifying  horn  to  modify  the  reproduced 
sound. 

8.  The  combination  with,  a  talking  ma-  llO 
chine  and  an  amplifying  horn  connected 
thereto,  of  a  casing  completely  inclosing  said 
talking  machine  and  horn,  and  a  rigid  swing- 

ing door  in  said  casing  located  adjacent  the 
mouth  of  said  horn.  115 

9.  A  sound  reproducing  machine  compris- 
ing a  main  casing,  a  reproducer  inclosed 

within  said  main  casing,  a  motor  within  said 
main  casing,  an  amplifying  horn  in  said 
casing,  a  sound  conve3^er  connecting  said  120 
reproducer  with  said  amplif3dng  horn,  a 
rigid  and  adjustable  closure  in  the  front  of 
the  main  casing  and  in  front  of  the  mouth 
of  said  horn. 

10.  In  a  talking  machine,  an  amplifying  125 
horn,  a  mesh,  netting  or  screen  extending 
transversely  across  the  same  and  adjustable 
with  respect  thereto. 

11.  In  a  talking  machine,  an  amplifying 
horn,  and  an  adjustable  mesh,  netting  or  130 
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screen  extendinjj:  transversely  of  the  mouth 
of  said  horn. 

12.  In  a  talkiiifr  nuichine.  an  aniplifviiifr 
hoiii,  and  a  mesh,  nettinjr  or  .sciitMi  exlend- 

5  in<;  transversely  of  the  mouth  thereof  and 
nmuntetl   to  swinjr  toward   and   away   from 
.said  mouth. 

IH.   In  a  talkiui;  machine,  a  casin«;,  a  tubu- 
lar arm  secured  to  said  casinjr.  a   movable 

10  tone  arm  mounted  upon,  coninninicatinjr 
with  and  wliolly  supported  by  one  end  of 
.said  tubular  arm,  and  an  amplifier  within 
said  casiufr  eonununicatin*,'  with  the  other 
end  of  .said  tubular  arm. 

15  1-i.  In  a  talkin<>:  machine,  the  combination 
with  sound  reproducing  means,  of  a  station- 

ary amplifier  cooperatively  connected  there- 
with, an  inclosure  embracing  the  major  por- 

tion of  the  amplifier,  a  divided  cabinet  in- 
20  closinir  the  talking  machine  and  provided 

with  a  series  of  partitions  forming  compart- 

ments for  the  storage  of  records  and  a  door 
to  open  and  close  the  mouth  of  the  amplifier 
anil  to  give  access  to  .said  compartments. 

15.  In  a  sound  reproducing  machine,  a  2.5 
main  casing,  a  .sound  reproducer  inclosed 
witliin  said  casing,  a  motor  within  said  cas- 

ing an  amplifying  horn  beneath  said  motor, 
a  series  of  small  compartments  below  said 
horn,  a  sound  conveyer  connecting  said  re-  30 
producer  with  .said  horn,  and  an  adjustable 
closure  for  opening  and  closing  the  mouth  of 
said  amplifier  and  for  giving  access  to  said 
compartments. 

In  Avitness  whereof  I  have  hereunto  set  my  35 
hand    this   twentv-fifth    day    of    February, 
A.  D.  1908. 

ELDKIDGE  R.  JOHNSON. 

Witnesses : 
G.  A.  GtJERRA, 
A.  E.  Gkiffith. 
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COLEMAN,    OF    CAMDEN,    NEW    JERSEY,    ASSIGNOR    TO    VICTOR    TALKING 
MACHINE  COMPANY,  A  CORPORATION  OF  NEW  JERSEY. 

MOUNTING  FOR  SOUND-BOXES. 

Specification  o;f  Letters  Patent.         Patented  Jail.  11,  1910. 
Application  filed  January  89,  1906.     Serial  No.  238,372. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  L.  Coleman, 

a  citizen  of  the  United  States,  residing  in 
Camden,  in  the  county  of  Camden  and  State 

5  of  New  Jerse}^,  have  invented  certain  new 
and  useful  Improvements  in  Mountings  for 
Sound-Boxes,  of  which  the  following  is  a 
full,  clear,  and  complete  disclosure. 

M}'  invention  relates  to  certain  improve- 
10  ments  in  sound  recording  and  reproducing 

devices,  and  more  particularly  to  that  part 
of  the  same  known  as  sound  boxes. 

The  object  of  my  invention  is  to  provide 
a  means  for  mounting  a  diaphragm  in  the 

lo  sound  boxes  in  such  a  manner  that  the  vol- 
ume is  greater  and  quality  of  the  tone  is 

much  clearer  and  more  distinct  and  natural 
tlian  heretofore  rendered. 

'    With  this  object  in  view,  my  invention 
L'O  consists  in  providing  a  simple  and  efficient 

means  for  securing  the  diaphragm  in  the 
sound  box,  whereby  the  vibratory  action  of 
the  diaphragm  is  rendered  more  efficient  and 
the  diaphragm  more  sensitive  to  the  action 

2.5  of  the  sound  waves  and  movement  of  the 

stylus  bar. 
My  invention  further  consists  in  features 

of  construction  and  manner  of  operation 

which  will  be  hereinafter  more   fully   de- 
30  scribed  in  the  following  specification  and 

the  accompanying  drawing,  in  which  like 
reference  characters  refer  to  corres^Donding 

parts. 
In  the  drawing,  Figure  1  is  a  transverse 

:^5  section  of  the  sound  box,  showing  the  needle 
and  part  of  the  st5dus  bar  in  elevation ;  Fig. 
2  is  an  enlarged  fragmentary  portion  of  Fig. 
1 ;  Fig.  3  is  an  elevation  of  one  of  my  gasket 
rings. 

40  Referring  to  Figs.  1  and  2,  1  represents 
the  sound  box  frame,  which  is  made  up  of 
the  sections  1  and  2,  the  cylindrical  wall  of 
the  latter  being  slipped  over  the  cylindrical 
wall  of  the  former.     The  section  2  is  pro- 

45  vided  on  its  interior  surface  with  a  step 
or  seat  for  the  reception  of  one  of  the  rings 
or  gaskets  3.  Section  1  has  its  upper  pe- 

riphery constructed  in  the  form  of  an  annu- 
lar seat  for  the  reception  of  the  other  rings 

50  or  mountings  3'.  These  rings  or  gaskets  are 
composed  of  a  soft  rubber  or  other  yielding 
material  and  may  be  resilient,  so  that  in 
their  normal  condition  they  are  of  such  a 
configuration  as  to  conform  to  their  bearing 

5  5  surfaces  in  the  sound  box,  from  which  they 

may  be  removed  when  contracted.  The  said 
rings  or  mountings  are  triangular  in  cross 
section,  and  have  their  base  portions  bear- 

ing against  their  respective  seats  and  their 
edges  oppositely  disposed  for  the  purpose  of  60 
retaining  the  diaphragm  4  in  position.  Con- 

nected with  the  diaphragm  in  any  suitable 
manner  is  the  stylus  bar  5,  and  to  the  face 
of  section  1  of  the  box  is  attached  the  usual 

rubber  ring  6,  within  which  is  the  tubular  65 
sleeve  7  for  attachment  to  the  horn  and 

suppoi^ting  the  arm  of  the  reproducing  ma- 
chine. The  oppositely  disposed  circular 

edges  of  the  mounting  rings  3 — 3'  may  be 
sharp  or  knife-like,  but  I  prefer  to  slightly  70 
round  or  bevel  the  same.  The  diaphragm  4 
is  confined  between  these  circumferential 

edges,  and  is  in  slight  contact  around  that 
portion  of  its  edges  within  and  adjacent  to 
its  periphery.  The  sections  1  and  2  of  the  75 
sound  box  may  be  so  adjusted  to  each  other 
as  to  bring  the  circumferential  edges  of  the 

rings  3 — 3'  into  contact  with  the  diaphragm, 
according  to  the  tension  required. 

Although  I  have  described  my  rings  as  be-  80 
ing  detachable  and  having  their  circumfer- 

ential edges  in  contact  with  the  diaphragm, 
this  arrangement  is  not  essential,  as  the  said 
yielding  portions  vsxaj  be  integral  with  the 
sound  box,  or  the  circumferential  edges  may  85 
be  in  contact  with  the  said  box  instead  of 

the  diaphragm,  provided  that  those  parts  of 
the  rings  between  which  the  diaphragm  is 
supported  are  in  contact  with  that  portion 
thereof  which  is  within  and  adjacent  to  its  90 

periphery,  and  further,  I  have  described  the 
annular  mountings  or  rings  as  being  trian- 

gular in  cross  section,  but  the  same  maj^  be 
of  any  other  configuration  in  cross  section, 
provided   circumferential  edges  of  contact  95 
are  presented. 

It  will  be  seen,  from  the  above  description, 

j  that  the  diaphragm  is  free  at  its  edges  and 
that  the  onlj^  jDortions  of  the  same  that  are 
in  contact  are  those  that  lie  immediately  be-  100 
tween  the  edges  of  the  yielding  rings  and  by 
virtue  of  the  yielding  action  of  the  rings  and 
the  circumferential  nature  of  the  contact,  the 
interference  with  the  vibratory  action  of  the 

diaphragm  is  reduced  to  a  minimum.  105 
The  above  described  means  for  mounting 

the  diaphragm  is  illustrated  in  its  preferred 
form,  but  I  do  not  wish  to  limit  myself  to 
such,  as  other  forms  may  be  employed  with- 

out departing  from  my  invention  as  claimed.  1  \0 
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Neither  do  I  wish  to  be  restricted  by  the 

terms  used  to  describe  the  diU'erent  parts  set forth,  nor  hv  tlie  exact  construction  herein 
ilhistrated  and  described,  but  reserve  the 

5  rifjht  to  utilize  any  modification  or  equiva- 
lents thereof,  provided  the  same  are  within 

the  scope  of  my  invention.  ;is  pointed  out  in 
the  appended  claims. 

TTavinfi  Ihus  descril)ed  my  invciuion,  what 
10    I  claiui  and  dc'^ire  to  jjrotect  by  Letters  Pat- 

ent of  the  United  States  is: — 

1.  In  a  sound  reeordinp;  and  icpi-ochieino; 
nuK'hine,  the  (■onil)iuatioii  of  a  pair  of  soft 
yielding;  rinjjs,  trian<2:ular  in  cross  section, 

15  with  a  diaj)hra£rm  retained  between  them, 
the  ed<>:e  ot  said  diaphragm  being  free. 

2.  In  a  sound  recording  and  reproducing 
machine,  the  combination  with  a  casing  of 

soft  yielding  ring-,  triangular  in  cross  sec- 
20  tion  and  oppositely  disposed,  with  a  dia- 

phragm retained  between  said  rings,  the  edge 
of  said  diaphragm  being  free. 

3.  In  a  sound  box,  a  pair  of  soft  yielding 
rings,  each  having  one  face  thereof  tapered 

25  to  form  an  edge  and  a  diaphragm  retained 
between  said  edges,  the  edge  of  said  dia- 

phragm being  free. 
4.  In  a  sound  box,  a  pair  of  soft  yielding 

rings,  each  having  one  face  thereof  tapered 
30  to  form  an  edge  and  its  opposite  facing  flat 

to  conform  to  a  seat,  and  a  diaphragm  re- 
tained between  said  rings,  the  edge  of  said 

diaphragm  being  free. 
5.  In  a  sound  box,  a  pair  of  yielding  rings 

35  of  soft  material  each  having  one  face  there- 
of tapering  to   form  an  edge   and  a  dia- 

phragm retained  between  said  edges. 
t).  In  a  sound  box,  a  pair  of  yielding  rings, 

•  made  of  solid  soft  rubber  or  a  like  compo- 
40  sition,  each  having  one  face  thereof  tapered 

to  form  an  edge  and  a  diaphragm  retained 
between  said  edges. 

7.  In  a  sound  box  a  pair  of  rings  made  of 
solid  soft  rubber  or  a  similar  composition, 

45  and  being  triangular  in  cross  section,  and 
a  diaphragm  retained  between  said  rings. 

8.  In  a  sound  box.  a  pair  of  solid  soft 
rings,  each  having  one  face  thereof  tapered 
to  form  an  edge,  and  a  diaphragm  retained 

50  between  said  edges. 
9.  In  a  sound  box,  a  pair  of  solid  soft 

resilient  rings,  each  having  one  face  thereof 
tapered  to  form  an  edge  and  a  diaphragm 
retained  between  said  edges. 

55  10.  A  sound  box  made  up  in  sections,  one 
section  having  an  annular  seat  or  shoulder 
therein  and  another  section  having  a  corre- 

sponding seat,  a  pair  of  soft  yielding  rings 
each  having  one  face  thereof  tapered  to  form 

an  edge  and  its  opposite  face  flat  and  bear-  60 
ing  against  one  of  said  seats,  and  a  dia- 
])hragm  retained  between  the  edges  of  said 
rings,  said  sections  being  longitudinally 
slidable  with  respect  to  each  other. 

11.  A  sound  box  made  up  in  sections,  one  65 
section  having  an  annular  seat  or  shoulder 
therein  and  another  section  having  a  corre- 

sponding seat,  a  pair  of  soft  rubber  rings, 
each  having  one  face  thereof  tapered  to  foim 

an  edge  and  its  op])osite  face  flat  and  bear-  70 
ing  against  one  of  said   seats,  and   a  dia- 

phragm retained  between  the  edges  of  said 
rings,    said    sections    being    longitudinally 
slidable  with  respect  to  each  other. 

12.  A  sound  box  made  up  in  sections,  one  75 
section  having  an  annular  seat  or  shoulder 

therein  and  another  section  having  a  corre- 
sponding seat,  a  pair  of  soft  solid  rubber 

rings,  each  having  one  face  thereof  tapered 
to  form  an  edge  and  its  opposite  face  flat  80 
and  bearing  against  one  of  said  seats,  and  a 
diaphragm   retained   between   the  edges  of 
said  rings,  said  sections  being  longitudinally 
slidable  with  respect  to  each  other. 

13.  In  a  sound  box  a  pair  of  yielding  por-  8  5 
tions  of  soft  material,  each  portion  being 
tapered  to  form  an  edge  and  a  diaphragm 
held  between  said  edges. 

14.  In  a  sound  box  a  pair  of  yielding  por- 
tions of  soft  material,  each   portion   being  90 

tapered  to  form  an  edge,  and  a  diaphragm 
held  between  said  edges,  the  edge  of  said 
diaphragm  being  free. 

15.  In  a  sound  box  a  pair  of  yielding  por- 
tions of  soft  material  and  a  diaphragm  held  95 

between    the    said    portions,    each    portion 

being  substantially  V-shaped  in  cross  section 
and  converging  toward  said  diaphragm. 

IG.  In  a  sound  box  the  combination  with 

a  casing  of  a  yielding  tubular  extension  se-  100 
cured  to  the  rear  side  thereof  and  a  non- 

yielding  lining  in  said  yielding  tubular  ex- 
tension, the  inner  edge  of  said  lining  being 

in  contact  with  the  rear  side  of  said  casing 
and  the  outer  edge  of  said  lining  being  flush  105 
with  the  rear  face  of  said  extension. 

In  witness  whereof  I  have  hereunto  set 

mv  hand  this  twenty-sixth  dav  of  January, 
1906. 

GEOKGE  L.  COLEMAN. 

Witnesses: 
Wm.  Early, 

CiiAS.  K.  Bennett. 
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946,015. Specification  of  Letters  Patent.         Patented  Jan.  11,  1910. 
Application  filed  September  12,  1907.     Serial  No.  392,443. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  L.  Coleman, 

a  citizen  of  the  United  States,  and  a  resident 

of  the  city  of  Camden,  countj'^  of  Camden, 
5  and  State  of  New  Jersey,  have  invented 

certain  new  and  useful  Improvements  in 
Sound-Boxes,  of  which  the  following  is  a 
full,  complete,  and  exact  description. 

The  main  objects  of  my  invention  are  to 
10  simplify  the  construction  of  the  sound  box, 

with  a  view  to  rendering  the  parts  readily 
removable  and  replaceable ;  to  so  design  and 
combine  the  parts  as  to  form  a  compact,  neat 
and  durable  construction ;  to  provide  an  im- 

15  proved  mounting  for  the  diaphragm;  to 
provide  means  for  preventing  injury  to  the 
diaj)hragm;  to  provide  an  improved  stylus 
bar  mounting ;  to  provide  an  improved  vieldn. 
ing  mounting  for  the  box;  and  to  lorovide 

20  other  improvements  wnicn  will  appear  as 
the  invention  is  further  disclosed. 

In,  the  accompanying  drawings :  Figure  1 
is  a  front  elevation  of  a  sound  box  con- 

structed in  accordance  with  this  invention; 
25  Fig.  2  a  side  elevation  of  the  same;  Fig.  3 

a  bottom  plan  view  of  the  same;  Fig.  4  a 
longitudinal  section  of  the  same  upon  line 
4 — 4  of  Fig.  1  looking  in  the  direction  of 
the  arrows;  Fig.  5  a  fragmentary  perspec- 

30  five  upon  an  enlarged  scale  of  one  side  of 
the  sound  box  casing;  Fig.  6  a  perspective 
in  detail  of  the  stylus  bar ;  and  Fig.  7  a  per- 

spective in  detail  of  the  plate  for  securing 
the  stylus  bar  to  the  box. 

35  Referring  to  the  drawings,  the  device  com- 
l^rises  a  casing  consisting  of  a  flat  annular 
l^late  1,  provided  at  its  outer  periphery  with 
a  rearwardly  extending  cylindrical  flange  2, 
integral  therewith  and  having  upon  its  rear 

40  edge  an  outwardly  extending  flat  annular 
flange  3,  the  flanges  forming  a  recess  for  the 
reception  of  the  inner  edge  of  a  cylindrical 
cap  or  cover  4  having  upon  its  front  edge  an 
inwardly  extending  annular  flange  5,  form- 

45  ing  the  face  of  the  box. 
In  an  internal  groove  between  the  front 

of  the  plate  1  and  the  inner  surface  of  the 
flanged  cover  4  carried  thereby,  is  a  cylin- 

drical ring  6,  which  forms  a  mounting  for 
50  the  diaphragm  7.  The  ring  6  is  substan- 

tially rectangular  in  cross  section,  and  equal 
in  width  and  outside  diameter  to  the  width 
and  diameter  of  the  said  groove. 

>5 

0 

The  circular  plate  1  forming  the  rear  side 
of  the  sound  box  is  provided,  concentric  with 
its  central  aperture,  with  a  yielding  tubular 

extension  10',  of  soft  rubber  or  other  suit- 
able material,  secured  to  the  rear  face  of 

the  plate  by  means  of  the  screws  11.  This 
tubular  extension  has  its  outer  end  reduced 
in  outside  diameter,  and  has  within,  its  bore 
a  non-yielding  bushing  or  lining  12  of  brass 
or  similar  material,  and  is  adapted  to  be 
secured  over  a  sound  conducting  arm  for 
transmitting  the  sound  waves  from  the  dia-  65 
phragm  to  the  usual  amplifier. 

The  front  and  rear  portions  of  the  sound 
box  casing  are  held  together  by  means  of 
screw^s  13  extending  longitudinally  of  the 
box  through  the  outwardly  extending  flange  70 
of  the  rear  plate  of  the  box,  and  into  the  rear 
face  of  the  cylindrical  cap  forming  the  sides 
and  front  of  the  box. 

The  stylus  bar  has  a  flat  tapering  inner 
portion  14,  and  the  bar  is  phonetically  con-  75 
nected  at  its  inner  end  16  of  the  diaphragm. 
The  outer  portion  16  of  the  stjdus  bar  is 
offset  rearwardly  from  the  inner  portion,  is 
cylindrical  in  shape,  and  has  a  central  lon- 

gitudinal socket  for  the  reception  of  a  nee-  80 
die  17,  which  is  held  in  place  by  a  thumb 
screw  18. 

The  inner  and  outer  portions  of  the  stylus 
bar  are  connected  by  means  of  a  plate  19 
which  is  substantially  uniform  in  thickness,  85 
and  which  has  the  front  side  20  thereof  bent 
inwardly  away  from  the  plane  of  the  other 
side,  and  extending  in  a  direction  substan- 

tially oblique  to  the  flat  portion  of  the  bar, 
and  is  slotted  to  receive  the  outer  end  of  said  90 

portion,  which  is  soldered  or  otherwise  se- 
cured in   position.     The  rear   side   of  this 

plate  which  is  semi-circxilar  in  shape  and  in 
a  plane  perpendicular  to  the  outer  end  of 
the  bar,  is  provided  with  a  circular  opening  95 
into  which  is  riveted  the  reduced  inner  end 
21  of  the  said  outer  end  of  the  bar,  the  outer 
surface  of  the  plate  resting  against  the  shoul- 

der of  the  bar  formed  by  the  reduced  end. 
This  plate  19  is  further  provided  with  lat-  100 
eral  extensions  22,  projecting  oppositely  in 
a  direction  parallel  to  the  dia^ohragm,  the 
inner  edges  of  these  projections  being  in  the 
same   straight  line,   substantially   in   aline- 
ment  with  the  diaphragm.     The  outer  ends   105 
of  these  projections  are   folded   inwardly, 
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and  ilaspi'd  in  oach  end  is  a  flat  yicldin*^ 
(•(iiiiu'clion  2'^,  of  im-tal  or  ollicc  matiM'ial, 
and  preferably  resilient,  whereby  the  stylus 

bar  is  suppoi-ted  upon  the  casinjr  of  the  box, 
5  thi'se  coiniections  being  secured  rigidly  to 

the  extensions  of  the  oar  by  sweating,  or 

any  other  suitable  process.  Although  I  pre- 
fer to  use  thiu  flat  tempered  steel  springs  for 

these  connections  23  supporting  the  stylus 

10  bar,  yet  I  do  not  limit  myself  to  this  par- 
ticular kind  of  material,  as  I  have  found 

that  a  very  good  reproduction  of  sound  may 
be  obtained  when  soft  copper  C3dindrical 
wires  are  used  instead  of  the  steel  spring. 

15   thus  showing  that  any  yielding  connection, 
whether  resilient  or  not,  will  produce  good 
results  when  used  in  this  form  of  stylus  bar. 

The  inner  ends  of  the  yielding  connec- 
tions rest  upon  a  flattened  surface  24  of  the 

20  side  of  the  sound  box  casing.  This  flattened 

surface  is  provided  with  a  semi-circular  re- 
cess 25  for  the  reception  of  the  inner  half 

of  the  inner  end  of  the  cylindrical  portion 
of  the  stylus  bar  so  as  to  permit  the  bar  to 

25  vibrate  without  touching  against  the  casing. 
The  yielding  connections  supporting  the  bar 

are  held  in  place  upon  this  flat  surface  b}' 
means  of  the  plate  2G  which  is  secured  over 
the  connections  by  means  of  the  screws  27 

30  passing  through  the  plate  and  into  the  sound 

box  casing,  the  inner  edge  of  the  plate  being- 
provided  with  a  rib  28  substantially  equal 
111  thickness  to  the  thickness  of  the  connec- 

tions, the  inner  surface  of  the  rib  resting 
35  upon  the  flattened  surface  of  the  box,  so 

that  the  inner  surface  of  the  jDlate  will  re- 
main jDarallel  with  the  flattened  surface  of 

the  box  and  will  tightl}'  hold  the  inner  ends 
of  the  connections  against  the  flattened  sur- 

40   face  of  the  casing. 
The  arrangement  of  the  stylus  bar  with 

respect  to  the  sound  box  casing  is  such  that 
the  longitudinal  axis  of  the  stylus  bar  socket 
and  the  axis  of  oscillation  of  the  stylus  bar 

45  are  substantiall}^  in  the  plane  of  the  dia- 
phragm, consecpiently  the  vibrations  of  the 

upper  end  of  the  stylus  bar  connected  to  the 
diaphragm  will  be  in  a  line  normal  to  the 

diaphragm,  and  Avill  have,  therefore,  no  tend- 
50  ency  to  buckle  the  diaphragm,  as  would  be 

the  case  were  the  axis  of  oscillation  of  the 

bar  not  in  the  plane  of  the  diaphragm. 
With  this  construction  in  mind,  it  is  evi- 

dent that  I  have  provided  a  sound  box  of 
55  simple,  durable  construction,  in  which  the 

parts  are  readil}'  removable,  and  in  which 
the  stylus  is  so  constructed  and  arranged  as 
to  reproduce  with  extreme  sensitiveness,  and 
with   great    faithfulness,   the   sound   waves 

60  traced  upon  the  record. 

While  I  have  show^n  this  invention  only  as 
embodied  in  a  single  form,  yet  it  is  obvious 
that  various  modifications  might  be  made  in 
the  form   and   construction   of  this   device 

65  within  the  scope  of  the  appended  claims, 

without  de])arting  from  the  spirit  of  this 
invention  or  sacrificing  any  of  (lie  adxjui- 
tages  thereof. 

Having  thus  fully  desci'il)ed  my  invention, 
what    1   chiim  and  desire  to  protect   l)y  Let-   70 
ters  Patent  is : 

1.  In  a  sound  box,  the  combination  with 
a  casing  comprising  two  separate  parts 
forming  an  annular  internal  groove,  of  a 
diaphragm,  and  an  annular  mounting  for  75 
said  diaphragm  in  said  groove,  said  mount- 

ing being  substantial!}'  rectangular  in  cross 
section  and  being  ecpuil  in  width  and  di- 

ameter to  the  width  and  diameter  of  .said 

groove.  80 
2.  In  a  sound  box,  the  combination  with  a 

casing,  of  a  yielding  tubidar  extension  se- 
cured to  the  rear  side  thereof,  and  provided 

with  an  internal  annular  recess  and  a  non- 
yielding  lining  in  said  recess.  85 

3.  In  a  sound  box,  the  combination  with  a 

casing,  of  a  yielding  tubular  extension  se- 
cured to  the  rear  side  of  said  casing,  and  a 

non-yielding  lining  in  said  recess,  the  inner 
edge  of  said  linino-  being  in  contact  Avith  90 
the  rear  side  of  said  casing. 

4.  In  a  sound  box,  the  combination  with  a 

casing,  of  a  yielding  tubular  extension  .se- 
cured to  the  rear  side  of  the  said  casing,  and 

a  non-jnelding  lining  within  said  extension,  95 
the  rear  edge  of  said  lining  being  spaced  in- 

wardly from  the  rear  edge  of  said  exten- 
sion. 

5.  In  a  sound  box,  the  combination  with 

a  casing,  of  a  yielding  tubular  extension  se-  100 
cured  to  the  rear  side  of  the  said  casing,  and 

a  non-3aelding  lining  within  said  extension, 
the  rear  edge  of  said  lining  being  spaced 

inwardly  from  the  rear  edge  of  said  exten- 
sion, and  the  inner  surface  of  said  lining  105 

bein^  flush  with  the  inner  surface  of  the 
2)ortion  of  the  yielding  extension  which  is  in 
the  rear  of  the  rear  edge  of  said  lining. 

6.  In  a  sound  box,  the  combination  with  a 

casing,  of  a  yielding  tubular  extension  se-   110 
cured  to  the  rear  side  of  said  casing,  and  a 

non-yielding   lining  within   said   extension, 
the  inner  edge  of  said  lining  being  in  con- 

tact with  the  rear  side  of  said  casing  and  the 

rear  edge  of  the  said  lining  being  spaced  in-   115 
wardlj'  from  the  rear  edge  of  the  said  ex- 
tension. 

7.  In  a  sound  box,  the  combination  with  a 

casing,  of  a  yielding  tubular  extension  se- 
cured to  the  rear  side  of  the  said  casing  and  120 

having  a  reduced  outer  end  and  non-yield- 
ing lining  for  said  extension  spaced  in- 

wardly from  the  outer  edge  of  said  reduced 
end.  the  inner  surface  of  said  reduced  end 

and  said  lining  being  substantially  flush.       125 
8.  In  a  sound  box,  the  combination  with  a 

casing,  of  a  yielding  tubular  extension  se- 
cured to  the  rear  side  of  the  casing  and  hav- 

ing its  outer  end  reduced  in  outside  diam- 
eter. 133 
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9.  In  a  sound  box,  the  combination  with  a 

casing,  of  a  yielding-  tnbular  extension  se- 
cured to  the  rear  side  of  the  casing  and  hav- 

ing its  outer  end  reduced  in  outside  diameter, 
0  and  a  non-yielding  lining  covering  part  of 

the  inner  surface  of  said  extension,  the  in- 
ner surface  of  said  lining  being  flush  with 

the  inner  surface  of  the  outer  end  of  said  ex- 
tension. 

10  10.  In  a  sound  box,  the  combination  with 

a  flat  annular  plate  provided  with  a  rear- 
wardly  extending  flange  at  its  periphery 
terminating  in  an  outwardly  extending  flat 
flange,  of  a  cap  secured  over  the  periphery 

15  of  said  plate  and  in  the  space  between  said 

flanges,  a  3'ielding  tubular  extension  secured 
to  the  rear  side  of  said  annular  plate  con- 

centric therewith  and  provided  with  an  in- 
ternal annular  recess,  and  a  non- yielding 

20  lining  in  said  tubular  extension. 
11.  In  a  sound  box,  a  stylus  bar  provided 

with  lateral  extensions  terminating  in  folded 

ends  and  yielding  supports  for  said  bar  se- 
cured in  the  folds  of  said  extensions. 

25  12.  In  a  sound  box.  a  stylus  bar,  lateral 
extensions  upon  said  bar  terminated  in 
folded  ends  and  resilient  supports  for  said 
bar  secured  in  the  folds  of  said  ends. 

13.  In  a  sound  box,  a  stylus  bar  compris- 
30  ing  an  inner  portion,  an  outer  portion  offset 

from  said  inner  portion,  an  intermediate 

portion  connecting  said  inner  and  outer  por- 
tions, said  intermediate  portion  being  pro- 
vided with  lateral  extensions  terminating  in 

35  folded  ends,  and  yielding  supports  for  said 
stylus  bar  secured  between  the  folds  of  said 
ends. 

14.  In  a  sound  box,  a  stylus  bar  compris- 
ing an  inner  flat  tapering  portion,  an  outer 

40  cylindrical  portion  provided  axially  with  a 
stylus  socket  and  an  intermediate  portion 
connecting  said  inner  and  outer  portions, 
said  intermediate  portion  having  a  side 

tui-ned  inwardly  and  slotted  to  receive  the 
i5  outer  end  of  said  inner  portion. 

15.  In  a  sound  box,  a  stylus  bar  compris- 
ing an  inner  portion,  an  outer  portion  and 

an  intermediate  portion,  said  outer  portion 
being  off-set  from  said  inner  portion  and 

50  said  intermediate  portion  being  provided 
with  an  up-turned  slotted  portion  to  receive 
the  outer  end  of  said  inner  portion  and  Avith 
an  aperture  to  receive  the  inner  end  of  said 
outer  portion. 

S5  16.  In  a  sound  box,  a  stylus  bar  compris- 
ing an  inner  portion,  an  outer  portion,  and 

an  intermediate  portion,  said  outer  portion 
being  offset  from  said  inner  portion,  the  cen- 

tral part  of  said  intermediate  portion  being 
-0  substantially  flat,  and  being  provided  with 

oppositely  extending  lateral  projections  ter- 
minating in  folded  ends,  and  yielding  sup- 

ports for  said  stylus  bar  secured  between  the 
folds  of  said  ends. 

S5       17,  In  a  sound  box,  a  stylus  bar  compris- 

ing an  inner  portion,  a  cylindrical  outer 
portion  provided  with  a  stylus  socket,  and 
an  intermediate  portion,  said  intermediate 
portion  having  a  substantially  flat  central 
portion  of  semi-circular  shape  upon  one  side  70 
conforming  to  the  cylindrical  lower  portion 
of  the  bar,  and  being  provided  on  its  op- 

posite side  with  a  bent  slotted  projection  to 
receive  the  end  of  the  inner  portion  of  said 
bar,  said  intermediate  portion  being  further  75 
provided  with  oppositely  extending  lateral 
projections  terminating  in  folded  ends,  and 

yielding  supports  for  said  bar  secured  be- 
tween the  folds  of  said  ends. 

18.  In  a  sound  box,  the  combination  with  SO 
a  casing  having  a  flattened  side,  of  a  stylus 
bar,  a  yielding  support  for  said  bar,  one  end 

of  said  support  resting  upon  the  said  flat- 
tened side,  a  plate  resting  upon  the  outer  sur- 

face of  said  yielding  support,  and  means  to  85 
force  said  plate  upon  said  yielding  support 
to  hold  the  same  against  said  sound  box 
casing,  said  plate  being  provided  on  one 
edge  with  a  rib  of  substantially  the  same 
thickness  as  the  thickness  of  the  end  of  said  90 

yielding  support,  whereby  the  inner  surface 
of  the  plate  is  retained  in  a  plane  parallel 
to  the  flattened  surface  of  the  sound  box casing. 

19.  In  a  sound  box,  the  combination  with  95 
a  casing  having  a  flattened  side  provided 
with  a  semi-circular  recess,  of  a  stylus  bar 
having  a  cylindrical  outer  end  offset  from 
the  inner  end  of  said  bar,  said  outer  end 

projecting  into  said  semi-circular  recess  but  100 
being    spaced    from    the    surface    thereof, 
spaced  yielding  supports  for  said  stylus  bar, 
the  inner  ends  of  said  yielding  supports  rest- 

ing respectively  upon  the  flat  side  of  said 

sound  box  casing  upon  opposite  sides  of  the  105 
semi-circular   recess,   a   flat   plate   provided 
with  a  semi-circular  recess  on  one  edge,  and 
with   a   rib   upon   the   opposite   edge,   and 
means  for  holding  said  flat  plate  against 

said  sound  box  casing,  and  against  the  ends  no 
of   said   yielding    supports   to   retain    said 
yielding  supports  in  position. 

20.  In  a  sound  box,  the  combination  with 

an  annular  plate  provided  with  a  reai-wardly 

extending  flange  forming  a  recess  in  the  I'ear  n^ 
face  of  the  box,  of  a  yielding  tubular  ex- 

tension secured  in  said  recess. 

21.  In  a  sound  box,  a  st3dus  bar  compris- 
ing an  inner  portion  and  an  outer  portion 

offset  therefrom,  and  an  intermediate  por-  1^0 
tion  of  substantially  uniform  thickness  con- 

necting said  inner  and  outer  portions,  said 
intermediate  portion  having  one  side  turned 
away  from  the  plane  of  the  other  side  and 

slotted  to  receive  the  end  of  one  of  said-  ̂ ^^ 
other  portions. 

22.  A  stylus  bar  comprising  an  inner  por- 
tion and  an  outer  portion  offset  therefrom, 

and  an  intermediate  portion,  said  interme- 

diate portion  having  one  side  turned  away  •'•^^ 
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from  (lie  plane  of  (lie  odier  side  and  slo((ed 
(o  ii'ccive  one  end  of  one  of  said  iirsl  ineii- 

(ioned  p()r(ions,  and  having?  i(s()(her  side 

apertnred  (o  receive  one  end  of  (he  odier 
5  of  said  first  mentioned  portions. 

•23.  A  stylus  bar  comprising  two  portions 
offset  froni  each  other,  and  an  intermediate 

portion  conneetino;  said  first  mentioned  i)or- 
tions,  said  intermediate  portion  having  one 

10  side  siil)stantia]l_v  oblique  to  one  of  said  oft- 
set  portions. 

•24.  A  stylus  bar  comprising  two  portions 

oftset  from'  each  other,  and  a  plate  connect- 
ing said  portions,  said  plate  having  one  side 

15  substantially  oblique  to  one  of  said  portions, 

and  being  slotted  to  receiA'e  the  same. 
25.  A  stylus  bar  comprising  two  portions 

oft-set  from  each  other,  and  a  plate  connect- 
ing said  portions,  said  plate  having  one  side 

20  substantially  oblique  to  one  of  said  portions. 

26.  In  a  sound  box,  a  stylus  bar  compris- 
ing an  inner  ])ortion,  an  outer  portion  and  an 

intermediate  portion,  said  inner  portion  be- 
ing provided  upon  one  side  with  a  bent  and 

slotted  projection  to  receive  the  end  of  the  2'> 
inner  portion  of  said  bar. 

27.  In  a  sound  box,  a  stylus  bar  compris- 

ing an  inner  portion,  an  outer  portion  i)ro- 
vided  with  a  stylus  socket  and  an  inter- 

mediate portion  connecting  said  inner  and  30 
outer  portions,  said  intermediate  portion 
having  a  side  turned  inwardly  to  receive  the 
outer  end  of  said  inner  portion. 

28.  In  a  sound  box,  a  stylus  bar  compris- 
ing two  portions,  and  an  intermediate  por-  35 

tion,  said  intermediate  jjortion  having  one 
side  bent  and  slotted  to  receive  one  end  of 
one  of  said  first  mentioned  portions. 

29.  In  a  sound  box,  the  combination  with 
a   casing,   of   a   yielding   tubular   extension  40 
therefor,  and  a  non-yielding  lining  for  said 
extension,  said  lining  having  a  smooth  cylin- 

drical external  surface. 

GEORGE  L.  COLEMAN 

Witnesses: 
Alston  B.  Moxjlton, 
Alexander  Park. 



; 



N.  BALDWIN. 
SODND  AMPLIFIEE. 

APPLICATION  FILED  AUG.  29,  1908. 

946,096. Patented  Jan.  11, 1910. 
3  SHEETS-SHEET  1. 

OlDREVV    B    ORWUM  CO.  ?M0T0-l--THOGfi*e'MEM.  wASWMOTON.  O  C. 





N.  BALDWIN. 
SOUND  AMPLIFIEK. 

APPLICATION  FILED  ADQ.  29,  1908, 

946,096. Patented  Jan.  11, 1910. 
3  SHEETS-SHEET  2. 

£^■4, 

-f  J.  Yf^ 

UKM.W   H    OUWy  CO,  PHO-.O-UTMOCRAWOIS.  WAWNQTW..  0  C 



)*'_■■  i?^v 
v;.i;^^^i•  . 



N.  BALDWIN. 
SOUND  AMPLIFIER. 

APPLICATIOM  FILED  AU8.  29,  1908. 

946,096. PatentedJaiLll,  1910. 
3  SHEETS-SHEIT  3. 

7S 

7cf  P'^JS'. 

SO'"
- 

si 

^^  J3^  /^ tj 

^VitHcaaes 

azzzzzz22. ̂ ^^m 

C=^ 

iza 

oI©v 

Sn-uetttot 

dttotVM'ljS 

MO«E«  a   3R*)«M  CO, rtlOTO-UTMOOJUPHESS 
WASHIMGTWt  O  C 



UNITED  STATES  PATENT  OFFICE. 
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946,096. Specification  of  letters  Patent.         PatentedJan.  11,  1910. 
Application  filed  August  29,  1908.     Serial  No.  450,798. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Nathaniel  Baldwin, 

a  citizen  of  the  United  States,  residing  at 
Midway,  in  the  county  of  Wasatch  and 

5  State  of  Utah,  have  invented  a  new  and 
useful  Sound- Amplifier,  of  which  the  fol- 

lowing is  a  specification. 
This  invention  relates  to  sound  amplifiers 

of  that  general  type  illustrated  in  Letters- 
10  Patent  of  the  United  States  granted  to  me 

on  October  29,  1907,  No.  869,288. 
The  principal  object  of  the  present  inven- 

tion is  to  improve  and  simplify  the  opera- 
tion of  the  device  and  to  provide  for  the 

15  more  delicate  balancing  of  the  controlling 
valves,  so  that  they  may  be  made  more 
quickly  responsive  to  the  vibrations  of  the 
diaphragm,  armature,  or  other  device  to 
which  they  are  connected. 

20  A  further  object  of  the  invention  is  to 
provide  improved  means  for  connecting  the 
diaphragm  or  other  vibrating  body  to  the 
valve  rod  for  the  purpose  of  securing  in- 

creased force  in  the  operation  of  the  valve 
25  and  further  to  permit  of  greater  delicacy 

of   adjustment. 
A  still  further  object  of  the  invention  is 

to  arrange  the  opposing  valves  which  are 
subjected  to  the  pressure  of  air,  steam,  or 

30  other  actuating  fluid,  so  that  one  shall  pre- 
sent a  greater  surface  area  than  the  other 

and  the  pressure  operating  on  the  excess 
area  will  tend  to  move  both  valves  to  open 
position,  and,  further,  to  provide  for  coun- 

35  ter-balancing  of  this  extra  pressure  by  con- 
necting with  the  operating  device,  so  that 

the  elasticity  of  the  diaphragm,  magnetic 
force  operating  through  an  armature,  or  the 
energy  of  a  spring  or  weight,  may  be  util- 

40  ized  in  part  as  a  valve  closing  means. 
With  these  and  other  objects  in  view,  as 

will  more  fully  hereinafter  appear,  the  in- 
vention consists  in  certain  novel  features  of 

construction  and  arrangement  of  parts,  here- 
45  inafter  fully  described,  illustrated  in  the  ac- 

companying 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 

50  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  sectional  elevation  of  a  sound  ampli- 

55  fier  constructed  in  accordance  with  the  in- 
vention, the  instrument  here  shown  being 

one  which  is  used  in  speaking  or  singing 
when  the  instrument  can  be  placed  close  to 
the  mouth.     Fig.  1*  is  a  detail  view.     Fig.  2 
is  a  plan  view  of  one  of  the  valve  seats  60 
drawn  to   an  enlarged  scale.     Fig.  3   is   a 
similar  view  of  one  of  the  valves.     Fig.  4  is 
a  cross  sectional  view  of  a  valve  and  its  seat 
on  an  enlarged  scale.     Fig.  5  illustrates  a 
modified  construction  of  seat,  and  Fig.  6  a  65 
modified  construction  of  valve  that  may  be 
employed.     Fig.  7  is  a  sectional  elevation 
illustrating  a  slightly  modified  construction 
that  is  adapted  more  especially  for  use  as  a 
secondary  instrument  and  may  be  used  to  70 
control  the  flow  of  a  stream  of  steam  to  the 

amplifying  horn.     Fig.  8  illustrates  a  con- 
struction in  which  only  a  single  valve  is  em- 

ployed, the  valve  being  so  arranged  that  the 
fluid  under  pressure  tends  to  open  it  while  75 
its  force  is  counter-balanced  by  a  mechanical 
means.     Iig.  9  is  a  sectional  elevation  illus- 

trating a  structure  that  may  be  employed  in 
connection  with   a  sound  reproducing  ma- 

chine of  the  cylinder  record  type.     Fig.  10  80 
is  an  elevation  showing  the  arrangement  fol- 

lowed when  adapting  the  device  for  use  in 
connection  with  a  machine  of  the  disk  record 
type.     Fig.  11  illustrates  a  valve  operating 
mechanism    in    the    form   of   an   armature  85 

located  between  the  pole  pieces  of  a  tele- 
phone receiver.    Fig.  12  illustrates  a  further 

construction  in  which  the  valve  rod  carries  a 
series   of   armatures   connected   in   tandem. 
Fig.  13  illustrates  a  further  modification  of  90 
the  electromagnetically  operated  valve  rod. 
Fig.  14  is  a  sectional  elevation  illustrating 
the  use  of  the  device  in  connection  with  a 
musical     instrument     having     a     sounding 
board,  the  sound  waves  being  mechanically  95 
transmitted  through  the  valves  for  the  pTir- 
jjose  of  controlling  the  flow  of  the  stream  of 
fluid  to  the  amplifying  horn.     Fig.  15  is  a 
sectional  elevation  showing  the  manner  in 
which  the  device  may  be  connected  to  a  wind  100 
instrument  where  the  sounding  column  of 
air  operates  on  a  diaphragm  that  transmits 
movement  to  the  valve  rod. 

Similar  numerals  of  reference  are  employed 
to  indicate  corresponding  parts  throughout  105 
the  several  figures  of  the  drawings. 

In  the  construction  shown  in  Fig.  1,  the 
main  casing  1  is  provided  at  one  end  with  a 
nipple  2  for  connection  to  a  supply  of  fluid 
under  pressure,  and  in  the  nipple  is  a  con-  lio 
trolling  valve  3  of  any  suitable  construction. 
The  opposite  end  of  the  casing  receives  a 
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small  casiiij;  4  from  the  central  eiifl  portion 
of  which  projects  a  neck  5  for  the  support 
of  the  anipli^yinji:  horn  O.  The  ciiamher  4 
is  divided   into   three  superposed   compart- 

5  ments  by  a  pair  of  valve  seats  7  and  8,  the 
construction  of  the  valve  seats  being  more 
clearly  shown  in  Figs.  2  and  4.  Each  seat 
is  formed  of  stamped  sheet  metal  in  the 
form  of  a  disk  having  a  marginal  flange  9, 

10  and  a  series  of  radially  disposed  ribs  10,  the 
flange  and  the  ribs  being  formed  integral 
with  the  central  solid  plate  of  the  disk. 
This  disk  is  preferably  placed  in  a  lathe,  and 
cut  to  form  a  series  of  concentric  slots  11  and 

15  a  central  opening  12,  the  slots  11  extending 
entirely  through  the  plate,  while  the  central 
opening  extends  through  both  the  plate  and 
the  ribs  10,  in  order  to  form  a  free  passage 
way  for  the  valve  rod.    The  ribs  will  then 

20  serve  to  hold  the  rings  of  metal  betw-een  the 
concentric  ports  in  proper  position.  The 
valves  13  and  14  are  of  similar  construction, 
being  each  formed  of  a  plate  of  metal  having 
radial  ribs  15  and  the  plate  is  placed  in  a 

25  lathe  and  provided  with  a  series  of  concen- 
tric slots  16  that  extend  entirely  through  the 

plate,  so  that  the  intervening  ribs  of  metal 
are  held  in  proper  position  by  the  radial  ribs. 
The  hub  from  which  all  of  the  ribs  radiate 

30  is  then  provided  with  a  central  opening  IT 
for  the  passage  of  the  valve  rod  18.  In  prac- 

tice, the  metallic  rings  which  constitute  the 
valve  are  a  little  w'ider  than  the  concentric 
ports  in  the  valve  seat,  so  that  when  the 

35  valve  is  in  closed  position  there  is  a  slight 

lap,  usually  not  more  than  one  five  hun- 
dredth of  an  inch  and  it  will  require  but 

very  slight  movement  of  the  valve  to  per- 
mit the  passage  of  the  current  of  air  or  steam 

40  Avhile  at  the  same  time  the  flow  of  the  stream 
of  fluid  between  the  seat  and  valve  will  not 
tend  to  move  the  latter  beyond  the  initial 
position.  A  stream  of  air  passing  through 
the  casing  1  enters  into  the  upper  compart- 

45  ment  through  a  port  20,  and  into  the  lower 
compartment  through  a  port  21,  so  that  the 
upper  valve  13  is  exposed  to  downward  pres- 

sure, and  the  lower  valve  14  to  up\yard  pres- 
sure.   The  valves  are  so  constructed  that  the 

50  one  which  the  fluid  under  pressure  tends  to 
open,  the  upper  one  in  Fig.  1,  presents  a 
larger  surface  area  to  the  pressure  than  the 
one  which  the  air  pressure  tends  to  close. 
There  is  thus  produced  an  excess  pressure 

55  that  tends  to  open  the  valves,  and  this  is 
counter-balanced  in  the  manner  hereinafter 
described  by  the  elasticity  of  a  diaphragm, 
or  spring,  by  a  weight  or  by  magnetic  force. 
The  valve  rod  is  slightly  supported  by  a 

60  pair  of  small  springs  24  which  are  secured  at 
one  end  to  arms  projected  from  the  top  and 
bottom  of  chamber  4,  and  the  upper  end  of 
the  rod  extends  into  the  diaphragm  box  for 
connection    to   the    diaphragm.      The    dia- 

65  phragm  box  or  casing  25  is  threaded  for  the 

reception  of  a  mouth  piece  20,  and  between 
the  flanged  edge  of  the  membci'  25  and  the 
mouth  joiece  is  clamped  a  diaphragm  27 
formed  of  any  suitable  material.  Secured 
at  one  end  to  the  wall  of  the  box  25  is  a  70 

spring  28  having  an  enlai'ged  head  29,  to 
which  is  fulcrumed  one  end  of  a  lever  30,  the 
op])osite  end  of  the  lever  being  connected  to 
the  diajihragm  by  a  link  31.  To  this  lever 
is  connected  the  upper  end  of  the  valve  rod  75 
18,  the  connection  being  preferably  made  at 
a  point  close  to  the  fulcrum  of  the  lever, 
so  that  the  valve  operating  force  may  be 
increased.  The  free  end  of  the  spring  sup- 

port 28  rests  on  a  tapered  screw  33  which  so 
may  be  turned  for  adjusting  the  stress  of  the 
spring  and  raising  or  lowering  the  fulcrum 
point  of  the  lever.  (See  Fig.  1").  The 
spring  acts  merely  to  force  the  fulcrum  down 
into  firm  engagement  with  the  supporting  85 
and  adjusting  screw  33. 
When  the  two  valves  are  subjected  to  the 

pressure  of  the  fluid  from  casing  1,  the  su- 
perior area  of  the  upper  valve  tends  to  move 

both  valves  to  open  position  and  if  the  up-  90 
ward  force  exerted  by  the  connection  with 
the   diaphragm   including   the  elasticity   of 

the  diaphragm  proper  is  sufficient  to  coun- 
ter-balance   this    extra    pressure    area,    the 

valves  will  remain  closed.    If  the  valves  are  95 

not  exactly  balanced,  a  turn  of  the  screw  33 
in  one  direction  or  the  other  is  all  that  is 
necessary   to   effect   the   proper   adjustment 
and  such  an  adjustment  may  be  made  with 

greater  ease  and  more  delicacy  than  is  pos-  100 
sible  where  the  valves  have  practically  the 
same  pressure  area,  as  in  the  latter  case  by 
the    time    they    are    adjusted    to    open    far 

enough  for  the  best   results,  from  one-ten- 
thousandth  to  three-ten-thousandths  of   an  105 
inch,  they  become  somewhat  unstable   and 
difficult  to  keep  in  adjustment.     For  some 

purposes  it  may  be  preferred  to  have  this  ex- 
cess pressure  very  slight,  or,  for  other  pur- 

poses, it  may  be  desirable  to  have  it  greater,  110 
so  the  smaller  valve  may  be  made  short  one 

ring,  two  rings,  or  in  extreme  cases  all  of 
them,  and  the  central  cap  may  be  omitted. 
It  then  becomes  a  single  valve  and  takes  the 

form  illustrated  in  Fig.  8,  Avherein  the  valve  115 

is  subjected  to  pressure  only  in  one  direc- 
tion, and  this  pressure  is  counter-balanced, 

or  partly  counter-balanced  by  strictly  me- 
chanical" forces,    or    by    electro-magnetical 

means  for  the  purpose  of  securing  the  de-  120 
sired  delicacy  of  adjustment. 

While  the  valves  are  described  and  ])ref- 
erably  consist  of  concentric  annular  rings 

and  ports,  they  may  be  made  to  assume  a 

great  variety  of  shapes  all  embodying  the  125 
same  principle.  For  example,  the  seats  and 
valves  mav  take  the  form  of  a  grating,  as 

illustrated  at  7'  and  13'  in  Figs.  5  and  6. 
In  Fig.  7  is  show^n  an  instrument  oper- 

ated on  the  same  general  principles,  but  of  130 

t 

« 
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sliglitl,y  different  design  in  constiaiction. 
It  is  especially  valuable  as  a  secondaiy  in- 

strument, and  may  be  used  with  steam  in- 
stead of  air.  The  body  portion  comprises 

5  a  casting  1'  into  which  the  various  i^arts 
are  threaded.  The  two  seats  7""  and  8^ 
are  screwed  down  against  shoulders  formed 
in  the  body  portion,  and  above  the  threaded 
seat  receiving  recesses   are  threaded   open- 

10  ings  35  in  which  are  screwed  cap  pieces  36, 
so  that  when  the  cajDS  are  removed,  the  seats 
may  be  taken  out.  The  valves  are  threaded 

on  to  the  valve  rod  18'  and  set  with  jam 
nnts  37.  and  the  valve  rod  carrying  springs 

15  24  are  also  clamped  into  the  rod  between  the 
nuts  38,  while  the  outer  ends  of  the  springs 
have  their  ends  secured  to  the  body  of  the 

casing  by  screws  39.  The  supply-pipe  22  is 
screwed  into  an  opening  formed  at  one  side 

20  of  the  casing  to  supply  the  steam,  or  other 
fluid,  and  the  fluid  passing  through  suitable 

ports  20'  and  21'  to  points  above  and  below 
the  valves.  The  neck  of  the  horn  is,  also, 

threaded,  and  screwed  into  a  threaded  open- 
25  ing  at  a  point  opposite  the  supply  pipe  22. 

The  valve  rod  18'  passes  through  an  opening- 
formed  in  the  diaphragm  27',  and  the  valves 
are  adjusted  by  a  nut  40  which  is  locked  in 

i^lace  by  a  jam  nut  41.    This  manner  of  ad- 
30  jiistment  may,  also,  be  serviceable  in  con- 

nection with  the  instrument  shown  in  Fig.  1. 
In  the  construction  shown  in  Fig.  7,  the 

edge  of  the  diaphragm  rests  on  a  shoulder 
formed  at  the  base  of  a  threaded  recess  at 

35  the  top  of  the  casing,  and  is  clamped  in 
place  by  a  disk  43  that  is  provided  with  a 
threaded  opening  for  the  reception  of  a 
sleeve  44.  Fitting  into  the  sleeve  is  a  tube 
45  which,  when  the  device  is  used  as  a  sec- 

40  ondary  instrument,  may  be  connected  di- 
rectly to  the  neck  5  of  the  primary  instru- 

ment, so  that  the  sound  waves  from  the  lat- 
ter will  be  directed  through  the  tube  45 

against  the  diaphragm.     The  tube  45  is  of 
45  much  smaller  diameter  than  the  sleeve  44, 

and  is  held  in  central  position  b}^  small  spac- 
ing ribs  46  and  the  exterior  of  the  tube  45  is 

threaded  to  receive  a  ring  valve  47  which 
may  be  adjusted  to  restrict  the  escape  of  air 

50  from  the  sleeve  44,  so  as  to  obtain  the  maxi- 
mum effect  of  the  air  pulsations  from  the 

primary  instrument.  By  causing  the  aug- 
mented sound  waves  from  one  instrument  to 

operate  the  sound  waves  of  the  other  instru- 
55  ment  in  this  way,  spoken  words  may  be  aug- 

mented to  such  an  extent  as  to  replace  steam 
whistles,  bells,  gongs,  or  other  sound  signals. 

While  the  instrument  shown  in  Fig.  7  is 

especially  adapted  for  a  secondary  instru- 
60  ment,  it  may  be  made  sufficiently  small  and 

delicate  to  operate  as  a  primary  instrument, 
in  which  case  a  different  form  of  diaphragm 

clamping  and  sound  wave  transmitting 
means  may  be  employed.     The  construction 

65  of  the  regulating  device  for  controlling  the 

escape  of  air  from  the  sound  box  may,  also, 
be  used  in  connection  with  any  form  of  ])ri- 
mary  instrument  to  operate  a  phonograph 
recorder  in  which  case  the  diaphragm  of  the 
recorder  would  take  the  place  of  the  dia-  70 

phragm  27',  or  in  the  operation  of  a  tele- 
phone transmitter,  in  which  case  the  dia- 

phragm of  the  transmitter  would  take  the 

place  of  the  diaphragm  27',  or  it  might  be 
used  in  connection  with  a  telephone  relay.  75 
in  which  case  the  transmitter  diaphragin 

would  take  the  place  of  the  diaphragm  27', 
and  the  primary  valve  would  be  operated  by 
telephone  currents  in  the  manner  herein- 

after described.  go 
It  is,  of  course,  possible  in  connection  with 

either  of  the  instruments  shown  in  Figs.  1 

or  7  to  replace  the  diaphi-agm  by  the  dia- 
phragm of  a  telephone  receiver,  or  to  the 

armature  operated  by  telephonic  currents.  85 
and  in  such  case  the  valve  will  be  operated 
by  the  impulse  and  the  stream  of  fluid  will 
flow  through  the  valve  ports  to  the  ampli- 

fying horn,  so  that  in  this  way  it  is  possible 
to  speak,  sing  or  play  music  to  be  trans-  90 
mitted  telephonicalty  and  intensified  at  the 
receiving  end  of  the  line,  so  as  to  be  heard 

by  large  audiences. 
Fig.  9  represents  the  instrument  arranged 

for  use  as  a  reproducer  for  cylinder  record  95 
phonograiDh  machines.  In  this  case  the 
valves  are  represented  diagrammatically, 
and  not  in  detail.  At  the  lower  jDortion  of 
the  attachment  is  a  disk  50  that  fits  within 

the  usual  socket  in  the  rej^roducer  carriage  I0c» 
and  to  this  is  jjivoted  the  weight  lever  51 
carrying  the  reproducer  stjdus  52.  The 
stylus  is  connected  to  the  lower  end  of  the 

valve  rod  18^,  and  in  this  case  the  arrange- 
ment of  the  valves  shown  in  Fig.  1  is  re-  105 

versed,  that  is  to  say,  the  larger  valve  is  at 
the  bottom  and  the  smaller  valve  at  the  top, 
so  that  the  excess  pressure  tending  to  open 
the  valve  operated  in  an  upward  direction 
and  thus  tends  to  thrust  the  stylus  into  the  lio 
record.  This  pressure  is  to  a  certain  extent 
counter-balanced  by  the  weight  lever  51. 
Above  the  main  casing  is  arranged  a  bracket 
54  having  an  upwardly  directed  arm  55  on 
which  is  pivoted  a  lever  56.  The  opposite  115 
end  of  the  lever  is  normally  elevated  hj  a 
compression  spring  57  that  is  coiled  around 
an  adjusting  screw  58  passing  through  an 
opening  in  the  lever  and  threaded  into  an 
opening  in  the  bracket  54.  By  turning  this  120 
screw,  the  free  end  of  the  lever  may  be 

forced  downward,  or  on  turning  in  the  op- 
posite direction  the  spring  will  be  allowed  to 

slightly  raise  the  lever.  The  lever  is  pro- 
vided with  a  pair  of  openings  59  through  125 

which  extends  a  wire  60,  the  ends  of  the  wire 
passing  over  the  corrugated  back  of  the  lever 
and  being  connected  together  so  as  to  form  a 
continuous  loop.  The  upper  end  of  the 
valve  rod  is  connected  to  the  lower  ply  of  130 
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(hf  l()()|).  Mini  (lie  upper  ply  exU'iids  under 
tlic  lifiid  of  a  >cio\v  (>-J  (hid  j)ass('s  thn)ii<i:li 
ji  tliicadi'd  opcniii*^  ionncd  in  tlio  depressed 
central  portion  of  the  lever.  By  turning 

5  this  sci-ew  (he  loop  of  Avire  may  he  stretched 
taut  to  a  greater  or  less  extent  and  the  valve 
rod  may  tlms  be  raised  or  loweivd  in  order 
to  secure  the  delicate  adjustment  necessary 
to     proper     operation.      In    eni[)l()ying    the 

IQ  structure  shown  in  Fig.  9,  if  the  force  ex- 
erted by  the  weight  lever  51  is  sufficient  to 

accurately  balance  the  excess  of  air  pressure 
on  the  lower  valve,  the  wire  adjusting  wire 
may  be  omitted. 

15  Fig.  10  represents  the  instrument  in  use  as 
a  reproducer  for  disk  record  phonographs. 
In  this  case  the  valve  casing  is  connected 
directly  to  the  movable  arm  ()5  of  the  horn, 
and  the  main  cliaml)er  P  instead  of  being 

20  connected  opposite  to  the  horn  connection, 
is  disposed  at  a  right  angle  thereto,  and  then 
bent  forward  in  the  direction  of  the  horn, 
so  (hat  the  hose  carrying  the  air  or  other 
fluid   under   pressure  may   be  connected  or 

25  fastened  near  the  joint  of  the  horn  in  such 
maimer  that  it  will  exert  no  force  upon  the 
reproducer.  The  valve  rod  in  this  case  is 
arranged  horizontally  with  its  front  end 
connected  to  the  usual  lever  GG  which  carries 

30  the  needle.  Any  suitable  form  of  adjusting- 
device  or  counter-balancing  mechanism  may 
be  employed  in  this  connection,  and  it  has 
not  been  considered  necessary  to  illustrate 
this  in  detail. 

35  In  Fig.  11  is  illustrated  a  construction  in 
which  the  valve  rod  is  operated  by  the  elec- 

tro-magnets of  a  telephone  receiver.  In  this 
case  the  armature  TO  is  arranged  between  the 
polar  extensions  71  and  72  of  the  pole  pieces, 

40  the  latter  being  made  in  two  parts  73  and  74, 
so  that  the  coils  may  be  leadih'  wound  upon 
the  spools  75.  The  free  ends  of  the  legs  of 
adjacent  pole  pieces  are  of  the  same  polarity, 
and  these  pole  pieces  straddling  the  arma- 

45  ture  70  exert  upon  the  latter  a  substantially 
equal  magnetic  pull  on  each  side.  The  coils 
are  connected  in  the  usual  manner  in  the 

telephone  circuit  and  the  armature  is  con- 
nected directly  to  the  valve  rod  18'^:     In  this 

50  figiu-e  is  rein-esented  a  slight  modification  of 
the  adjusting  device.  The  cross  bar  or  lever 

5-1'  is  provided  with  openings  for  the  pas- 
sage of  a  wire  GO'  and  the  latter  has  an  en- 

larged  head    Gl'   which    prevents   the   wire 
55  pulling  through  an  extra  cross  piece  77  that 

is  arranged  above  the  lever.  The  cross  piece 
has  an  opening  for  the  passage  of  a  screw 
7S  which  bears  against  the  central  portion 
of  the  lever  and  by  adjusting  this  screw  the 

60  tension  on  the  wire  may  be  increased  or 
diminished  for  the  purpose  of  adjusting  the 
valve  rod. 

In  the  construction  shown  in  Fig.  12,  the 

valve  rod  IS"*  is  connected  to  a  plurality  of 

66  armatures  70'  arranged  tandem,  and  adapted 

to  be  oj)eratcd  on  by  a  corresponding  number 
of  electro-magnets  75.  In  this  case  a  portion 

of  the  adjusting  wire  GO"  is  shown,  or  any 
other  form  of  adjusting  mechanism  may  be 
emjdoyed,  as  desired.  In  some  cases  two  or  70 
more  armatures  as  shown  in  Fig.  11  Avith 
their  pole  pieces,  may  be  arranged  tandem 
as  in  Fig.  12. 

Fig.  1:5  illustrates  a  still  further  modifica- 
tion.    In  this  case  the  valve  rod  18^  is  con-  75 

nected  to  an  armature  70^  that  is  acted  upon 

by  an  electromagnet  75". 
Fig.  14  illustrates  the  application  of  the 

device  to  a  musical  instrument  having  a 
sound  board.  The  arrangement  is  in  some  80 

respects  the  same  as  that  for  the  phono- 
graph. On  a  suitable  supporting  means  or 

plate  80  adjacent  the  sound  board  is  ar- 
ranged a  casing  81  that  serves  as  a  support 

for  the  valve  chamber  and  the  main  casing  35 

with  its  air  supply  and  amplifying  horn  con- 
nections. Arranged  within  the  casing  is  a 

hanger  82  on  which  is  pivoted  a  lever  83 
having  at  one  end  a  heavy  counter-balance 
weight  84,  and  connected  to  the  opposite  end  90 
of  the  lever  is  a  spring  85,  the  otiter  end  of 
which  is  swiveled  to  an  adjusting  screw  86 
that  extends  through  a  threaded  opening  in 
the  wall  of  the  casing.  Depending  from  the 
lighter  arm  of  the  lever  is  a  bracket  88  to  95 
which  is  pivoted  a  lever  89,  and  one  end  of 
this  lever  is  connected  to  the  loAver  end  of 

the  valve  rod.  To  the  opposite  end  of  the 
valve  rod  is  connected  a  sound-Avave  trans- 

mitting rod  90  having  a  blunt  point  which  100 
rests  on  the  sound  board  X  of  the  instrument 
and  communicates  its  motion  through  the 
lever  system  to  the  valves.  The  inertia  lever 
83  is  balanced  with  reference  to  its  fulcrum, 
so  that  the  valve  will  be  under  the  same  105 

stress  for  all  positions  of  the  musical  instru- 
ment. The  downward  pressure  is  produced 

by  the  coiled  spring  85.  and  its  stress  may  be 
adjusted  by  the  screw  8G. 

In  Fig.  15  is  shown  the  connection  for  no 
wind  instruments.  In  this  case  88  represents 
the  sounding  air  column,  such  as  the  tube 

leading  to  the  horn  or  bell  of  a  brass  instru- 
ment, and  27*"  indicates  the  diaphragm  to 

which  movement  is  transmitted  by  the  sound  115 

waves,  this  diaphragm  being  connected  to 

the  controlling  valve  or  valves  in  any  suit- 
able manner. 

The  amplifier  provided  with  some  tele- 
phonic receiving  apparatus  such  as  rep  re-  120 

sented  in  Figs.  11.  12  or  13,  may  take  the 

place  of  the  ordinary  receiver  on  the  tele- 

graphone.  thus  combining  the  pui'ity  and  dis- 
tinctness of  reproduction  of  the  telegraph  one 

with  as  great  sound  volume  as  may  be  de-  125 
sired. 

What  is  claimed  is : — 
1.  In  a  sound  amplifier  of  the  class  de- 

scribed, a  rod  having  a  valve  secured  thereto 
and  exposed  to  the  pressure  of  the  actuating  130 
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s; 
fluid,  means  for  operating  said  valve,  and 
an  adjustable  ineany  operatively  connected 
with  the  valve  rod  for  counter-balancing  the 
pressure  on  the  valve. 

5  2.  In  a  sound  amplifier  of  the  class  de- 
scribed, a  valve  exposed  to  the  pressure  of 

the  actuating  fluid  and  provided  with  a  de- 
pending rod,  means  for  actuating  the  A^alve, 

and  an  adjustable  mechanical  means  opera- 
10  tively  connected  with  the  valve  rod  for  coun- 

ter-balancing the  pressure  on  the  valve. 
3.  In  a  sound  amplifier  of  the  class  de- 

scribed, a  pair  of  valves  exposed  to  the  pres- 
sure of  the  actuating  fluid,  and  operating 

15  thereon  in  opposite  directions,  respectively, 
one  of  said  valves  being  of  greater  area  than 
the  other,  and  means  for  counter-balancing 
the  pressure  on  the  excess  area  of  the  larger 
valve. 

20  4.  In  a  sound  amplifier  of  the  class  de- 
scribed, a  pair  of  valves  of  unequal  area  ex- 

posed to  the  pressure  of  the  actuating  fluid, 
said  pressure  tending  to  move  one  valve  to 
open  position  and  the  other  to  closed  posi- 

25  tion,  and  means  for  counter-balancing  the 
ejffect  of  the  pressure  on  the  excess  area  of 
the  larger  valve. 

5.  In  a  sound  amplifier  of  the  class  de- 
scribed, a  pair  of  valves  of  unequal  area  ex- 

30  posed  to  the  pressure  of  the  actuating  fluid, 
such  pressure  tending  to  move  the  larger 
valve  to  open  position  and  the  smaller  valve 
to  closed  position,  and  means  for  counter- 

balancing the  effect  of  the  pressure  on  the 
35  excess  area  of  the  larger  valve. 

6.  In  a  sound  amplifier  of  the  class  de- 
scribed, a  pair  of  valves  of  unequal  area  ex- 

posed to  the  pressure  of  the  actuating  fluid, 

such  pressure  tending  to  move  the  larger 
valve  to  open  position  and  the  smaller  valve  4  0 
to  closed  position,  and  an  adjustable  me- 

chanical means  for  counter-balancing  the  ef- 
fect of  the  pressure  on  the  excess  area  of  the 

larger  valve. 
7.  In  apparatus  of  the  class  described,  a  45 

dvict  leading  from  the  source  of  pressure 
supply  to  the  amplifying  horn,  a  valve  in 
said  duct,  a  rod  carrying  the  valve,  a  valve 

rod  actuating  means,  connected  with  the  o'p- l^osite  end  of  the  rod  and  means  connected  50 
with  the  opposite  end  of  the  rod  and  oper- 

ating through  said  rod  to  adjust  the  valve 
to    compensate    for    pressure    of   the   fluid 
thereon. 

8.  In  apparatus  of  the  class  described,  a  55 
duct  leading  from  a  source  of  pressure 
supply  to  the  amplifying  horn,  a  valve  in 
said  duct,  a  rod  carrying  the  valve,  a  spring- 
pressed  lever  to  which  the  rod  is  connected, 
means  for  adjusting  the  fulcrum  of  the  60 
lever,  and  means  for  vibrating  said  lever. 

9.  In  apparatus  of  the  class  described,  a 
duct  leading  from  a  source  of  pressure 
supply  to  the  amplifying  horn,  a  valve  in 
said  duct,  a  rod  carrying  the  valve,  a  lever,  65 
a  spring  support  forming  a  fulcrum  for  the 
lever,  an  adjusting  screw  under  said  sup- 

port, a  diaphragm,  and  means  for  connect- 
ing the  lever  to  the  diaphragm. 

In  testimony  that  I  claim  the  foregoing  as  70 
my  own,  I  have  hereto  affixed  my  signature 
in  the  presence  of  two  witnesses. 

NATHANIEL  BALDWIN. 
Witnesses : 

Henry  Watkins, 
Fkedkick:  Sonderegger. 
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UNITED  STATES  PATENT  OFFICE. 
ARTHUR   E.    MADISON.    OF   SANTA   BARBARA,    CALIFORNIA. 

CABINET   FOR   SOUND-REPRODUCING   MACHINES. 

946,243. Specification  of  Letters  Patent.  Patented  .Tail.  11,  1910. 

Application  filed  November  10,  1908.     Serial  No.  461.894. 

To  all  w/iom  it  may  concern: 
Re  it  known  that  I,  Arthur  E.  Madison, 

a  citizen  of  the  United  States,  residing  -  at 
Santa  Barbara,  in  the  county  of  Santa  Bar- 

5  bara  and  State  of  California,  have  invented 

certain  new  and  useful  Improvements  in 
Cabinets  for  Sound-Reproducing  Machines, 
of  which  the  following  is  a  specification. 

This  invention  has  reference  to  a  cabinet 

10  for  sound  reproducing  machines,  and  par- 
ticularly contemplates  the  provision  of  a  col- 

lapsible or  foldable  horn  or  sound  amplifier. 

^^'hich  forms  a  part  of  the  cabinet. 
One  of  the  objects  of  this  invention  is  to 

15  provide  a  cabinet  for  sound  reproducing  ma- 
chines with  a  self-contained  sound  horn, 

whicl),  forming  a  unit  with  the  cabinet,  is 
capable  of  being  concealed  from  view,  thus 
rendering  the  cabinet  conveniently  portable, 

20  eliminating  the  necessity  of  a  separate  horn, 
and  removing  all  liability  of  injury  to  the 
horn. 

Another  object  of  this  invention  is  to  pro- 
vide a  cabinet  for  sound  rei^roducing  ma- 

26  chines  having  a  self  contained  horn,  which 
may  be  opened  to  its  fullest  extent  or  only  to 
a  limited  extent  whereby  to  obtain  a  modu- 

lation of  the  sounds  emitted  during  the  re- 
[U'oduction  of  a  record. 

30  With  these  and  other  objects  in  view,  this 
invention  consists  of  the  features,  details  of 

construction,  and  combination  of  parts,  as 
will  be  described  in  connection  with  the  ac- 

companying  drawings,   and   then   be   more 

35  particularlj'  pointed  out  in  the  claims. 
In  the  clraAvings,  Figure  1,  is  a  perspective 

A-ieAv,  showing  the  invention  as  applied. 
Fig.  2,  is  a  perspective  view  showing  the  lids 
and  the  lateral  door  in  open  position.     Fig. 

40  3,  is  a  perspective  view  showing  the  inven- 
tion as  applied  to  a  cabinet,  the  horn  being- 

shown  in  oj)en  position.  Fig.  t,  is  a  per- 
spective view  showing  a  cabinet  with  the 

lids  closed.     Fig.  5,  is  a  side  elevation  show- 
45  ing  the  sound  reproducing  box,  the  two  lids 

in  open  position,  and  the  interposed  collapsi- 
ble horn.  Fig.  G,  is  a  front  elevation,  show- 
ing the  open  position  of  the  lids,  and  the 

ojDen  position  of  the  lateral  door,  by  means 
50  of  which  the  records  and  needles  may  be 

changed.  Fig.  7,  is  a  sectional  elevation, 
showing  the  lid  and  the  horn  attached  there- 

to only  partly  open,  the  cabinet  or  motor- 
containing  box   being  shown  in   fragment. 

55  Fig.  8,  is  a  sectional  view,  showing  the  inter- 
posed foldable  horn  in  closed  position. 

Specifically  referi-ing  to  the  drawings,  1, 
designates  a  box  for  the  sound -rep  reducing n)achine  2. 

o  is  a  lid  hinged  at  4,  to  one  side  of  the  60 
box  1.  and  o,  designates  another  lid  hinged 
at  (),  to  said  lid  3.  Interposed  between  said 
lids  3  and  5,  is  a  sidewise  collapsible  or  fold- 
able  horn  or  sound  amplifier  7,  fastened  in 
any  suitable  manner  to  said  lids  3  and  5.  65 
which  horn  or  sound  amplifier  tapers  rear- 
-wardly  toward  the  rear  of  both  lids. 
Communication  is  atfordecl  between  the 

liorn  7,  and  the  tone  arm  8,  by  a  tube  9, 
which  extends  into  an  opening  provided  70 
therefor  in  the  lid  3,  as  seen  in  Figs.  2,  5,  G 
and  7,  and  which  projects  on  the  underside 
of  said  lid  3,  to  a  .sufficient  distance  to  con- 
venienth^  fit  into  the  terminus  10  of  the  tone 
arm  8.  75 

The  provision  of  a  tube  for  transmitting 
the  sounds  from  the  tone  arm  to  the  sound 

horn  or  amplifier,  is  not  an  absolute  requi- 
site, but  has  been  employed  and  shown  in 

the  present  instance  merely  to  illustrate  a  80 
means  for  readily  causing  the  direct  travel 
of  sound  vibrations  to  the  horn.  It  is,  how- 
eA'er,  obvious,  that  the  terminus  of  the  tone 
arm  may  be  in  direct  communication  with 
the  horn,  without  the  interposition  of  any  85 
means  to  carry  the  sounds  from  the  record 
to  the  horn. 

In  order  to  permit  of  the  easy  access  to 
the  interior  of  the  box  1,  I  provide  a  lat- 

eral door  11,  arranged  to  swing  outwai'dly  90 
beneath  the  lid  3,  and  to  cause  the  simulta- 

neous opening  of  the  said  lateral  door  11, 
with  the  reversely  hinged  lids  3  and  5,  I 
provide  links  12.  on  the  said  door  and  the 
lid  3,  Avhich  links  are  joined  together  by  a  95 
pivot  pin  13.     To  permit  of  the  travel  of 
said  links  a  trifle  beyond  the  point  of  dead 

center,  a  lug  1-1  is  provided  on  one  of  the 
links,  and  in  this  manner  the  links  form  a 

rigid  support  for  holding  open  the  lids  3  100 
and  5  and  the  door  11. 

15  designates  a  means  in  the  nature  of  a 
curved  rod,  pivoted  to  the  underside  of  the 
lid  5  and  arranged  to  hold  said  lid  5  open 
relatively  to  said  lid  3.  It  is  provided  with  105 
teeth  16,  Avhich  are  arranged  to  engage  the 
lid  3,  whereby  to  regulate  the  extent  to 
which  the  collapsible  or  foldable  horn  may 
be  opened,  and  also  to  retain  the  lid  5  in 
its  adjusted  position.  Thus  by  regulating  110 
the  size  of  the  opening  of  the  horn,  the 
sounds  emanating  from  the  tone  arm  may 
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1)1'  coiisidcrjiMy  inoiliiliitcd  !ici-(n-(liii<>:  lo  de- 
sire. 

Tlif  t()ll!ij)>ilile  oi-  r<>ldal)li'  horn  7,  as 
sliowii  ill  ihc  drawiiijjs.  consists  of  seg- 

5  nientid  strips  17  of  any  siiilahle  material 
best  adapted  for  the  purpose,  and  joined  at 
the  edjres  in  siieh  manner  as  to  have  move- 

ment relatively  to  each  other,  but  any  col- 
lapsible or  foldable  iiorn  or  sound  amplifier. 

10  formino;  an  inte<^ral  part  of  the  (■abinel.  iire- 
spective  of  (he  construction  tliereof.  may 
be  eni|)loved  in  connection  with  this  inven- 

tion, without  departinn^  from  the  spirit 
thereof. 

15  When  the  imeiitioii  is  emljodied  in  a  noii- 
j)ortahle  or  stationary  cabinet,  as  shown  in 
Figs.  3  and  4.  it  is  obvious  that  the  same 

may  l)e  conveniently  used  as  a  table  b}' 
closing  the  lids,  thereby  removing  the  horn. 

20       What  I  claim,  is: 

I.  .V  cabinet  for  ̂ oiiiid  rcpiodncing  ma- 
chines and  the  like,  having  a  lid  provided 

with  a  horn,  said  horn  being  ai-rangod  to  be 
i'xpaiided  and  collapsed  by  said  lid. 

2b  •!.  A  cabinet  for  soiuid  reproducing  ma- 
chines and  the  like  having  two  lids  and  a 

horn  secured  to  both  of  said  lids  and  ar- 
ranged to  be  opened  and  closed  with  one  of 

said  lids. 

30  o.  A  cabinet  for  sound  reproducing  ma- 
chines and  the  like,  having  a  lid.  and  a  fold- 

able  horn  connected  with  said  lid  and  said 

cabinet,  and  arranged  to  be  opened  and 
closed  with  said  lid. 

35  4.  A  cabinet  for  sound  reproducing  ma- 
chines and  the  like,  comprising  a  box  hav- 

ing two  lids,  and  a  foldable  horn  interposed 
between  and  connected  with  said  lids. 

.").  A  cabinet  for  sound  reproducing  ma- 
40  chines  and  the  like,  comprising  a  box  hav- 

ing two  lids,  one  of  said  lids  having  com- 
munication Avith  the  interior  of  the  cabinet, 

and  a  foldable  horn  interposed  between  said 
lids  and  arranged  to  be  opened  and  closed  by 

45  one  of  said  lids. 

«).  A  cabinet  for  sound  reproducing  ma- 
chines and  the  like,  comprising  a  box  hav- 

ing reversely  hinged  lids,  and  a  foldable 
horn  interposed  therebetween. 

50       7.  A  cabinet  for  sound  repioducing  ma- 
chines and  the  like,  comprising  a  box  hav- 

ing rever.s<'ly  hinged  lids,  a  foldable  horn  in- 
terposed  between  said  lids  arranged  to  be  | 

Oldened  and  closed  by  one  of  said  lids,  and  a  1 

65 
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80 

t'onnection   lor  liic  tone  arm  of  such  soiiiiti   56 

leproducing  machine. 
S.  A  cabinet  for  sound  reproducing  ma- 

chines and  the  like,  comprising  a  box  hav- 
ing a  latei-al  door,  reversely  hinged  lids  on 

Siiid  box.  a  foldable  horn  interposed  between  60 
said  lids  and  arranged  to  be  opened  and 
closed  by  one  of  said  lids,  communicating 
means  iietwcen  said  foldalde  horn  and  the 

tone  arm  of  sucii  sound  reproducing  ma- 
chine, said  means  being  connected  with  one 

of'said  lids,  and  means  connected  with  one 
of  said  lids  and  said  lateral  door,  to  open 
said  lateral  door  siiiiultaiicoii-lv  with  said 
li(l>. 

11.  A  cal»inet  foi-  soiuid  reproflucing  ma- 
chines and  the  like  comprising  a  box  having 

reversely  iiinged  Tuls.  a  foldable  horn  inter- 
posed between  and  connected  with  said  lids, 

and  means  to  hold  the  lids  in  open  position. 

10.  A  cabinet  for  sound  reproducing  ma- 
chines and  the  like  comprising  a  box  having 

lids  arranged  to  open  in  different  directions, 

a  foldable  horn  interposed  between  aiul  con- 
nected with  said  lids  said  horn  being  ai- 

ranged  to  be  expanded  and  collapsed  by  one 
of  said  lids,  and  means  to  hold  one  of  said 

lids  open  relatively  to  the  other. 

11.  A  cabinet  for  sound  )-epi-oducing  ma- 
chines and  the  like  having  two  lids  ojjening 

in  different  (ru-eclions  relatively  to  eacji 
other,  one  of  said  lids  having  communica- 

tion with  the  interior  of  the  cabinet,  and  a 

foldable  horn  connected  with  and  interposed 
between  said  lids. 

12.  A  sound  repro<lucing  machine  cabinet 
having  two  lids  provided  Avith  a  plurality 
of  segmental  strips  secured  to  said  lids  and 
forming  a  horn,  said  strips  being  adapted  to 
be  expanded  and  collapsed  bv  one  of  said 
lids. 

13.  In  combination  with  a  cabinet  for 

sound  reproducing  machines  and  the  like 

having  a  lid.  a  i^lurality  of  hinged  seg- 
mental strips  connected  with  said  lid  and 

said  cabinet  and  forming  a  horn,  said  horn 

being  arranged  to  be  opened  and  closed  b}^ 
said  lid. 

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

ARTHUR  E.  MADISON. 
Witnesses : 

Antox  Gloetzxek,  Jr., 
Joseph  J.  Perkins. 
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UNITED  STATES  PATENT  OFFICE. 
ELDRIDGE  R.  JOHNSON.  OF  MEEION,  PENNSYLVANIA,  ASSIGNOR  TO  VICTOR  TALKING 

MACHINE  COMPANY,   A  CORPORATION  OF  NEW  JERSEY. 

TALKING-MACHINE. 

946,443. Specification  of  Letters  Patent.         Patented  Jail.  11,  1910. 
Application  filed  January  12,  1906.     Serial  No.  295,707. 

To  all  whoTYi  it  may  concern: 
Be  it  known  that  I,  Eldridge  R.  Johnson, 

a  citizen  of  the  United  States,  and  a  resident 
cf  Merion,  Montgomery  county,  State  of 

K  Penns3'l\"ania,  liave  invented  certain  new 
and  useful  Improvements  in  Talking-Ma- 

chines, of  which  the  following  is  a  specifica- 
tion. 

This   invention   relates   to   improvements 
10  in  talking  machines,  and  more  particularly 

to  improvements  in  that  class  of  talking  ma- 
chines in  which  the  actuating  mechanism 

and  amplifjdng  means  are  inclosed  within  a 
cabinet. 

15  The  mai)i  objects  of  this  invention  are,  to 

provide  in  a  talking  machine,  /tneans  where- 
by the  qualitj'  of  the  reproduction  will  be 

improved  ;)to  provide  a  talking  machine  hav- 
ing a  sound  amplifier  and  improved  means 

20  whereby  the  reproduced  sounds  may  be  modi- 
fied and  whereb}'  the  reproduced  sounds  may 

be  controlled  in  direction  after  amplification ; 
to  provide  a  talking  machine  having  an 
amplifier  inclosed  in  a  cabinet  provided  with 

25  an  outlet  opposite  to  and  of  substantially 
the  same  area  as  the  deliver}^  end  of  the 
amplifier  and  with  a  plurality  of  doors  for 
opening  and  clasing  the  outlet ;  to  provide  a 
talking  machine  having  an  amplifier  inclosed 

30  in  a  cabinet  and  having  a  restricted  open- 
ing surrounding  the  mouth  of  the  amplifier 

and  leading  through  a  Avail  of  the  cabinet; 
to  provide  an  inclosed  talking  machine  hav- 

ing an  improved  arrangement  of  compart- 
35  ments  for  holding  records,  needles,  and  other 

talking  machine  accessories;  to  provide  an 
improved  sound  amplifier:  and  to  provide 

other  improvements  as  will  appear  herein- 
after. 

40      In  the  accompanj'ing  drawings  Figure  1 
is  a  front  elevation  of  a  talking  machine  con- 

structed in  accordance  with  this  invention;' 
Fig.  2  a  vertical  section  of  the  same  on  line 
2 — 2  of  Fig.  3  and  Fig.  3  a  vertical  s?ctional 

45  view  of  the  same  on  line  3 — 3  of  Fig.  2. 
Referring  to  the  drawings,  one  embodi- 

ment of  this  invention  comprises  a  cabinet 
having  a  main  or  body  portion  1,  upon  the 

upper  end  wall  1'  of  which  is  located  a  re- 
50  movable  cover  2.  The  upper  end  wall  1'  of 

the  body  of  the  cabinet  is  provided  with  a 
substantially^  rectangular  aperture  in  which 
rests  a  rectangular  casing  3  containiao-  a 
motcr  or  actuating  mechanism  3    connected 

55  to  rotate  the  usual  turn-table  i,  located  with- 

in the  top  compartment  of  the  cabinet, 
formed  by  the  cover  2,  the  upper  end  of  tlie 
body  portion  of  the  cabinet  and  the  upper 
side  of  the  motor  casing.  By  thus  inclosing 
the  actuating  mechanism  in  a  separate  casing 
within  the  cabinet,  the  sounds  caused  by  the 
running  of  the  motor  are  confined  within  the 
casing  and  are  not  permitted  to  mingle  with 
the  sounds  of  the  reproduction.  A  tubular 
tapering  sound  box  arm  5  carrying  pivoted 

at  its  smaller  end  a  sound  box  5'  with  Avhich 
it  communicates,  is  mounted  within  the  top 
compartment  beneath  the  cover  to  swing  over 

the  turn  table, 'the  larger  end  of  the  arm  be- 
ing turned  downwardly  and  telesco]5ing  in 

a  tubular  bushing  6,  which  fits  tightly  in  an 
aperture  provided  through  the  upper  end  of 
1'  of  the  cabinet  and  the  arm  is  held  rota- 

tably  in  pcsition  by  means  of  a  pivot  6'  en- 
gaging the  arm  and  supported  in  a  fixed 

bracket  6". In  the  upper  portion  of  the  body  of  the 
cabinet  is  fixed  a  horn  or  amplifier  7,  which 

is  preferably  made  of  wood  and  is  prefer- 
ably substantiallj'  rectangular  in  transverse 

section  throughout  its  full  length,  compris- 

ing four  outwardly  divei'ging  side  walls  7'. 
The  body  or  major  portion  of  the  araplitier 
is  substantiallj^  in  the  form  of  a  truncated 

pj'ramid  having  a  substantiallj^  horizontal 
longitudinal  axis,  and  the  inner  portion  of 

the  amplifier  is  curved  upwardly  and  in- 
wardly longitudinally  through  an  arc  of 

about  90  degrees  forming  a  curved  throat  or 
elbow  and  terminating  in  a  substantially 

vertical  portion  7",  the  upper  end  of  whicii 
is  rigidly  secured  by  a  rigid  annular  plate 
or  bracket  7'"  to  the  under  surface  of  the 

upper  end  1'  of  the  body  of  the  cabinet,  in 
register  with  the  bushing  6  through  which 
the  amplifier  communicates  with  the  sound 
box  arm  5. 

The  amplifier  is  supported  entirely  at  its 
inner  end,  as  described,  and  is  in  contact 
only  at  its  inner  end  with  any  part  of  the 
machine.  The  mouth  or  delivery  end  of  the 
amplifier  terminates  in  close  proximity  to, 
but  out  of  contact  with,  the  front  Avail  of 
the  cabinet,  and  the  front  wall  is  provided 
with  a  rectangular  opening  opposite  to  and 
of  substantiallv  the  same  dimensions  as  the 

delivery  end  of  the  amplifier. 

For  modifying- or  directing  the  sound  is- 
suing from  the  amplifier,  a  pair  of  vertical 

dcors  8  are  arranged  in  the  opening  in  the 
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wall  of  the  cabinet  in  front  of  the  amplifier, 

each  clo')r  being  hin<?ed  as  at  8'  at  its  outer 
vertical  edge  to  swing  outwardly  on  a  verti- 

cal axis.  These  doors  when  closed  entirely 
h  cover  the  ojiening  in  which  tliey  are  mounted 

and  niiilHe  or  soften  the  reproduction  and 
wl;en  the  doors  are  closed  the  interior  of  the 
amplifier  remains  in  communication  with 
the   si;acc   within    the   cabinet   surrounding 

IC  the  amplifier.  AVhen  one  or  both  of  the  doors 
are  open  or  partially  open  the  sound  waves 
issue  directly  from  the  amplifier  through 
the  opening  in  the  cabinet,  and  also  the 
sounds   from  the  clKunber  surrounding  the 

15  amplifier  issue  through  the  restricted  pas- 
sage between  the  delivery  end  of  the  ampli- 

fier and  the  fiont  wall  of  the  cabinet  and 
mingle  with  the  sound  passing  outwardly 
through   the   cabinet   from   the  interior  of 

2G  the  amplifier,  and  it  is  thought  that  this  gives 
a  desirable  quality  to  the  reproduction.  The 
doors  8  may  also  be  used  to  deflect  the  sound 
in  any  desiied  direction  or  to  vary  at  will 
thequality  of  the  reproduction  on  either  side 

25  of  the  cabinet  or  inclosure  by  arranging  the 
doors  at  suitable  angles.  The  back  of  the 
cabinet  is  provided  with  a  door  9  adapted  to 
give  access  to  the  compartment  in  which  the 
amplifier  is  located. 

30  Arranged  beneath  the  amplifier  7  and 
spaced  from  the  bottom  10  of  the  cabinet  is 

a  suitable  horizontal  partition  10',  and  on 
either  side  thereof  are  vertical  partitions  11 
spaced  from  the  side  walls  of  the  cabinet 

35  and  extending  from  the  bottom  10  of  the 

cabinet  to  the  top  Avail  1'  of  the  body  of  the 
cabinet.  The  upper  end  wall  1',  the  motor 
casing  3,  the  front  and  rear  walls  including 
the  doors  8  and  9,  the  vertical  partitions  11 

4  0  and  the  horizontal  partition  10',  together 
form  an  inclosure  entirely  surrounding  the 
amplifier. 

Below  the  partition  10  and  bstw^een  the 
vertical  partitions  11 — 11  are  suitably  ar- 

4  5  ranged  vertical  boxes  12,  adapted  to  contain 
records  and  below  said  box  is  a  horizontal 

partition  13,  below  which  is  a  drawer  13' 
tor  holding  talking  machine  needles  and 
other     talking     machine     accessories.       On 

50  either  side  of  the  vertical  partitions  11,  and 
between  the  same  and  the  outer  side  walls 

of  the  cabinet  are  suitably  arranged  hori- 
zontal partitions  14  which  provide  compart- 
ments 15  also  adapted   to  contain  talking 

55  machine  records  of  various  sizes. 
Although  oidy  one  form  in  which  this  in- 

vention may  be  embodied  has  been  illus- 
trated, it  is  obvious  that  many  changes  might 

be  made  in  the  construction  shown  without 
60  departing  from  the  sjiirit  of  this  invention 

or  the  scope  of  the  appended  claims. 
Having  thus  described  my  invention,  what 

I  claim  and  desire  to  protect  by  Letters  Pat- 
ent of  (he  United  States  is: — 

65       1.  The  combination  with  a  talking  ma- 

:  chine,    of    a    cabinet    and    a  wooden  sound 
:  amplifier  inclosed   within   and   rigidly  sup- 

j  ported  at  one  end  by  said  cabinet,  the  hori- 
'  zontal    axis   of   the   major   portion   of   said 
amplifier  being  substantially  horizontal,  said  70 
cal)inel  having  an  opening  in  alinement  with 

i  the  free  end  of  said  amplifier,  and  said  free 
end  of  said  amplifier  being  spaced  from  said 
cabinet  to  provide  a  restricted  passage  be- 

I  tween  said  opening  and  the  inciosed  space  75 
!  surrounding  the  major  portion  of  said  am- 

j  plifier. 

I  2.  The  combination  with  a  talking  ma- 
chine, of  a  sound  amplifier  inclosed  within 

and  rigidly  supported  by  said  cabinet,  the  80 
portion  adjacent  the  free  end  of  said  am- 

plifier being  arranged  sub-tantially  horizon- 
tally and  terminating  adjacent  but  out  of 

contact  with  a  side  of  said  cabinet,  said  cab- 
inet being  provided  with  an  opening  in  35 

alinement  with  the  free  end  of  said  amplifier, 
and  means  to  deflect  the  sound  issuing  from 
said  opening  to  the  right  or  to  the  left. 

3.  Ihe  combination  with  a  talking  ma- 
chine, of  a  cabinet,  and  a  sound  amplifier  90 

inclosed  within  said  cabinet,  said  amplifier 
having  a  substantially  vertical  portion  and 
secured  to  said  cabinet  b}'  the  end  of  said 
vertical  portion  only,  and  a  substantially 
horizontal  free  end,  the  said  free  end  ter-  9,5 
minating  within  said  cabinet  out  of  con- 

tact with  the  adjacent  side  thereof,  said  cab- 
inet having  an  opening  in  alinement  with  the 

free  end  of  said  amplifier. 
4.  In  a  talking  machine,  a  cabinet  having   100 

a  plurality  of  compartments,  sound  repro- 
ducing means  inclosed  within  one  of  said 

compartments,    an    amplifier    entirely    con- 
tained within  another  of  said  compartments 

and  in  communication  with  said  sound  re-  105 
producing  means,   said  cabinet   having   an 
opening  in  a  side  thereof,  and  said  amplifier 
having  its  delivery  end  in  alinement  with 
said  opening   but   spaced    apart    from   said 
side  of  said  cabinet  to  provide  a  restricted  110 

passage  between  the  compartment  surround- 
ing said  amplifier  and  said  opening. 

5.  In  a  talking  machine,  a  cabinet  having 

a  plurality  of  compartments,  sound  repi-o- 
ducing  means  inclosed  within  one  of  said  115 
compartments,    an    amplifier   entirely    con- 

tained within  another  of  said  compartments 
and  in  communication  with  said  sound  re- 

producing means,  said   cabinet  having  an 
opening  in  a  side  thereof,  means  to  open  and  120 
clo=e  or  partially  open  said  opening  in  said 
cabinet,  and  said  amplifier  having  its  de- 

livery end  in  alinement  with  said  opening 
but  spaced  apart  from  said  side  of  said  cab- 

inet to  provide  a  restricted  passage  between  125 
the   compartment    surrounding  said    ampli- 

fier and  said  opening. 
6.  In  a  talking  machine,  a  cabinet  having 

an  upper  compartment,  reproducing  means 
inclosed  within  said  compartment,  a  lower  ?    ■ 
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compartment,  an  amplifying  horn  inclosed 
within  said  lower  compartment,  said  ampli- 

fying horn  being  connected  at  its  smaller 
end  to  said  sound  reproducing  means  and 

s  having  its  other  end  substantially  coincid- 
ing with  an  opening  in  said  cabinet  and  hav- 
ing its  edges  out  of  contact  with  said  cab- 

inet. 

7.  In  a  talking  machine,  a  cabinet  having 
10  an  upper  compartment,  reproducing  means 

inclosed  within  said  compartment,  a  lower 
compartment,  an  amplifying  horn  inclosed 
within  said  lower  compartment,  said  am- 

plifying horn  being  connected  at  its  smaller 
15  end  to  said  sound  reproducing  means  and 

having  its  other  end  substantially  coincid- 
ing with  an  opening  in  said  cabinet  and  hav- 
ing its  edges  out  of  contact  with  said  cabinet, 

and  doors  adapted  to  close  said  opening  and 
20  also  adapted  to  modify  the  sounds  emitted 

from  said  horn. 

8.  In  a  talking  machine,  a  cabinet  having 
a  plurality  of  compartments,  sound  repro- 

ducing  means    inclosed    within    a   topmost 
25  compartment,  an  amplifying  horn  contained 

within  the  adjacent  compartment,  said  horn 
being  connected  at  its  smaller  end  to  said 
sound  reproducing  means,  and  having  its 
larger  end  substantially  coinciding  with  an 

^0  opening  in  said  cabinet  and  having  its  edges 
out  of  contact  with  said  cabinet. 

9.  In  a  talking  machine,  a  cabinet  having 
r  a  plurality  of  compartments,  sound  repro- 

ducing means  inclosed  within  the  topmost 
35  compartment,  an  amplifying  horn  contained 

within  the  adjacent  compartment,  said  horn 
being  connected  at  its  smaller  end  to  said 
sound  reproducing  means,  and  having  its 
larger  end  substantially  coinciding  Avith  an 

^^  opening  in  said  cabinet  and  having  its  edges 
out  of  contact  with  said  cabinet,  and  doors  j 
for  said  opening  adapted  to  vary  the  sounds 
emitted  from  said  horn.  j 

10.  In  a  talking  machine,  a  cabinet  having 

^^  an  upper  compartment,  sound  reproducing 
means  inclosed  within  said  upper  compart- 

ment, an  amplifying  horn  contained  within 
the  compartment  directly  beneath  said  upper 

compartment,  said  horn  being' in  connection 
at  its  smaller  end  Avith  said  sound  repro- 

ducing means,  and  having  its  larger  end  sub- 
stantially coinciding  Avith  an  opening  in 

said  cabinet,  but  having  its  edges  out  of  con- 
^1  tact  with  said  cabinet  and  doors  to  said  open- 
^^  ing  adapted  to  modify  the  sounds  issuing 

fi"om  said  horn. 
11.  In  a  talking  machine,  a  cabinet  hav- 

ing an  upper  compartment,  sound  reproduc- 
ing means  inclosed  Avithin  said  upper  com- 

partment, an  amplifying  horn  contained 
within  the  compartment  directly  beneath 
said  upper  compartment,  said  horn  being  in 
connection  at  its  smaller  end  Avith  said  sound 
reproducing  means,  and  having  its  larger 
end  substantially  coinciding  Avith  an  opening 

50 

60 

65 

in  said  cabinet,  but  having  its  edges  out  of 
contact  with  said  cabinet,  and  means  upon 
the  cabinet  for  modifying  the  sounds  issu- 

ing from  said  horn. 
12.  In  a  talking  machine,  a  cabinet  having  ̂ q 

a  plurality  of  compartments,  sound  repro- 
ducing means  inclosed  within  a  topmost 

compartment,  an  amplifying  horn  contained 
within  a  loAver  compartment,  said  horn  being 
connected  at  its  smaller  end  to  said  sound  75 
reproducing  means  and  having  its  larger  end 
adjacent  an  opening  in  said  cabinet  and  hav- 

ing its  edges  out  of  contact  Avith  said  cabi- 
net, and  means  upon  the  cabinet  for  modify- 
ing the  sounds  issuing  from  said  horn.  gQ 

13.  In  a  talking  machine,  a  cabinet  having 
a  compartment,  a  sound  amplifier  inclosed 
within  said  compartment  and  having  a  de- 

livery end  terminating  Avithin  but  out  of 
contact  with  a  side  of  said  cabinet  and  in  35 
alinement  Avith  an  opening  therein. 

14.  In  a  talking  machine,  a  cabinet  having 
two  compartments,  sound  reproducing  means 
contained  in  the  first  of  said  compartments 
and  sound  amplifying  means  inclosed  with-  qq 
in  the  second  of  said  compartments,  said 
sound  amplifying  means  consisting  of  a  hol- 
loAv  body  having  tapering  sides,  said  am- 

plifier being  supported  Avithin  its  compart- 
ment from  its  smaller  end,  said  cabinet  haA^-  95 

ing  an  opening  adjacent  to  the  larger  end 
of  said  amplifier,  and  a  pair  of  doors  mount-      I 
ed  on  said  cabinet  to  open  and  close  said 
opening. 

15.  In  a  talking  machine,  a  cabinet,  sound  100 
reproducing  and   sound   amplifying  means 
mounted  within  and  entirely  inclosed  by  said 
cabinet,  said  cabinet  being  provided  with  an 
opening  adjacent  and  of  substantially  the 
same  size  as  the  deliA'ery  end  of  said  ampli-  io5 
fier,  and  a  pair  of  doors  mounted  on  said      \ 
cabinet  and  arranged  to  open  and  close  said       » 
opening. 

16.  In  a  talking  machine,  a  cabinet  and 
a  motor,  a  sound  reproducer  and  a  sound  con-  no 
A'CA'er  all  inclosed  Avithin  said  cabinet,  and  a 
sound  amplifier  also  mounted  within  said 
cabinet  in  a  fixed  relation  thereto  and  hav- 

ing its  discharge  end  brought  adjacent  one 
of  the  sides  of  said  cabinet  but  out  of  con-  115 
tact  AAdth  said  side,  said  cabinet  being  pro- 
Added  with  an  opening  registering  with  said 

end  of  said  amplifier*. 
17.  In  a  talking  machine,  a  cabinet  hav- 

ing a  pluralit}^  of  compartments,  sound  re-  120 
prodticing  means  inclosed  Avithin  one  of  said 
compartments,  an  amplifying  horn  con- 

tained Avithin  another  compartment,  said 
horn  being  connected  at  its  smaller  end  to 

said  sound  reproducing  means,  and  hav'ng  125 its  larger  end  adjacent  an  opening  in  a  side 
of  said  cabinet  and  out  of  contact  Avith  said 

cabinet  to  provide  a  restricted  passage  be- 
tween the  compartment  containing  the  horn 

and  said  opening.  130 
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18.  Til  ii  tiilkiiijr  machine,  a  cabinet  liav- 
in<;  a  plurality  of  conipaitnients,  sound  re- 
proilucinf;  means  inclosed  within  one  of 
.-aid  comijardnenls.  an  ami)lifyinir  horn  con- 

5  tained  within  the  compartment  directly  be- 
neath said  comnartnient  inclosinj;  the  said 

sound  repioduciii'f  means,  said  horn  beinp; 
eonnecte(l  at  its  smaller  end  to  said  sound 

reprodncinj;  means  and   havins;  its   larger 
10  end  adjacent  an  opening  in  a  side  of  said 

cabinet  and  out  of  contact  with  said  cabinet 

to  provide  a  restricted  passage  between  the 
compartment  containing  the  horn  and  said 
openinjT. 

15  19.  The  combination  with  sound  repro- 
ducing means,  of  a  cooperating  amplifier,  a 

cabinet  inclosing  the  major  portion  of  said 
amplifier  and  provided  Avith  an  opening,  of 
substantially  the  same  size  as  the  delivery 

20  end  of  said  amplifier,  and  means  to_  vary  the 
quality  of  the  reproduction  at  will  on  either 
side  of  said  cabinet. 

20.  The  combination  with  sound  repro- 
ducing means,  of  a   cociperating   amplifier, 

25  an  indosure  supporting  the  major  portion 
of  the  amjjlifier  at  one  end,  said  inclosure 
being  provided  with  an  opening  in  a  side 
thereof  of  substantial!}^  the  same  size  as  the 
delivery  end   of  said   amplifier,  and   rigid 

30  means  to  open  and  close  tlie  said  opening. 

21.  The  combination  with  sound  repro- 
ducing means  and  actuating  mechanism,  of 

a  cooperating  amplifier,  an  inclosure  sup- 
porting the  major  portion  of  the  amplifier 

35  ricidl}'  at  one  end  and  below  the  said  actu- 
ating mechanism,  said  inclosure  being  pro- 
vided with  an  opening  in  a  side  thereof,  and 

means  to  vary  the  quality  of  the  reproduc- 
tion at  will  on  either  side  of  said  inclosure. 

40  22.  The  combination  with  sound  repro- 
ducing means,  of  a  cooperating  amplifier 

having  a  curved  throat  and  four  diverging 
side  walls,  an  inclosure  supporting  the 
major  portion  of  the  throat  and  walls  of 

45  said  amplifier  rigidly  at  one  end,  said  in- 
closure being  provided  with  an  opening  in 

a  side  thereof,  and  a  plurality  of  means  ad- 
jacent said  opening,  each  arranged  to  open 

and  close  a  part  only  of  said  opening. 
50  23.  The  combination  with  sound  repro- 

ducing means,  of  a  cooperating  amplifier 
having  a  curved  throat  and  flat  diverging 
side  walls,  an  inclosure  supj)orting  the 
major  portion  of  the  throat  and   walls  of 

55  the  amplifier  rigidly  at  one  end,  said  in- 
closure beinjr  provided  with  an  opening  in  a 

.side  thereof,  and  a  plurality  of  means  ad- 
jacent said  opening,  each  arranged  to  open 

and  close  a  part  only  of  said  openinir. 
60  24.  The  combination  with  sound  repro- 

ducing means,  of  a  co(3perating  sectional 
sound  directing  amplifier,  an  inc-losure  sup- 

porting the  major  portion  of  the  amplifier, 
said  inclosure  being  provided  with  an  opan- 

65  ing  in  a  side  thereof  of  substantially  the 

same  size  as  the  delivery  end  of  said  ampli- 
fier, and  a  plurality  of  means  adjacent  said 

opening,  esich  arranged  to  open  and  close 
a  part  only  of  said  o|)ening. 

25.  The  combination  with  sound  repro-  yc 
ducing  means,  of  a  cooperating  amplifier,  an 
inclosure  supporting  the  major  portion  of 
the  amplifier  rigidly  at  one  end  and  having 
an  opening  adjacent  and  of  substantially  the 
same  size  as  the  delivery  end  of  said  ampli-  75 
fier,  and  a  plurality  of  sound  modifying 
doors  mounted  in  one  of  the  walls  of  the  in- 

closure each  door  being  arranged  to  open 
and  close  a  part  only  of  said  opening. 

2G.  The   combination    with   sound    repro-  s:) 
ducing  means,  of  a  cooperating  amplifier,  an 
inclosure  supporting  the  major  portion  of 
the  amplifier  rigidly  at  one  end  and  having 
an  opening  adjacent  to  and  of  substantially 
the  same  size  as  the  delivery  end  of  said  am-  85 
plifier  and  below  the  talking  machine,  and 
a    plurality    of    sound     modifying    doors    ! 
mounted  in  one  of  the  walls  of  tlie  inclosure    i 

to  vary  at  will  the  quality  of  the  reproduc- 
tion on  either  side  of  the  inclosure.  go 

27.  The  combination  with  sound  repro- 
ducing means,  of  a  cooperating  amplifier 

having  a  curved  throat  and  four  diverging 
side  walls,  an  inclosure  supporting  the  major 

portion  of  the  throat  and  walls  of  the  ampli-  95 
fier  rigidly  at  one  end  and  having  an  open- 

ing adjacent  to  and  of  substantially  the  same 
size  as  the  delivery  end  of  said  amplifier,  and 
a    plurality    of    sound    modifying    doors 
mounted  in  one  of  the  walls  of  the  inclo-  10: 
sure  each  door  being  arranged  to  open  and 
close  a  part  only  of  said  opening. 

28.  The  combination  with  sound  repro- 
ducing means,  of  a  cooperating  amplifier 

having  a  curved  throat  and  four  diverging  lOo 
side  walls,  an  inclosure  supporting  the  major 
portion  of  the  throat  and  walls  of  the  ampli- 

fier rigidly  atone  end  and  having  an  opening 
adjacent  to  and  of  substantially  the  same  size 
as  the  delivery  end  of  said  amplifier  and  110 
below  the  talking  machine,  and  a  plurality 
of  sound  modifying  doors  mounted  in  one 

of  the  walls  of  the  inclosure  to  varj'  at  will 
the  qualit}^  of  the  reproduction  on  either 
side  of  said  inclosure.  115 

29.  The  combination  with  sound  repro- 
ducing means,  of  a  cooperating  amplifier 

having  a  curved  throat  and  flat  diverging 
side  walls,  an  inclosure  supporting  the  major 

portion  of  the  amplifier  ri<>:idly  at  one  end  120 
and  havin<r  an  opening  adjacent  to  and  of 
substantially  the  same  size  as  the  delivery 
end  of  said  amplifier,  and  a  plurality  of 

sound  modif3'ing  doors  mounted  in  one  of 
the  Avails  of  the  inclosure  each  door  being  125 
arranged  to  open  and  close  a  part  only  of 
said  opening. 

30.  The  combination  with  sound  repro- 
ducing means,  of  a  cooperating  amplifier 

connected  therewith,  an  inclosure  support-  130 
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ing  the  major  portion  of  the  amplifier,  and 
a  cabinet  embracing  the  inclosure  and 
spaced  from  the  side  walls  of  said  inclosure. 

31.  The   combination   with   sound   repro- 
5  ducing  means,   of   a   cooperating   amplifier 

connected  therewith,  an  inclosure  support- 
ing the  major  portion  of  the  amplifier  in  a 

fixed  position,  and  a  cabinet  embracing  the 
inclosure  and  spaced  from  the  side  walls  of 

10  said  inclosure.  \   _^ 
32.  The  combination  with  actuating  mech- 

anism, of  sound  reproducing  means,  a  coop- 
erating amplifier  connected  therewith,  an  in- 
closure supporting  the  major  portion  of  the 

15  amplifier  below  the  actuating  mechanism, 
and  a  cabinet  embracing  the  inclosure  and 
spaced  from  the  side  walls  of  said  inclosure. 

33.  The  combination  of  sound  reproduc- 
ing means,  of  a  cooperating  amplifier,  an  in- 

20  closure  embracing  the  major  portion  of  the 
amplifier,  said  inclosure  having  an  opening 
in  a  side  thereof  opposite  and  of  substan- 

tially the  same  size  as  the  mouth  of  the 
amplifier,  the  mouth  of  the  amplifier  being 

25  spaced  from  the  walls  of  the  ojoening  to 
form  a  restricted  passage  between  tlie  space 
within  the  inclosure  surrounding  the  ampli- 

fier, and  said  opening. 
34.  The  combination  Of  sound  reproduc- 

30  ing  means,  of  a  cooperating  amplifier,  an  in- 
closure embracing  the  major  portion  of  the 

amplifier  rigidly  at  one  end  only,  said  in- 
closure having  an  opening  in  a  side  thereof 

oi^posite  and  of  substantially  the  same  size 
S5as  the  mouth  of  the  amplifier,  the  mouth  of 

the  amplifier  being  spaced  from  the  walls  of 
the  opening  to  form  a  restricted  passage  be- 

tween the  space  within  the  inclosure  sur- 
rounding the  amplifier,  and  said  opening. 

40  35.  In  a  talking  machine,  the  combination 
with  a  cabinet  of  an  amplifier  the  delivery 
end  of  which  terminates  within  said  cabinet, 
but  out  of  contact  therewith,  said  cabinet  be- 

ing provided  with  an  opening  adjacent  said 

delivery  end  and  of  substantially  the  same  45 
size  as  said  delivery  end. 

36.  In  a  talking  machine,  the  combination 
with  a  cabinet  of  an  amplifier  the  delivery 
end  of  which  terminates  within  said  cabinet, 
but  out  of  contact  therewith,  said  cabinet  be-  50 
ing  provided  with  an  opening  adjacent  said 
delivery  end  and  of  substantially  the  same       / 
size  as  said  delivery  end,  and  means  for  clos-       ' 
ing  said  opening. 

37.  In  a  talking  machine,  the  combination  55 
A^'ith  a  cabinet  of  an  amplifier  the  delivery 
end  of  which  terminates  within  said  cabinet, 
but  out  of  contact  therewith,  said  cabinet  be- 

ing provided  with  an  opening  adjacent  said 
delivery  end  and  of  substantially  the  same  60 
size  as  said  delivery  end,  and  a  plurality  of  \ 
doors  for  closing  said  opening. 

38.  In  a  talking  machine,  the  combination 
wnth  a  cabinet,  of  an  amplifier  extending 
within  said  cabinet,  said  cabinet  being  pro-  65 
vided  with  an  opening  in  a  side  thereof  ad- 

jacent and  of  substantially  the  same  size  as 
the  delivery  end  of  said  amplifier  and  hav- 

ing a  restricted  passage  between  the  space 
Avithin  said  cabinet  surrounding  said  ampli-  70 
fier  and  said  opening. 

39.  In  a  talking  machine,  the  combination 
wdth  a  cabinet,  of  an  amplifier  extending 
within  said  cabinet,  said  cabinet  being  pro- 

vided with  an  opening  in  a  side  thereof  ad-  75 
jacent  and  of  substantiall}''  the  same  size  as 
the  delivery  end  of  said  amplifier  and  hav-  ̂ 
ing  a  restricted  passage  between  the  space 
within  said  cabinet  surrounding  said  ampli- 

fier and  said  opening,  and  means  for  closing  80 
said  opening. 

In  witness  whereof,  I  have  hereunto  set 
my  hand  this  11th  day  of  January,  1906. 

ELDRIDGE  K.  JOHNSON." Witnesses: 
Horace  Pettit, 
Alexander  Park. 
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UNITED  STATES  PATENT  OFFICE. 
CHARLES    K.    SIMPSON.    OF    HONOLULU,    TEREITORY    OP    HAWAII.    ASSIGNOR    OF    ONE- 

EIGHTH  TO  A.  P.  McDonald,  of  Honolulu,  territory  of  Hawaii. 

VALVE   FOR  THE   SOUND-BOXES   OF   TALKING-MACHINES. 

94(>,524. Specification  of  Letters  Patent.         Patented  Jail.  11,  1910. 
Application  filed  May  22,  1909.     Serial  No.  497,658. 

To  all  ̂ oJbom  it  may  concern: 
Be  it  known  that  I.  Charijss  K.  Simpson, 

a  citizen  of  the  United  State?,  residino-  at 
Honohdu,  county  of  Honohilu,  Territoiy  of 

5  Hawaii,  have  invented  certain  new  and  use- 
ful Improvements  in  Valves  for  the  Sound- 

Boxos  of  Talking-Machines :  and  I  do  here- 
by declare  the  followins;  to  be  a  full,  clear, 

and  exact  description  of  the  invention,  such 
10  as  will  enable  others  skilled  in  the  art  to 

which  it  appertains  to  make  and  use  the 
same. 

My  invention  relates  to  sound-boxes  for 
talking  machines,  which  emplo^^  compressed 

15  air  to  produce  the  sound,  and  particularly^ 
to  the  construction  and  action  of  the  valve 

in  such  sound-boxes,  through  which  the  air 
is  passed:  and  the  objects  of  my  improve- 

ments are,  to  increase  the  sound  and  im- 
20  prove  the  tone  produced,  and  to  decrease  the 

compressed  air  expended. 
Mj  invention  relates  particularly  to  and 

is  an  improvement  in  that  class  of  sound- 
boxes illustrated  in  the  French  patent.  No. 

25  372,225,  dated  Nov.  24,  1906,  in  which  a 
gridiron  valve  is  employed,  operated  by  a 
stylus  which  travels  over  the  record.  In 
this  type,  each  bar  of  the  gridiron  valve 
exactly  covers  a  slotted  opening  in  the  valve 

30  seat,  when  the  valve  is  closed.  The  stylus 
in  following  the  record  lifts  the  valve  from 
the  seat  and  in  a  direction  at  right  angles 
thereto,  allowing  air  to  issue  through  the 
openings  in  the   seat   in   intermittent   jets, 

35  their  character  and  frequenc}^  depending 
upon  the  action  of  the  stjdus.  One  end  of 
the  valve,  to  which  the  stylus  is  removably 
attached,  is  mounted  upon  the  seat  in  a 
manner  such  that  the  valve  may  be  sprung 

40  from  the  seat  by  the  action  of  the  stylus  in 
following  the  record ;  the  valve  in  seating  is 
guided  by  a  pin  in  the  seat  jDassing  through 
a  hole  or  slot  in  the  other  end  of  the  valve. 

The  lifting  of  the  valve  is  aided  by  the  air, 
45  and  resisted  by  the  mounting  at  the  stylus 

end  and  by  a  cushion  at  the  other  end. 
My  invention  contemplates  changes  in  the 

construction  and  action  of  the  valve  where- 
by much  louder  and  more  perfect  tones  are 

50  produced  with  the  expenditure  of  less  air. 
The  principal  changes  of  construction  are: 
in  the  spring  clamp,  which  flexibly  secures 
the  valve  to  the  seat :  in  the  shape  of  the 
guiding  pin  in  the  seat,  against  which  the 

55  end  of  the  valve  rests,  the  pin  being  tapered 

and  the  edge  of  the  valve  corresjDondingly 
beveled:  and  in  the  bars  of  the  gridiron 
valve,  one  edge  of  each  bar  being  beveled. 

The  action  of  the  valve  is  therebj"  changed, as  will  hereinafter  more  fully  appear.  60 
In  the  drawings.  Figure  1  is  a  plan  view 

of  my  improved  gridiron  valve.  Fig.  2 
represents  a  plan  view^  of  its  valve  seat. 
Fig.  3  rex^resents  a  section  on  the  line  A — B 
of  Fig.  2.  Fig.  4  is  a  detail  of  the  cushion  65 
and  its  adjusting  screw.  Fig.  5  is  a  sec- 

tional view  of  a  modification.  Fig.  6  is  an 
elevation  of  the  spring  clamp.  Fig.  7  is  a 
diagTam  illustrating  the  j)assing  of  the  air 
jets  through  an  ordinary  gridiron  valve.  70 
Fig.  8  is  a  diagram  illustrating  the  same 
through  my  improved  valve. 

Referring  to  the  drawings:  the  valve  seat 
plate  1  is  provided  Avith  the  parallel  slots  2,  a 
dowel  3  for  holding  seat  plate  in  place,  and  75 

a  pin  4  having  a  hardened  tapered  point  4"^ 
the  pin  4  being  preferably  screwed  in  said 
plate.    A  spring  clamp  o  is  attached  to  the 
seat  plate  1  by  screws  6  in  the  holes  7  tapped 

in  said  plate.     The  spring  clamp  .")  is  made  80 weakest  in  a  plane  parallel  to  the  seat  plate 
1.     The  stjdus  holder  8,  which  is  secured  to 
the  .spring  clamp   .5.  is  provided  with  the 

screw  9  for  secui'ing  the  stylus  in  the  usual 
manner.     The  holder   8   has   a   pin-end   S'^,  85 
which  is  clamped  by  the  set-screw  10  in  the 
block  11.     This  block  11  is  secured  to  the 

end  12^  of  the  valve  plate  12.     The  valve 
plate  12  is  provided  with  the  bars  13,  fonn- 
ing  a  gridiron  type  of  valve,  adapted  to  ex-  90 
actly  cover  the  slots  2  in  the  seat  plate  1, 
when  the  valve  is  closed  and  at  rest.     The 

edges  IS^  of  the  bars  13  are  preferablj'  bev- 
eled and  of  greatest  width  at  the  inner  or 

lower  face  of  the  valve  to  permit  of  a  freer  95 
exit  for  the  air  and  a  sharper  cut-off.  Figs. 
1  and  8.     The  end  12"  of  the  valve  plate  12 

is  notclied,  as  shown  in  Fig.  1.  such  that  the ' 
beveled  edge  14  engages  the  taper  4^  of  the 
pin  4,  and  preferably  approximately  on  the  100 
center  -  line    C — D    of   the    valve   plate    12. 
The  edge  15  is  cut  away  to  clear  said  pin. 
The  screw  16,  which  fits  the  tapped  hole  17 

in  the  seat  plate  1,  passes  throiigh  the  clear- 
ance hole  18  in  the  valve  plate  12.     A  cvish-  105 

ion  19,  of  rubber  or  other  suitable  material, 
is  interposed  between  the  valve  plate  12  and 

the  head  16*  of  the  screw  16,  by  which  the 
tension  of  the  cushion  against  the  valve  near 

its  end  12"  is  adjusted.  "The  end  19=*  of  said  H^^ 



a 046,524 

rusliioM.  wliii-li  C'ii<iii<^(s  till-  Viilvc  philf  l'^, 
is  iiiatle  St)  as  to  clear  the  serew  1(>.  to  permit 

of  a  freer  iiioveiiieiit  of  tlie  \alve  in  follow- 

iii<r  the  taper  I"  of  tlie  pin  4  wiien  liflin;:. 

The  tai)ere(l  pin  and  the  cnshioii  ai-ranjje- 
nienl  may.  if  desired,  he  comljiiied.  as  sliown 

in  the  modilication.  Fi<r.  ">.  in  which  tlie  pin 
4  is  screwed  into  the  seat  plate  1  and  is  pro- 

vided with  the  lock-mit  'JO.  the  tapered  por- 

tion 4^'  forminj;  a  slionlder.  The  pin  4  is 

extended  ahove  the  tapered  portion  4"  and 

thieaded  4"  to  receive  the  adjustinfi  nut  -21. 
When  the  valve  lifts  at-  rijzhi  aii».dt'>  i" 

the  seat,  as  has  heretofore  been  the  ])ractice. 

15  air  is  permitted  to  escai)e  through  the  slots 
in  the  seat  and  pass  between  the  bars  of  the 

valve,  the  jets  ineetin«r  as  indicated  by  ar- 
rows in  Fiir.  7.  With  my  improvements, 

however,  the  valve  plate  12  in  liftino-  from 

10 

20 
the   seat    plate    1.   iloes   not    move   at   right 
nn<!:les  to  said  plate,  but  moves  away  from 
the  seat  in  a  direction  to  the  left  hand  in 

reference  to  the  view  of  the  valve  shown  in 

Fig.   1.  being  guided  by   the  shape  of  the 

25  edge  14  which' engages  the  taper  4*  of  the ])in  4.  This  provides  freer  passages  for  the 

jets  of  air.  as  will  be  noted  by  reference  to 
Fig.  8. 

As  a  result  of  my  improvements  above  de- 
30  scribed,  the  tone  is  improved,  the  volume  of 

sound  is  increased,  while  the  air  expended  is 
reduced. 

I  claim : 
1.  The   combination   with   a    valve   for   a 

35  sound  box.  and  a  .seat  for  said  valve  from 

which  the  latter  is  lifted,  of  means  to  shift 

the  valve  laterally  as  it  lifts. 
2.  In  a  sound  box  valve,  a  lifting  valve,  a 

stylus  holder  carried  thereby,  a  valve  seat, 
40  and  means  to  guide  the  valve  laterally  with 

45 

65 

60 

respect  to  the  seat  during  the  lifting  move- ment of  the  valve. 
3.  The  combination  with  a  valve  for  a 

sound  box.  and  a  seat  for  the  valve,  of  a 

tapered  guide  member  for  the  valve  which 
caiises  it  to  shift  laterally  during  its  lifting 
movement. 

4.  In  a  sound  box  valve,  a  valve  seat,  a 

valve,  a  stylus  holder  carried  by  the  valve, 

and  a  tapered  guide  pin  on  the  seat  which  50 
moves  the  valve  laterally  as  it   rises  from 
the  seat. 

5.  In  a  sound  box  valve,  a  valve  seat,  a 

tapered  guide  pin  carried  thereby.  s\  valve 
having  a  beveled  edge  engaging  said  jnn, 
and  a  stylus  holder  mounted  on  the  valve. 

f).  In  a  sound-box  valve,  a  valve  seat,  and 

a  gridiron  valve,  each  bar  of  said  valve  be- 
ing beveled  at  one  edge  and  of  greatest 

width  at  the  iiniei-  or  lower  face  of  the  valve. 
7.  A  sound-box  valve  having  a  i)lurality 

of  parallel  bars,  one  edge  of  each  bar  being 
straight  and  the  other  edge  beveled,  for  the 

jnupose  described. 8.  In  a  sound-box  valve,  the  combination  65 
of  a  valve  seat,  a  gridiron  valve,  a  screw  IC 
for  adjusting  the  parts,  and  a  cushion   19, 
the  end  of  which  clears  said  screw,  as  de- 
scribed. 

9.  In  a  sound-box  valve,  a  valve  seat  com-  70 

prising  a  seat  plate  1.  a  valve  plate  12  hav- 
ing a  beveled  edge  14.  and  a  guide  pin  4 

against  which  beveled  edge  14  abuts. 
In  testimony  whereof  I  affix  m}'  signature, 

in  presence  of  two  witnesses. 

CHARLES  K.  SIMPSON. "Witnesses: 

A.  P.  McDonald, 
RoBB  J.  Pratt. 
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UNITED  STATES  PATENT  OFFICE. 
WILLIAM   C.   RHODES,   OF   CLEVELAND,   OHIO. 

RECORD-PLATE   FOR  GRAPHOPHONES  AND   LIKE  MACHINES. 

946,563. Specification  of  Letters  Patent.         Patented  Jail.  18,  1910. 
Application  filed  January  27,  1909.     Serial  No.  474,363. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  C.  Rhodes, 

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  Record-Plates 
for  Graphophones  and  Like  Machines,  of 
which  the  following  is  a  specification. 
My  invention  relates  to  record  plates  for 

10  graphophones  and  like  machines,  all  sub- 
stantially as  shown  and  described  and  par- 

ticularly pointed  out  in  the  claims. 
In  the  accompanying  drawings,  Figure  1 

is  a  plan  view  of  the  plate  or  disk,  and  Fig. 
15  2  is  a  central  cross  section  thereof. 

The  plate  or  tablet  D  as  thus  shown  is  flat 
and  of  disk  form,  and  has  a  rib  or  bead  2 
\\]}0\\  its  face  side  on  a  radius  approximately 
one-third  the  width  of  the  plate  from  its 

20  center,  in  this  instance,  and  stands  above  the 
record  surface  about  as  shown  in  the  draw- 

ings, so  that  said  rib  comes  about  the  inner 
border  5  of  record  surface  3  and  which  bor- 

der or  surplus  space  is  usually  reserved  for 
25  possible  use  in  case  the  matter  to  be  recorded 

is  of  exceptional  length.  The  said  rib  or 
bead  2  comes  about  the  inner  limits  of  said 

space  5  while  a  corresponding  border  6  is 
shown  near  the  outside  of  the  record  or  in- 

30  scribed  surface  3.  The  said  corresponding 
border  6  consists  of  a  succession  of  raised 

segments  4,  which  are  relatively  as  high  as 
rib  2  and  run  to  points  at  their  ends  and  are 
separated  by  fine  or  narrow  correspondingly 

35  curved  slots  or  spaces  8  leading  in  onto  the 
plate  from  the  outside  and  as  deep  as  said 

segments.  Now,  as  to  the  utility  and  advan- 
tages of  these  raised  portions  2  and  4,  it  is 

noted,  first,  that  said  rib  2  affords  an  effec- 
40  tual  check  or  stop  to  the  travel  or  throw  of 

the  needle  when  it  has  run  its  course  on  the 
record  surface  and  which  would  continue  to 
travel  or  be  thrown  inward  toward  the  cen- 

ter of  the  plate  if  there  were  nothing  to  stop 
45  it.  Heretofore,  in  flat  plates,  the  sole  de- 

pendence of  the  machine  to  avoid  this  and 

consequent  danger  or  injury  to  the  dia- 
phragm or  sound  box  by  contact  with  parts 

at  the  center  of  the  plate  has  been  the  care 
50  or  watchfulness  of  the  operator,  but  this 

cannot  always  be  relied  upon,  especially  with 
inexperienced  or  forgetful  persons,  and,  in 
fact,  the  operator  should  not  and  need  not 
be  taxed  in  this  way.    Hence  the  conception 

55  worked  out  by  me  in  or  through  said  rib 

or  bead  2,  which  automatically  stops  the 
travel  of  the  parts  beyond  said  rib,  or  its 
equivalent,  regardless  of  the  operator.  The 
machine  might  run  indefinitely  and  not  sus- 

tain injury  with  a  precautionary  stop  of  this  60 
kind  in  use.    It  also  serves  as  a  central  sup- 

port  for  superposed 
record  surface.     Fina! 

)lates  to  protect  the 

ly,  as  to  segments  4 
near  the  edge  of  the  plate,  it  will  be  noticed 
that  they  are  separated  by  the  said  curved  65 
slots  or  channels  8  which  begin  at  the  outer 
side  and  run  inward  onto  the  surface  of  the 

plate  the  full  depth  of  said  segments.  Said 
slots  are  designed  to  intercept  the  needle  and 
lead  it  in  upon  the  plate  in  case  the  operator  70 
by  mistake  or  carelessness  starts  it  outside 
on  the  edge  7.  If  this  be  done  the  needle 
can  travel  only  a  short  distance  before  it 
will  enter  the  first  lead  slot  8  and  come  into 

position  inside  to  do  its  work.  75 
The  portion  2  is  described  as  a  rib  or 

bead,  and  such  is  its  preferable  form,  but 
if  the  inner  portion  of  the  i^late  indicated 
by  10  and  extending  for  a  distance  about 
pivot  hole  12  in  the  center  of  the  disk  were  80 
made  relatively  as  much  thicker  as  said  rib 
indicates  and  thus  produce  a  shoulder  it 
would  serve  my  purpose  measurably  as  well 
as  a  rib  so  far  as  forming  a  stoj)  for  the 
needle  is  concerned  and  also  for  protecting  85 
the  record  surface  3,  but  it  would  add  ob- 

jectionably to  the  weight  of  the  plate  and 
hence  is  not  as  desirable  as  the  rib  alone. 

Again,  the  exact  location  of  said  rib  or 
shoulder  is  not  in  itself  material  provided  90 
that  it  be  between  the  central  hole  12  and 

the  inner  border  of  record  or  engraved  sur- 
face 3,  but  a  position  not  far  removed  from 

said  inner  border  is  deemed  best,  say  about 
as  shown  in  the  accompanying  drawings.        95 
What  I  claim  is : 

1.  A  plate  for  graphophones  and  the  like 
having  a  succession  of  segments  near  the 
outer  edge  thereof  standing  uniformly  above 
the  record  surface  of  the  plate  and  open  slots  100 
for  the  needle  to  run  in  between  said  seg- 

ments the  full  dejDth  thereof  and  adapted  to 
land  the  needle  directly  upon  said  record 
surface  from  the  outside,  and  a  flat  annular 
rim  outside  said  segments  even  with  the  slots  105 
between  the  same  and  adapted  to  carry  the 
needle  up  to  said  slots. 

2.  A  graphophone  plate  provided  with  a 
flat  record  surface  and  a  series  of  segments 
near  the  outer  edge  thereof  standing  higher  iio 



946,663 

than  said  surface  aiul  eurvetl  slots  between 

said  segments  the  full  depth  thereof  form- 
ing successive  leads  for  the  needle  inward 

onto  said  record  surface  and  a  flat  annular 
lim  next  outside  said  leads  and  segments, 
and  an  annular  rise  next  within  said  record 
surface  to  limit  the  inward  travel  of  the 
needle  after  it  has  traversed  the  record,  thus 

antomatically  controlling  the  entrance  of  the 

needle  upon  said  record  surface  and  after  it  10 
leaves  the  same. 

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

AVTLLTAM  C.  RHODES. 

AVitnesses : 
F.  C.  MussuN, 
E.  M.  FisiiER. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Louis  P.  Valiquet,  a 

citizen  of  New  York  city,  county  of  Xew 
York,   State  of  New  York,  have  invented 

5  certain   new   and   useful   Improvements   in 

Sound-Boxes  for  Talldng-Macliines,    (Case 
A,)  of  wliich  the  following  is  a  full,  clear, 
and  complete  disclosure. 

The  main  objects  of  my  invention  are  to 
10  provide  an  improved  sound  box  casing,  an 

improved  mounting  for  a  stylus  bar,  an  im- 
proved mounting  for  a  diaphragm  and  other 

improvements  as  will  appear  hereinafter. 
In  the  drawings,  Figiare  1  is  a  central  ver- 

15  tical  section  of  a  sound  box  constructed  in 
accordance  with  this  invention;   Fig.   2,   a 
face  view  of  the  same  with  the  cover  thereof 

removed,  showing  the  annular  cushion  of  in- 
sulating material  upon  which  the  diaphragm 

20  is   seated;   Fig.   3   a   similar  view   showing 

the  diaplii'agm  in  position;  Fig.  4.  a  side 
elevation,  partly  in  section  of  the  stylus  bar 
and  its  mounting,  the  sound  box  casing  be- 

ing indicated  in  dotted  lines;  and  Fig.  5  is 
25  an  end  elevation  of  the  stylus  bar. 

Referring  to  the  drawings,  the  casing  of 
the  sound  box  comprises  a  body  member  1. 
which  is  provided  in  the  face  thereof  with  a 
circular    recess    2,    forming    a    diaphragm 

30  chamber.    Within  this  chamber  and  adjacent 
the  front   thereof,  is  j^rovided  an  annular 
seat  3  for  the  diaphragm  4.     The  body  of 
the  sound  box  is  provided  with  a  rearwardly 
extending  tubular  portion  5  for  connection 

35  with  the  usual   amplifier.     A  cover  6,  re- 
movably secured  upon  the  body  of  the  sound 

box  by  screws  7,  serves  to  secure  the  dia- 
phragm in  position  on  its  seat  by  being  pro- 

vided with  an  annular  bead  8,  which  is  cast, 
40  pressed,  or  otherwise  formed  upon  the  inner 

seat  of  the  cover,  and  projects  within  the 
disphragm  chamber  in  close  proximity  to 
the  annular  seat  upon  which  the  diaphragm 
rests.     An    insulating    annulus    9    of    non^  I 

'  sonorous  materiaL^such,  for  example,  as^JgTtT] 

~"or  liber,  is  interposed~betweeh''the  Inner  side! oT  the  diapHragm  and  its  seat,  and  between 
the  opposite  or  outer  side  thereof  and  the 
bead  of  the  cover.     This  insulation  is  pref- 

50  erably  applied  to  one  or  more  of  the  op- 
posing faces  in  the  form  of   an   adhering 

coating  as  indicated  in  Figs.  2  and  3.     The 
insulating  material  is  caused  to  adhere  by 
first  coating  the  portion  to  be  covered  with 

a    suitable   cement,   and   then   dif)ping.  the  55 
cemented  part  into  a  mass  of  the  material, 
which  latter  will  then  be  taken  up  in  suffi- 

cient quantity  to  form  an  effective  insulat- 
ing  cushion.     In   thus   insulating   the   dia- 

phragm, local  or  sympathetic  vibration  is  60 
avoided  by  preventing  the  vibration  impart- 

ed to  the  stylus  from  being  transmitted  to 
the  sound  box  casing,  and,  as  a  result,  the 
tones  of  the  reproductions  will  be  free  from 
the  objectionable  metallic  qualities  common  65 
to  a-pi^aratus  now  in  general  use. 

The  sound  box  cover  at  its  lower  edge 
is  extended  in  the  form  of  a  yielding,  ap- 

proximately U-shaped  lug  11,  which  lies  in 
a  recess  12.  forming  the  body  portion  of  the  70 
box,  and  is  designed  to  serve  as  a  support 
for  the  stylus  bar  13.     The  stylus  bar   13 
curves  inward  at  its  upper  end  and  projects 
through  a  central  opening  provided  therefor 
in  the  sound  box  cover,  and  is  phonetically  75 
connected   to   the    diaphragm   in   any   well 
known  manner,  as,  for  example,  hj  adhesive 
wax,  or   other  material.     The   oppo.site   or 
lower  end  of  the  stylus  bar  is  pro^ided  with 
a  socket  15  for  the  stylus  16,  and  the  usual  80 
set  screw  17  for  holding  the  stjdus  in  place. 
The  mounting  for  the  stylus  bar  comprises 
a  pair  of  pointed  studs  18,  which  project 
transversely  from  the  bar,  and  which  are 
seated  in  shallow  dej^ressions,  or  bearings,  85 
formed  in  the  outer  front   surface   of  the 

U-shaiDed  extension  of  the  sound  box  cover, 
and  which  are  equi  spaced  ujion  opposite 
sides   of   an    oi^ening    19   therein,   through 
which  extends  the  spring  arm  20  for  holding  90 
the  bar  in  jjlace.     The  spring  arm  20  is  in- 

tegral with  the  stylus  bar  and  projects  sub- 
stantially  at   right   angles   therefrom,   per- 

pendicular  to   the   diaphragm   and   in   the 
plane  of  the  axis  of  oscillation  of  the  stylus  95 
bar,  the  spring  arm  and  the  st3dus  bar  to- 

gether   forming    a    substantially    L-shaped 
holder.     This  spring  arm  is  reduced  in  cross 

section  for  a  poi-tion  of  its  lenglh  as  indi- 
cated at  21,  to  make  the  bar  sufficiently  flexi-  100 

ble  to  serve,  not  onlj'  to  hold  tlie  bar  upon 
its  bearings,  but  also  as  a  spring  to  exert 
an  influence  upon  the  oscillation  of  the  bar. 
Beyond  the  reduced  portion,  the  spring  arm 
tenninates  in  a  threaded  extension  22,  which  105 

IDi'ojects  through  an  opening  23  in  the  inner 
lug  of  the  U-shaped  extension,  and  is  en- 

gaged by  a  nut  24  which  contacts  with  the 
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rear  side  of  the  lug  to  apply  a  tension  longi- 
tudinal of  (lie  spring  arm.  The  nut  may  t)e 

formed  for  engagement  with  a  special  form 
of  screw  driver  or  nr.xy  be  formed  as  indi- 

5  cated  by  dotted  lines  in  Fi^.  4,  with  a  milled 
head  to  be  readily  operated  by  hand. 

In  tlie  operation  of  this  invention,  after 
the  parts  are  assembled  as  shown  in  Fig.  1, 
the  nnt  24  may  be  turned  to  bring  to  bear 

10  a  sufficient  amount  of  tension  upon  the 

spring  arm  for  all'ecting  a  proper  regulation 
of  the  oscillation  of  the  stylus  bar  to  pro- 

duce the  best  results. 
It    is    evident,    of    course,    that    various 

15  changes  could  be  made  in  the  details  of  con- 
struction shown,  Avithout  departing  from  the 

spirit  and  scope  of  m}^  invention.  Other 
forms  of  spring  might  be  emploj'^ed,  as  well 
as  the  adjusting  means  therefor;  the  spring 

20  might  be  rearranged  in  its  relation  to  the 
rigid  arm  of  the  holder  and  the  same  result 
obtained ;  but  all  such  modifications,  I  con- 

sider merel}'  unimiDortant  variations  of  form 
and  still  within  the  .scope  of  my  invention. 

25  Having,  therefore,  described  my  inven- 
tion, what  I  claim  as  new  and  desire  to  pro- 

tect by  Letters  Patent,  is — 
1.  In  a  sound  reproducer,  a  stylus  bar 

mounted  to  oscillate  on  an  axis  transverse 

30  thereto,  a  spring  connected  to  said  bar,  and 
means  for  exerting  force  in  a  direction  away 
from  and  in  the  plane  of  the  axis  of  oscilla- 

tion transverse  to  said  bar  to  tension  said 
sjDring. 

35  ?.  In  a  sound  reproducer,  a  stjdus  bar, 
baarings  therefor  whereby  said  bar  is  mount- 

ed to  oscillate  on  an  axis  transverse  thereto, 
a  spring  rigidly  connected  with  said  bar 
and  moans  for  exerting  force  in  a  direction 

40  awa_v  from  and  in  the  plane  of  the  axis  of 
oscillation  transverse  to  said  bar,  to  produce 
a  tension  on  said  spring  and  to  hold  the 
bar  in  engagement  with  said  bearings. 

3.  In  a  sound  reproducer,  a  stj^lus  bar  or 
45  lever  fulcrumed  on  centers,  a  spring  rigidly 

connected  Avith  said  bar  and  means  for  ex- 
erting force  in  a  direction  away  from  and  in 

the  plane  of  the  axis  of  the  centers,  trans- 
verse to  said  bar,  to  produce  a  pressure  upon 

50  said  centers  and  a  tension  upon  said  spring. 
4.  In  a  sound  reproducer,  a  stylus  bar 

mounted  to  oscillate  on  an  anti-friction  bear- 
ing, a  spring  rigidly  connected  to  said  stylus 

bar  and  extending  transversely  therefrom 
55  in  the  plane  of  the  axis  of  oscillation  there- 

of, and  means  for  exerting  a  force  upon  said 
spring  in  a  direction  away  from  said  bar  to 
hold  said  bar  upon  said  bearing. 

5.  In  a  sound  reproducer,  the  combination 
60  with  the  diaphragm,  of  a  stylus  bar  phonet- 

ically connected  to  said  diaiDliragm  and 
mounted  to  oscillate  upon  an  anti-friction 

bearing,  a  sprino;  connected  to  said  stylus  bar 
and  a  yielcfing  lug  connected  to  saicl  spring 

for  holding  said   bar   in   engagement    with   65 
said  bearing,  said  spring  being  substantially 
in  a  ])hine  transver.se  to  said  oar  at  its  axis 
of  o.scillalion. 

(j.  In  a  sound  rejjioducer,  the  combination 
with  the  diaphragm  of  a  stylus  bar  mounted  70 
to  oscillate  upon  centers,  a  spring  connected 
to  said  bar,  a  yielding  hig  for  holding  said 
bar  on  its  centers,  said  spring  being  sub- 

stantially in  (he  plane  of  (he  axes  of  said 
centers,  said  lug  and  spring  being  adjust-  75 
ably  connected  to  vai-y  the  tension  exerted 
upon  said  spring. 

7.  In    a    .sound   box,   an    L-shaped   stylus 
holder  mounted  to  oscillate,  one  arm  of  said 
holder  forming  a  spring  and  means  for  pro-  80 
ducing  a  tension  upon  said  spring. 

8.  In  a  sound  reproducer,  a  stylus  bar 
mounted  to  oscillate  upon  pivot  bearings,  a 
spring  extending  substantially  at  right  an- 

gles to  said  bar  and  rigidly  connected  there-  85 
to  and  means  for  exerting  a  force  away 
from  and  in  the  plane  of  the  axis  of  oscilla- 

tion, to  produce  a  tension  upon  said  spring 
and  to  hold  the  bar  in  engagement  there- 

with. '  90 9.  In  a  sound  recording  and  reproducing 
machine,  a  stylus  bar,  a  spring  for  regulat- 

ing the  freedom  of  movement  of  the  stylus 
bar,  said  spring  being  reduced  in  cross  sec- 

tion for  a  portion  of  its  length,  and  a  nut  95 
for  tensioning  the  spring,  said  nut  having  a 
bearing  upon  the  casing  of  the  sound  box. 

10.  In  a  sound  recording  and  reproducing 
machine,  a  st^'lus  bar,  a  spring  integral  with 
said  bar  and  extending  substantially  per-  100 
pendicular  thereto,  for  regulating  the  free- 

dom of  movement  of  the  stylus  bar,  said 
spring  being  reduced  in  cross  section  for  a 
portion  of  its  length,  and  a  nut  for  tension- 

ing the  spring,  said  nut  having  a  bearing  105 
upon  the  casing  of  the  sound  box. 

11.  In  a  sound  reproducer,  a  stylus  bar 
mounted  to  oscillate  on  an  axis  transverse 

thereto,  a  projection  extending  at  right  an- 
gles to  said  bar,  a  yielding  lug  adapted  to  110 

engage  the  end  of  said  projection  and  means 
for  adjusting  the  relation  between  said  lug 
and  said  projection. 

12.  In  a  sound  reproducer,  a  stylus  bar 
mounted  to  oscillate  on  an  axis  transverse  115 

thereto,  a  projection  extending  at  light  an- 
gles to  said  bar,  a  yielding  U-shaped  lug 

adapted  to  engage  the  end  or  said  projection 
and  means  for  adjusting  the  relation  be- 

tween said  lug  and  said  projection.  120 
13.  A  sound  box  comprising  a  casing  pro- 

vided Avith  a  recess,  a  coA'er  therefor  extend- 
ed to  enter  said  recess,  a  diaphragm  carried 

by  said  casing,  a  stj'lus  bar  mounted  to  os- 
cillate upon  the  cover  extension,  one  end  of  125 

said  bar  being  phonetically  connected  to  said 
diaphragm  and  the  other  end  of  said  bar 
having  means  for  holding  a  stylus,  a  spring 
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connected  to  the  st3^1us  bar  at  a  point  in 
the  phxne  of  its  axis  of  oscillation,  and  a 
means  bearing  upon  the  cover  extension  for 
regulating  the  tension  of  said  spring. 

5  14.  In  a  sound  box  machine,  a  recessed 
casing,  a  cover  having  an  approximately 

U-shaped  extension  entering  the  recess,  a 
rocking  stylus  bar  mounted  to  oscillate  upon 
the  cover,  a  spring  arm  integral  with  the 

10  bar  and  projecting  through  apertures  pro- 
vided therefor  in  said  U-shaped  extension, 

and  a  nut  engaging  the  projecting  end  of 

the  spi'ing  arm. 
15.  In  a  sound  box,  the  combination  with 

15  a  dia])hragm,  of  a  coating  of  sound  insulat- 
ing material  appliecl  to  one  or  more  of  the 

opposing  marginal  edges  thereof,  said  coat- 
ing consisting  of  fibers  loosely  cemented  in 

place. 
20  16.  In  a  somid  reproducer,  a  stylus  bar 

mounted  to  oscillate  on  an  axis  transverse 

thereto,  a  spring  rigidly  connected  to  said 
bar,  and  means  for  exerting  force  in  a  direc- 

tion   longitudinally   of  -said   spring   in   the 
25  plane  of  the  axis  of  oscillation  of  said  bar 

transverse  to  said  stylus  bar,  to  produce  a 
tension  on  said  spring. 

17.  In  a  talking  machine,  a  stylus  bar,  a 
bearing  upon  Avhich  said  bar  is  mounted,  a 

30  spring  connected  transversely  to  said  bar 
and  caused  to  flex  by  the  oscillation  of  said 
bar,  and  means  acting  longitudinally  of 
said  spring  to  hold  said  bar  upon  said  bear- 
ing. 

35  18.  In  a  talking  machine,  a  stylus  bar,  a 
bearing  for  said  bar,  a  spring  rigidlj^  con- 

nected transversely  to  said  bar,  and  means 
acting  longitudinally  of  said  spring  to  hold 
said  bar  on  said  bearing. 

40  19.  In  a  talking  machine,  a  stylus  bar,  a 
bearing  upon  which  said  bar  is  moiuited,  a 
spring  rigidly  connected  to  said  bar,  and 
yielding  means  acting  longitudinally  of  said 
sirring  to  tension  said  spring  to  hold  said 

45  bar  on  said  bearing. 
20.  In  a  sound  box,  a  casing  having  a 

body  portion  provided  ■svith  a  diaphragm 
chamber  having  an  annular  seat  therein,  a 
diaphragm  supported  by  said  seat,  and   a 

50  co^-er  extending  over  the  front  face  of  said 
body  member  and  having  an  annular  bead 
integral  therewith  upon  the  inner  face 
thereof  to  hold  said  diaphragm  in  place. 

21.  In  a   sound  box,  a  casing  having  a 
55  body  portion  provided  in  the  face  thereof 

with  a  diaphragm  chamber  having  an  annu- 
lar seat  therein,  a  diaphragm  supported  by 

said  seat,  a  cover  extending  over  the  fro]it 
of  said  body  member  to  hold  said  dia- 

60  phragm  in  place,  and  fibers  loosely  cemented 
between  said  casing  and  said  diaphragm. 

22.  In  a  sound  box,  the  combination  with 
a  stylus  bar,  of  a  spring  for  tensioning  said 
bar,  said  spring  having  a  part  thereof  re- 

duced  in   cross   section,   and   means   acting  65 
longitudinally  of  said  spring  for  tensioning 
the  same  to  influence  the  oscillation  of  said 
bar. 

23.  In  a  sound  box,  the  combination 'with 
a  diaj)hragm,  of  a  seat  therefor,  and  sound  70 
insulating  fiber  interposed  between  the  dia- 

phragm and  its  seat  and  loosely  cemented 
in  place. 

24.  In  a  sound  box,  the  combination  with 
a  diaphragm,  of  a  seat  therefor  and  somid  75 
insulating  material  interposed  between  the 
diaphragm  and  its  seat  and  loosely  cement- 

ed in  place. 
25.  In  a  sound  box,  the  combination  with 

a  diaphragm,  of  a  coating  of  sound  insulat-  80 
ing  material  loosely  cemented  thereto. 

26.  In  a  sound  box,  the  combination  w^ith 

a  diaphragm,  of  a  coating  of  sound  insidat- 
ing  fiber  loosely  cemented  thereto. 

27.  In  a  sound  box,  the  combination  with  85 
a  casing,  of  a  cover  therefor,  a  stylus  bar 
mounted  to  oscillate  upon  said  cover,  and 
means  extending  through  said  cover  to  hold 
said  bar  in  place. 

28.  In  a  sound  box,  the  combination  with  90 
a  casing,  of  a  stylus  bar  mounted  upon  the 
outside  of  said  casing,  and  means  extending 
longitudinally  through  said  casing  to  hold 
said  bar  in  place. 

29.  In  a  sound  box,  the  combination  wuth  95 

a  casing,  of  a  stylus  bar  mounted  on  the  out-    . 
side  of  said  casing,  and   means  extending 
through  said  casing  and  transversely  of  said 
bar  for  holding  said  bar  in  place. 

30.  In  a  sound  box,  the  combination  with  lOO 

a  casing,  of  a  cover  therefor  provided  with 
an  opening  and  with  bearings  upon  opposite 
sides  of  said  ojoening  on  the  front  of  said 
cover,  a  stylus  bar  engaging  said  bearings, 
and  means  extending  through  said  opening  i05 
to  hold  said  bar  in  place. 

31.  In    a    talking   machine,    a    stylus   bar 
mounted  to  oscillate,  and  a  spring  connected 
to  said  bar  and  extending  transversely  there- 

of and  caused  to  flex  by  the  oscillation  there-  110 
of  to  influence  said  oscillation. 

32.  In   a   talking  machine,   a   stylus  bar 
mounted  to  oscillate,  a  spring  connected  to 
said  bar  and  caused  to  flex  by  the  oscillation 
thereof,  and  yielding  means  to  tension  said  115 
spring. 

33.  In  a  soiind  box,  the  combination  with 
a  stylus  bar,  of  a  mounting  therefor,  an  arm 

rigidly  connected  to  said  bar,  and  yielding- 
means  surrounding  said  arm  to  hold  said  bar  120 
upon  its  mounting. 

34.  In   a   talking   machine,   a   stylus  bar 
mounted  to  oscillate,  and  a  spring  rigidly 
connected    transversely    to    said    bar,    and 
caused  to  flex  thereby  for  influencing  the  125 
oscillation  thereof. 

35.  In  a  talking  machine,  a  stylus  bar 
mounted  to  oscillate,  a  flexible  spring  rig- 
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iillv  uMiiKH'ti'tl  traiisvi'i'soly  to  sai<l  bar,  aiitl 
jiR'aiis  actinj;  l()n<j;ituclinally  of  said  spring 
to  tension  the  same. 

3C).  ]n  a  sound  box,  the  combination  with 
5  a  casing,  of  a  diaphragm  mounted  therein, 

and  a  cover  for  said  casing  having  an  an- 
nuhir  bead  integral  therewith  to  hold  said 
dia])hragjn  in  place. 

;^>T.  Tn  a  sound  box,  the  combination  w'ith 
10  a  casing,  of  a  diaphragm  carried  thereby, 

and  a  cover  for  said  casing  having  a  projec- 
tion integral  therewith  to  hold  said  dia- 

phragju  in  place. 
38.  In  a  sound  box,  the  combination  with 

15  a  stylus  bar.  of  an  arm  rigidly  connected  to 
said  bar,  and  extending  transverselj'  there- 

of, and  yielding  means  surrounding  said 
ai-m  to  liold  said  bar  upon  its  mounting. 

39.  In  a  .sound  box,  the  combination  with 
20  a  stylus  bar,  of  an  arm  connected  to  said 

bar  and  extending  transversely  thereof,  and 
j'ielding  means  surrounding  said  arm  to 
tension  said  arm. 

40.  In  a  sound  box,  a  stylus  bar  mounted 
25  to  oscillate,  an  arm  connected  to  said  bar 

and  extending  transver.sely  thereof  in  the 
plane  of  the  axis  of  oscillation  thereof,  and 
3'ielding  means  surrounding  said  arm  to 
tension  said  arm. 

30  41.  In  a  sound  box,  the  combination  with 
a  stylus  bar,  of  an  arm  connected  thereto, 
and  extending  substantially  in  the  plane  of 
the  axis  of  oscillation  of  said  bar,  and  yield- 

ing means  surrounding  said  arm  to  tension 
35  said  arm. 

42.  In  a  sound  box  the  combination  wath 
a  casing,  of  a  stylus  bar  mounted  thereon, 
and  means  inclosed  by  said  casing  for  hold- 

ing said  bar  upon  its  mounting. 
40  43.  In  a  sound  box  the  combmation  W'ith  a 

casing,  of  a  stylus  bar  mounted  upon  the  face 
thereof,  and  means  extending  rearwardly 
from  said  bar  to  hold  said  bar  upon  its 
mounting. 

45  44.  In  a  sound  box  the  combination  with  a 
casing,  of  a  stylus  bar  mounted  to  oscillate 
upon  the  face  thereof,  and  means  extending 
rearwardly  from  said  bar  and  substantially 
in  a  plane  with  the  axis  of  oscillation  thereof 

50  for  liolding  said  liar  upon  its  mounting. 
45.  In  a  sound  box  the  combination  with  a 

casing,  of  a  cover  therefor  having  a  lug  in- 
tegral therewith,  a  stjdus  bar  mounted  to  os- 

cillate  upon  said  cover,  and  means  between 
.said  bar  and  said  lug  to  hold  said  l>ar  upon  55 
its  mounting. 

40.  In  a  sound  box  the  combination  withji 
casing,  of  a  cover  therefor  having  a  yielding 
lug  projecting  therefrom,  a  stylus  bar  mount- 

ed to  oscillate  upon  said  cover,  and  means  60 
between  said  bar  and  said  lui;  to  tension  said 

bar^ 

47.  In  a  sound  box  the  combination  with  a 
ca.sing,  of  a  cover  therefor  provided  with  a 
reaiwardly  extending  yielding  lug  and  a  65 
stylus  bar  moiuited  upon  said  cover,  and 
means  between  said  .stylus  bar  and  said  lug 
foi'  tensioning  .said  bar. 

48.  In  a  sound  box  the  combination  with  a 
casing,  of  a  cover  therefor,  a  stylus  bar  70 
mounted  to  oscillate  on  said  cover,  and  a 
spring  having  a  ])art  thereof  reduced  in 
cro.ss  .section  between  said  bar  and  said  cover 
for  holding  said  bar  upon  its  mounting. 

49.  In  a  sound  box  the  combination  with  a  75 

casing,  of  a  cover  therefor  having  an  aper- 
tured  lug  projecting  therefrom,  a  stylus  bar 
niounted  to  oscillate  upon  said  cover,  and 
means  connected  to  said  bar  and  extending 
through  the  aperture  in  said  lug  for  holding  80 
said  bar  upon  its  mounting. 

50.  In  a  sound  box  the  combination  with  a 
casing,  of  a  cover  therefor  provided  with  a 
lug  having  an  aperture,  of  a  .stylus  bar 
mounted  upon  said  cover,  a  spring  rigidly  85 
connected  to  said  bar  and  extending  througn 
said  aperture,  and  means  between  said  spring 
and  said  lug  for  adjusting  the  ten.sion  of said  spring. 

51.  In  a  sound  box  the  combination  with  a  90 
casing,  of  a  cover  therefor  provided  with  a 
lug  having  an  aperture,  of  a  stylus  bar 
mounted  upon  said  cover,  a  spring  rigidly 
connected  to  said  bar  and  extending  through 
said  aperture,  and  a  nut  between  said  spring  95 
and  said  lug  for  adjusting  the  tension  of  said 
spring. 

5-2.  The  combination  with  a  stylus  bar,  of 
a  mounting  therefor,  an  arm  connected  to 
said  bar  and  means  surrounding  said  arm  to  100 
hold  said  bar  upon  its  mounting. 

LOUIS  P.  VALIQUET. 

Witnesses : 
John  F.  Groder, 
Harry  Cobb  Kennedy. 

! 

I 
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UNITED  STATES  PATENT  OFFICE. 
JOHN  C.  ENGLISH,  OF  CAMDEN,  NEW  JERSEY,  ASSIGNOR  TO  VICTOR  TALKING  MACHINE 

COMPANY,  A  CORPORATION  OF  NEW  JERSEY. 

SOUND-REPRODUCING  DEVICE. 

947,337. Specification  of  Letters  Patent.         Patented  Jan.  35,  1910. 
Application  filed  July  19,  1906.     Serial  No.  326,827. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  C.  English,  a 

citizen  of  the  United  States,  and  a  resident 

of  Camden,  State  of  New  Jersey,  have  in- 
5  vented  certain  new  and  usefvil  Improvements 

in  Sound-Keproducing  Devices,  of  which  the 
following  is  a  full,  complete,  and  exact  dis- 
closure. 

M}'  invention  relates  to  sound  reproducing 
10  devices  and  especially  to  those  devices  which 

are  used  to  augment  or  amplify  the  sounds 
which  are  being  reproduced  from  a  record. 

The  object  of  my  invention  is  to  dispense 
with  the  ordinary  megaphone,  sound  ampli- 

15  fying-trumpet,  or  horn  which  is  usually  used 
to  amplify  the  sounds  reproduced  hj  talking 
machines,  and  to  increase  the  volume  of  the 

tones  b}^  means  of  an  amjDlifier  having  sound 
boards  which  are  caused  to  vibrate  in  sym- 

20  pathy  with  the  vibration  of  the  air  conduct- 
ed between  the  same  from  the  sound  convey- 

ing tube. 
A  further  object  of  my  invention  is  to  con- 

vej^  the  vibrations  from  the  reproducer  to 
25  the  sound  amplifying  device  without  loss, 

and  then  to  allow  the  said  vibrations  to 

emerge  between  the  sound  boards  of  the  am- 
plifier. 
A  further  object  of  my  invention  is  to 

30  support  the  amplifier  at  one  end  only  so  that 
the  sound  boards  may  be  free  to  respond  to 
the  vibrations  imparted  to  them  from  the 
sound  reproducer. 
A  further  object  of  my  invention  is  to 

35  make  the  sound  boards  used  in  connection 

with  my  sound  amplifying  device  resonant 
in  order  to  cause  the  same  to  readily  vibrate 
in  symjiathy  Avith  the  air  inclosed  between 
the  same. 

40  Other  objects  of  my  invention  will  ap- 
pear in  the  specification  and  claims  below. 

In  the  accompanying  drawings  forming  a 
part  of  this  specification,  in  which  similar 
parts  are  referred  to  by  the  same  reference 

45  characters,  Figure  1  illustrates  a  sound  re- 
producing device  provided  with  my  im- 

])roved  sound  amplifier,  the  main  portions  of 
the  same  being  shown  in  cross  section;  Fig. 
2  is  a  perspective  view  of  my  improved  sound 

50  augmenting  device;  Fig.  3  is  a  diagram- 
matic view  showing  the  method  employed  by 

me  to  make  the  sound  boards  of  the  sound 

amplif^dng  device  resonant,  and  Fig.  4  is  a 
view  similar  to  Fig.  3  showing  the  method  of 

constructing  the  inner  sides  of  my  improved  55 
device. 

Eeferring  to  the  drawings,  one  embodi- 
ment of  this  invention  comprises  a  casing  or 

talking  machine  cabinet  1  upon  the  top  of 
which  is  the  housing  2,  Avhich  contains  the  go 
turntable  3,  the  reproducer  4  and  the  swing- 

ing arm  5.  The  larger  end  of  the  tapering 
swinging  reproducer  arm  5  is  pivoted  as  at 
G  to  a  hollow  bushing  7  which  communicates 
with  the  smaller  end  8  of  a  hollow  bracket,  55 
or  elbow  9,  the  opposite  end  of  which  is 
adaj)ted  to  support  my  sound  amplifying  de- 

vice 10. 
The  bracket  9  or  sound  conductor  consists 

of  a  rigid  hollow  structure,  curved  longi-  70 
tudinally  through  an  arc  of  about  90  degrees, 
the  smaller  end  of  which  is  provided  with  a 
plate  11  integral  therewith  by  which  the  same 

is  rigidlj^  secured  bj^  means  of  screws  14  to 
the  thick  partition  12  which  supports  the  75 
talking  machine  motor  13.  The  smaller  end 
of  the  opening  in  this  bracket  is  substantially 
circular  in  cross  section  and  registers  with 
the  circular  opening  in  the  bushing  7,  and, 
from  the  point  of  connection  between  the  80 
bushing  and  the  bracket,  this  bracket  in- 

creases in  size  and  terminates  in  an  enlarged 
rectangular  oblong  outwardly  flaring  socket 
15.  The  opening  through  the  bracket  also 
increases  in  transverse  sectional  area  down-  85 
wardh^  and  gradually  changes  in  shape  from 
circular  at  its  upper  end,  to  the  oblong  shape 
of  the  socket  at  its  lower  end.  I  make  this 

bracket  9  very  rigid,  so  that  the  same  will 
not  be  set  into  vibration  by  the  sounds  con-  90 
ve_yed  therethrough,  by  rigidly  securing  the 
same  to  the  thick  top  12  of  the  cabinet,  and 
by  bracing  the  same  by  Avebs  IG,  17  at  the 
front  and  back  sides  of  the  same  resj^ec- 
tively.  If  desired,  the  bracket  may  be  made  95 
of  such  proportions  that  the  bracing  is  un- 

necessary to  prevent  the  vibration  of  the 
same.  I  preferably  make  the  bracket  8  of 
metal,  since  a  metal  bracket  may  be  made 
sufficientl}^  rigid  for  my  purposes,  but  any  100 
material  may  be  employed  by  me  so  long  as 
the  same  will  resist  the  tendency  to  vibrate 
in  sympathy  with  the  vibrations  of  the  air 
contained  therein  and  support  the  sound 
boards.  i05 

Within  the  larger  end  of  the  sound  "con- veying bracket  9,  I  support  the  smaller  end 
of  the  major  portion  01  my  sound  amplify- 
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iiio:  device,  the  .Siiiiu;  consisting  of  a  hollow 
llattcni'd  tapering  body  10,  having  resonant 

wooden  sides.  'IMio  (oj)  and  bottom  sides  18 
and  Il>  of  this  body,  are  made  of  thin  reso- 

5  nant  substantially  fiat  wooden  boards,  the 
outer  edges  of  which  overlap  and  are  secured 
in  any  suitable  manner  to  the  edges  of  ver- 
ticall}'  arranged  substantially  flat  wooden 
supporting  boards  20,  21. 

10  The  top  and  bottom  sound  boards  18,  19 
arc  spaced  apart  from  each  other  and  may 
be  substantially  parallel,  or  may  diverge 
from  their  point  of  attachment  with  the 
rigid  bracket  9,  but  the  vertical  sides  of  the 

15  resonant  bod}'^  preferably  diverge  consider- 
ably, the  outer  ends  of  the  same  being  spaced 

apart  nearly  the  full  width  of  the  talking 
machine  cabinet. 

While  the  four  sides  of  the  body  of  the 
20  amplifying  device,  may  be  made  thin  and 

resonant,  I  prefer  to  make  the  upper  and 
lower  sound  boards,  18,  19,  of  thin  resonant 
material,  and  the  sides  20,  21  of  thick  and 
comparatively  non-resonant  material. 

25  To  give  a  pleasing  resonant  quality  to  the 
upper  and  lower  sound  boaixls  18,  19,  I  con- 

struct the  same  in  the  manner  indicated  in 
Fig.  3;  that  is  to  say,  I  build  up  and  glue 
together  a  series  of  boards  22,  so  that  the 

30  sound  board  which  is  to  be  formed  from  the 
same  will  cross  the  lines  upon  which  the 
boards  22  are  glued  together  at  an  acute 
angle,  as  plainly  shown  in  said  Fig.  3.  I 
then   saw   or  otherwise  cut  out  of  the   se- 

35  ries  of  boards  22  glued  together,  the  sound 
boards  19  or  20,  as  the  case  may  be,  Avith 
the  result  that  the  finished  sound  boards 
are  composed  of  a  plurality  of  sections 
of    wood,    cut    parallel    to    the    grain,    the 

40  said  jDieces  being  glued  together  for  a 
considerable  distance,  notwithstanding  the 
fact  that  the  finished  sound  board  is  very 
thin.  As  plainly  shown  in  all  the  figures 
and  as  above  described,  the  sound  boards 

45  may  be  described  as  being  composed  of  a 
structure  composed  of  siubstantially  over- 

lapping scarfed  wooden  strips,  the  direc- 
tion of  the  grain  thereof,  being  transverse 

to  the  length  of  the  resonator. 
50  If  desired,  I  may  make  the  sides  20,  21  of 

wooden  strips  similar  to  the  sides  18,  19,  as 
plainly  shown  in  Fig.  4,  although  the  sides 
20,  21  may  be  thick  and  non-resonant  as 
above  described. 

55  I  have  found  that  a  sound  amplifying  de- 
vice constructed  and  arranged  in  the  man- 

ner above  described,  effects  a  loud  and  mel- 
low, but  brilliant  reproduction  of  the  sound, 

in  addition  to  taking  up  less  space  than  that 
60  which  is  ordinarily  required  in  the  amplify- 

ing horns  usually  employed  in  connection 
with  talking  machines.  I  have  also  found 
that  a  sound  amplifying  device  in  which  the 

uppci-  and  lower  sound  boards  are  nearly 
])aralk'l,  will  effect  as  loud  a  reproduction  65 
of  the  sound  as  a  megaphone  or  an  ordinaiy 
tapering  horn  12  inches  across  the  bell  there- 

of, and  that  the  sound  reproduced  is  of  a 
much  more  pleasing  qualit}^  than  that  from 
a  iiorn  or  megaphone  of  the  ordinary  type  70 
above  referred  to. 

The  sound  waves  set  into  viljration  by  the 
reproducer  are  transmitted  through  the 
rigid  swinging  sound  conveying  tube  5  and 
through  the  rigid  bracket  9,  out  and  between  75 
the  thin  resonant  sound  boards  of  my  im- 

proved sound  amplifying  device,  these 
boards  being  set  into  sympathetic  vibration 
with  and  b}^  the  waves  being  conducted 
therethrough  and  by  the  vibration  of  these  80 
soimd  boards,  the  sounds  corresponding  to 
the  vibrations  being  reproduced,  are  greatly 
augmented  or  amplified.  By  thus  using  in 
the  talking  machine  an  amplifier  comprising 
a  tapering  longitudinal!}^  curved  rigid  85 
bracket  having  an  opening  therethrough 
which  is  substantially  circular  at  its  inlet 
end  and  oblong  at  its  outlet  end  which  opens 
between  the  transversely  oblong  body  por- 

tion of  the  amplifier,  it  is  possible  to  convey  90 
the  sound  waves  from  the  sound  box  to  the 
resonant  body  of  the  amplifier  without  loss 
of  energy,  and  to  utilize,  with  a  high  degree 

of  efficiency,  comparativeh*  broad  sound 
boards,  without  taking  up  mucli  space  verti-  95 
cally  in  the  cabinet  of  the  machine.  By 
making  the  bod}'  of  the  amplifier  oblong  and 
comparatively  broad  horizontally  but  nar- 

row vertically,  it  is  thought  that  a  desirable 
quality  is  obtained  in  reproducing  sound.        100 

Although  only  one  form  has  been  herein 
illustrated  in  which  this  invention  may  be 
embodied,  it  is  obvious  that  many  changes 
may  be  made  in  the  construction  shown 
without  departing  from  the  spirit  of  the  105 
invention  or  the  scope  of  the  appended 
claims. 
Having  thus  described  my  invention, 

wdiat  I  claim  and  desire  to  protect  by  Let- 
ters Patent  of  the  United  States  is: —  110 

1.  In  a  talking  machine,  the  combination 
w^ith  a  vertical  cabinet,  of  a  hollow,  lon- 

gitudinally curved  rigid  support  rigidly  se- 
cured to  said  cabinet  and  depending  down- 

wardly therein,  a  sound  amplifier  entirely  115 
supported  at  one  end  by  one  end  of  said 
support  and  communicating  therewith,  and 
a  reproducer  communicating  with  the  other 
end  of  said  bracket. 

2  In  a  talking  machine,  the  combination  120 
with  a  vertical  cabinet  having  an  opening  in 
one  side  thereof,  of  a  hollow,  rigid  longitu- 

dinally curved  bi-acket  rigidly  secured  to 
said  cabinet  and  depending  downwardly 
therein,  a  hollow  sound  amplifier  oblong  in  125 
transverse  section  entirely  supported  at  one 
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end  by  one  end  of  said  bracket  and  communi- 
cating therewith,  the  free  end  of  said  ampli- 

fier terminating  witliin  said  cabinet  and  ad- 
jacent the  ojjening  in  tlie  side  thereof,  and  a 

5  reproducer  connecting  with  the  otlier  end  of 
said  bracket. 

3.  In  a  talking  machine,  the  combination 
with  a  reproducer,  of  a  sound  amplifying 

device  comprising  a  plurality  of  strips  ex- 
10  tending  transversely  of  said  body,  and  hav- 

ing overlapping  edges  forming  a  substan- 
tially scarfed  sound  board. 

-t.  In  a  talking  machine,  the  combination 
with  a  reproducer,  of  a  sound  amplifying 

15  device  comprising  a  plurality  of  strips  in  the 
same  plane  and  having  acute  overlapping 
edges  forming  a  substantially  scarfed  sound 
l^oard. 

5.  In  a  talking  machine,  the  combination 

20  with  a  casing,  of  a  rigid  hollow  bracket  se- 
cured at  one  end  to  said  casing,  said  bracket 

being  provided  with  a  substantially  circular 
opening  at  one  end,  and  with  an  oblong  open- 

ing at  its  opposite  end,  and  a  sound  amplifier 
25  of  oblong  transverse  section  secured  over 

said  oblong  opening  and  entirely  supported 
by  said  bracket. 

6.  In  a  talking  machine,  the  combination 
with  a  casing,  of  a  rigid  hollow  bracket  se- 

30  cured  at  one  end  to  said  casing  and  depend- 
ing downwardly  therein,  said  bracket  being 

provided  Avith  a  substantially  circular  open- 
ing at  its  upper  end,  and  with  an  oblong 

opening  at  its  lower  end,  and  a  sound  ampli- 
3  5  fier  of  oblong  transverse  section  within  said 

casing,  secured  over  said  oblong  opening  and 
entirely  supported  by  said  bracket. 

7.  In  a  talking  machine,  the  combination 

with  an  inclosing  casing,  of  a  sound  amplify- 
40  ing  device  comprising  a  hollow  body,  a  re- 

producer, and  a  rigid  hollow  bracket  con- 
necting the  reproducer  and  the  hollow  body 

and  having  an  end  oblong  in  cross  section 
rigidly  supporting  said  body  at  one  end. 

45  8.  In  a  talking  machine,  the  combination 

with  an  inclosing  casing,  of  a  sound  amplify- 
ing device  comprising  a  flattened  tapering 

hollow  resonant  body  rectangular  in  cross 

section,  a  rigid  liollow  bracket  communicat- 
50  ing  therewith  and  having  a  transversely  ob- 

long end  supporting  said  body  at  one  end, 
and  a  reprodiicer  communicating  with  said 
bracket. 

9.  In  a  talking  machine,  the  combination 
55  with  an  inclosing  cabinet,  of  a  reproducer, 

a  holloAv  body  having  sides  adapted  to  vi- 
brate sympathetically  with  the  sounds  pass- 

ing through  said  body,  and  a  rigid  hollow 
bracket  connecting  the  reproducer  and  the 

60  said  body  and  having  an  oblong  oiitlet  com- 
municating with  said  body. 

10.  In  a  talking  machine,  the  combina- 
tion with  a  reproducer  of  a  sound  ampli- 

fying device  comprising  a  hollow  body  siib- 
stantialh'  in  the  form  of  a  truncated  i)yra-  65 
mid   and   having   scarfed   sides,   extending 

transversely  of  said  body  and  means  to  sup- 
port said  body  at  its  smaller  end. 

11.  In  a  talking  machine,  extending  trans- 
A-erselj'  of  said  body  a  sound  amplifjdng  de-  70 
vice  comprising  a  hollow  body  substantially 
in  the  form  of  a  truncated  pyramid  and  hav- 

ing scarfed  resonant  sides  extending  trans- 
versely of  said  body,  and  means  to  support 

said  body  rigidly  at  its  smaller  end.  75 
12.  In  a  talking  machine,  the  combination 

with  an  inclosing  cabinet,  of  a  sound  ampli- 
fier having  scarfed  resonant  sides  extending 

transversely  of  said  body,  said  amplifier 
being  mounted  at  one  end,  and  a  reproducer  80 
communicating  with  the  said  mounted  end 
of  the  said  amplifier. 

13.  The    combination    in    a    talking    ma- 
chine, of  a  casing,  a  motor,  a  turntable  and 

a  sound  conveying  tube,  all  inclosed  within  85 
said  casing,  of  a  resonator  oblong  in  cross 
section,  also  inclosed  within  said  casing  and 
located  beneath  said  motor,  and  a  hollow 

rigid  bracket  having  an  oblono-  end  com- 
municatmg  with  said  resonator.  90 

14.  In  a  talking  machine,  an  amplifier 
comprising  a  hollow  sound  conveying  rigid 
bracket,  a  sound  box  communicating  with 
one  end  of  said  bracket  and  a  resonator 

communicating  with  the  other  end  of  said  95 
bracket. 

15.  In  a  talking  machine,  the  combination 
Avith  a  cabinet,  of  a  transversely  oblong  hol- 

low amplifying  body  in  said  cabinet,  and  a 

hollow  rigid  bracket  having  a  transverselj'^  100 
oblong  end  supporting  one  end  of  said  body 
and  communicating  therewith. 

16.  In  a  talking  machine,  the  combination 
with  a  cabinet,  of  amplifying  means  within 

said  cabinet  comprising  a  hollow  trans-  105 
versely  oblong  body  having  substantially 
flat  resonant  sides,  and  a  rigid  bracket 

rigidly  secured  within  said  cabinet  and  hav- 
ing a  tapering  opening  therethrough,  one 

end  of  said  opening  being  substantially  ob-  110 
long  transversely  and  communicating  with 
said  hollow  body. 

17.  In  a  talking  machine,  the  combination 
with  a  cabinet,  of  a  hollow  transversely  ob- 

long amplifying  bod}^  within  said  cabinet,  115 
and  a  hollow  rigid  bracket  rigidly  supported 
in  said  cabinet  and  having  one  end  provided 
Avith  a  substantially  oblong  socket  support- 

ing said  body. 
18.  In   a   talking  machine,  the  combina-  120 

tion  with  a  cabinet,  of  a  hollow  longitudi- 
nally curved  support  rigidly  secured  to  said 

cabinet  and  extending  downwardlj^  therein, 

a  sound  amplifier  comprising  a  hollow  res- 
onant body  entirely  supported  at  one  end  125 

by  one  end  of  said  support  and  communi- 
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(■;i(iii;ir  tlu'icw  illi.  and  a  I'cpicMliiccr  coiii- 
iiiiiiiicatiii";  w  illi  tlu'  otlii-r  cml  (if  said  sup- 

port. 1!».  Ill  a  talkiiij:'  iiiacliiiic.  llif  coiiihiua- 
b  tioii  witli  a  casiiifi,  of  a  ri<i;id  hollow  l»i-acket 

secured  at  one  end  to  said  casinj;,  said 
bracket  hciii;:.'  provided  with  a  siihstantially 
circiihir  opciiiiiji:  at  one  end  an<l  witli  an 

oblonjr  opening-  at   its  opposite  end,  and  a 
10   hoUow   resonant   sound   amplifier  ol)lon<r  in 

trans\ei'se  section  coiiiiminicatinji-  with  said 
bracket  throii«!;h  the  ()blon«>;  opening!:  therein 
and  entirely  siijiported  by  said  bracket. 

•20.   In    a    talkiiii>-   machine,   the   conibina- 
15  tion  with  a  casiiifj,  of  a  hollow  lon<>;itiidi- 

nally  curved  ligid  bi-acket  rigidly  secured  to 
said  cal)inet  and  depending  downwardly 
therein,  a  hollow  resonant  sound  amplifier 
entirely  supported  at  one  end  by  one  end  of 

20  said  bracket  and  communicating  therewith, 
and  extending  in  a  substantially  horizontal 

direction  therefrom,  and  a  reproducer  com- 
municating with  the  other  end  of  said 

bracket,   said    amplifier   being   entirely    in- 
25  closed  by  said  casing  but  out  of  contact 

therewith. 

->1.  In  a  talking  machine,  the  combination 

with  a  casing,  of  a  hollow  rigid  bi'acket 
rigidly  secured  to  said  cabinet  and  extend- 

30  ing  downwardly  therein  and  terminating  in 

an  oblong  s(K'ket.  and  a  resonant  hollow 
sound  amplifier  having  an  oblong  end  se- 

cured in  said  oblong  socket. 
22.  In  a  talking  machine,  an  inclosure,  the 

35  combination  with  a  reproducer  of  an  ampli- 
fier comprising  a  hollow,  rigid,  substantially 

non  -  vibratory  sound  conductor  rigidly 
mounted  within  said  inclosure,  said  sound 
reproducer  communicating  with  one  end  of 

40  said  conductor,  and  a  sounding  board  en- 
tirely inclosed  within  said  inclosure  and 

connnunicating  with  the  other  end  of  said 
conductor. 

2'5.  In  a  talking  machine,  the  combination 
4  5  with  an  inclosure  of  a  hollow  amplifying 

liody  substantially  rectangular  in  cross  sec- 
tion, and  a  hollow  rigid  sound  conducting 

member  secured  within  and  to  said  inclosure 

and  connnunicating  with  the  interior  of  said 
50  body. 

24.  In  a  talking  machine,  the  combination 
with  an  inclosure  of  a  reproducing  mech- 

anism, a  swinging  arm  communicating  with 
said  reproducing  mechanism   and   pivotally 

55  mounted  within  .said  inclosure,  a  hoUoAV 

wooden  amplifier  substantially'  rectangular 
in  cross  section  inclosed  by  said  inclosure, 
and  a  ligid  .sound  conducting  member  se- 

cured   within    said    inclosure   and    i)rovided 
60  with  an  ()i)ening  extending  through  said 

nieifiber.  one  end  of  said  opening  being  cir- 
cidar  and  communicating  with  said  swing- 

ing arm  and  the  oj)posite  end  of  said  open- 

"    I 
ing   being   icctangular   and   communicating 
with  sai<l  amj)lifier.  65 

2.").  In  a  talking  machine,  the  combination 
with  an  inclosure  of  a  iei)roducing  mechan- 

ism, a  swinging  arm  secured  thereto  and  piv- 
otally mounted  in  said  inclosure,  an  ampli- 

fiei-  mounted  within  said  inclosure  and  com-  70 

prising  a  wooden  hollow  portion  substan- 
tially rectangular  in  cross-section  and  a 

heavy  substantially  non  -  vibratory  metallic 
portion  secured  to  said  inclosure,  said  heavy 
])ortion  having  an  opening  therethrough, 
said  opening  being  circular  at  one  end  and 
communi<;ating  with  said  swinging  arni,  and 

rectangular  at  its  other  end  and  communi- 
cating wnth  said  amplifier. 

20.  In  a  talking  machine,  the  combination  80 

with  a  casing  of  a  hollow  rigid  sound  con- 
ducting member  secured  to  said  casing  and 

extendin."-  downwardly  therein,  terminating 
in  a  rectangular  end.  and  a  hollow  sound 

amplifier  having  a  rectangular  end  commu-  85 
nicating  with  the  .said  rectangular  end  of 
said  sound  conducting  member. 

27.  In  a  talking  machine,  the  combination  ■ 
of  a  cabinet  pi'ovided  with  a  sound  outlet         ̂  
opening,   sound   reproducing  means   within  90 
said   cabinet,   a  rigid    hollow    snbstantiall}' 
non  -  vibratory    sound    conducting    member 
mounted  within  said  cabinet  and  having  one 
end  in  communication  with  said  reproducer, 
and  a  sounding  board  mounted  within  said  95 
cabinet  and  arranged  between  the  other  end 
of  said  sound  conducting  member  and  said 

Oldening  in  said  cabinet. 
28.  In  a  talking  machine,  the  combination 

of  a  cabinet,  a  sound  reproducing  inech-  100 
anism  within  said  cabinet,  a  rigid  hollow 

substantially  non-vibratory  sound  conduct- 
ing member  secured  within  said  cabinet, 

and  a  plurality  of  spaced  sounding  boards 
mounted  within  .said  cabinet,  with  the  space  105 
betAveen  said  boards  communicating  with 
said  opening  in  said  conductor,  said  cabinet 
being  provided  Avith  an  opening  adjacent  the 
outer  ends  of  said  sounding  boards. 

29.  In  a  talking  machine,  the  combination  110 
with  a  cabinet,  a  motor,  a  sound  repro<lucer, 
and  a  sound  conveyer,  inclosed  within  said 

cabinet,  of  a  substantially  rectangular  hol- 
low sound  amplifv'ing  body  mounted  within 

and  stationary  with  respect  to  said  cabinet,  115 
one  of  the  outer  .sides  of  said  body  being  a 
sounding  board. 

30.  In  a  talking  machine,  the  combination 
with  a  cabinet  of  a  substantially  rectangular 
hollow  sound  amplifying  body  mounted  120 
within  said  cabinet,  one  of  the  outer  sides  of 
said  body  being  a  sounding  board,  and  a 
rigid  non-vibratory  sound  conductor,  said 
hollow  body  being  supported  at  one  end  only 
by  said  conductor.  125 

31.  In  a  talking  machine,  the  combination 
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Avitli  sound  reproducing  means,  of  a  station- 
ary amplifier,  the  major  portion  of  which 

has  cross  sectional  axes  of  substantially  dif- 
ferent lengths  connected  therewith,  and  an 

5  inclosure  embracing  the  major  j)ortion  of  the 
amplifier. 

32.  In  a  talking  machine,  the  combination 

with  sound  reproducing  means,  of  a  station- 
ary amplifier,  the  major  portion  of  which  is 

10  oblong  in  cross  section  connected  therewith, 
and  an  inclosure,  the  major  portion  of  the 

amplifier  being  mounted  within  said  in- 
closure in  a  fixed  position. 

33.  The  combination  Avith  sound  reproduc- 
15  ing  means,  of  a  cooperating  amplifier  hav- 

ing a  curved  throat  and  diverging  side  walls, 
an  inclosure  embracing  the  major  portion  of 

the  thi'oat  and  walls  of  said  amplifier,  said 
inclosure  being  provided  with  an  opening 

20  opposite  the  delivery  end  of  said  amplifier, 
said  delivery  end  being  out  of  engagement 
with  and  unattached  to  said  inclosiire. 

^•j^ Yr\'*^34:.  In  combination  with  sound  reproduc- 
k  ]\       ing  means,  of  a  flattened  amplifier  located 

25  below  said  reproducing  means,  and  means  to 
convey  the  sound  from  said  reproducer  to 
said  amplifier. 

35.  The  combination  with  sound  repro- 
ducing means,  of  an  amplifier  the  axes  of  the 

30  major  portion  of  which  are  of  substantially 
different  lengths,  and  substantially  non-vi- 

bratory means  to  conduct  the  sound  from 
i  said  rei^roducing  means  to  said  amplifier. 

36.  The   combination   with   sound   repro- 
35  ducing  means,  of   an   amplifier    oblong  in 

cross  section  and  located  below  said  sound 

reproducing  means  and  means  to  conduct  the 
sound  from  said  sound  reproducing  means  to 
said  amplifier. 

55 

37.  The  combination  with  sound  repro-  ̂ g 
ducing  means,  of  a  plurality  of  sounding 
boards  sjiaced  apart  from  each  other  and  lo- 

cated below  said  sound  reproducing  means 
and  means  to  conduct  the  sound  from  said 

reproducing  means  between  said  sounding  45 

boai'ds. 
38.  The  combination  with  sound  repro- 

ducing means  of  a  cooperating  amplifier, 
and  an  inclosure  entirely  embracing  said 
sound  reproducing  means  and  said  amplifier,  50 
and  supporting  said  amplifier  at  one  end 
only,  said  inclosure  being  provided  with  an 
opening  in  a  side  thereof  and  adjacent  the 
delivery  end  of  said  amplifier. 

39.  The  combination  with  sound  repro- 
ducing means,  of  a  cooperating  amplifier,  an 

inclosure  entirely  embracing  said  sound  re- 
producing means  and  said  amplifier  and 

supporting  said  amplifier  at  one  end  only, 
said  inclosure  being  provided  with  an  open-  60 
ing  in  a  side  thereof  and  adjacent  the  deliv- 

ery end  of  said  amplifier,  and  a  closure  for 
said  opening. 

40.  The  combination  with  sound  repro- 
ducing means,  of  a  cooperating  amplifier  65 

having  a  substantially  non- vibratory  smaller 
end  and  a  vibratory  larger  end,  an  inclosure 
entirely  inclosing  said  sound  reproducing 
means  and  said  amplifier  and  rigidly  sup- 

porting said  amplifier  at  its  smaller  end  70 only. 

In  testimony  whereof,  I  have  hereunto  set 
my  hand  thislSth  day  of  July,  A.  D.  190C. 

JOHN  C.  ENGLISH. 

Witnesses : 
Alston  B.  Moulton, 
Alexander  Park. 
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To  all  v)hoTn  it  may  concern: 
Bo  it  known  that  I.  Lox  is  P.  Valiquet, 

a  resident  of  the  city  of  Xew  York,  State  of 
New  York,  have  invented  certain  new  and 

5  u.sefiil  Improvements  in  Sound  -  Boxes  for 
Talking-Machines,  of  whicli  the  following 
is  a  full,  clear,  and  complete  disclosure. 
The  main   objects  of  this  invention  are, 

to  provide  in  a  sound  box  for  talking  ma- 
10  chines,  an  improved  mounting  for  a  stjdus 

bar:  to  provide  an  improved  mounting  for 

a    diaphragm :    and    to   i^rovide    other    im- 
})rovements  as  will  appear  hereinafter. 

In    the    accompanying    drawings,    which 
15  illustrate  a  preferred  embodiment  of  my  in- 

vention.— Figure  1.  is  a  central  longitudinal 
section  of  a  sound-box  con.structed  in  ac- 

cordance with  my  invention.  Fig.  2,  is  a 
cross-section  of  the  diaphragm ;   Fig.   3,  is 

20  a  face  view  thereof;  Fig.  1,  is  a  front  ele- 
vation of  the  sound-box  with  the  cover  and 

stylus-holding  arm  removed  and  with  the 
diaphragm  partially  broken  awa)^;  Fig.  5, 
is  a  front  elevation  of  the  sound-box  Avith 

25  the  cover  stylus-holding  bar  and  diaphragm 
removed ;  Fig.  6,  is  a  face  view  of  a  ring  for 
supporting   the    diaphragm ;    Fig.    7,    is    a 
cro.ss  -  section   thereof:    Fig.   8,   is   a   cross- 

is 

30 
section  of  a  portion  of  the  diaphragm  and 
a  flexible  ring  for  supporting  the  same: 
Fig.  9.  is  a  cross  section  of  a  portion  of  the 
sound  -  box  with  the  diaphragm  support 
shown  in  Fig.  8  applied  thereto:  Fig.  10, 
is  a  cross  section  of  a  portion  of  the  dia- 

35  phragm  and  a  flexible  spring  ring  for  sup- 
porting the  same  and  showing  another  con- 

struction embodying  my  invention ;  and 

P^ig.  11,  is  a  view,  partially  in  elevation  and 
in  section,  illustrating  an  adjustable  rock- 

ing support  for  the  stylus-holder,  being  an 
view  of  certain  parts  shown  in 

1. 

Referring  to  these  drawings,  the  body  1 
of  the  sound-box  is  recessed,  as  shown  at  2, 
to  form  a  diaphragm  chamber,  and  is  pro- 
\ided  Avith  a  tube  3.  extending  rearwardly 
for  connection  with  the  usual  trumpet  or 
hoi-n. 
A  cover  6  is  removably  secured  to  the 

front  of  the  sound-liox.  conveniently  by 
screws  7.  and  serves  as  a  retainer  for  the 

40 

enlarged Fig 

45 

50 

diaphragm  8.  being  provided  with  an  annu- 
lar bead  9  on  its  inner  side,  that  contacts 

with  the  front  face  of  the  diaphragm  near 
its  edge.  In  the  construction  shown  in  Figs.  55 
i  to  7.  I  provide  a  yielding  cushion  as  a 
support  for  one  side  of  the  cliaphragm.  and 
in  the  construction  illu.strated.  this  support 
comprises  a  ring  10  contacting  with  the  edge 

portion  of  the  rear  face  of  the  diaphrag-m  60 
and  yieldingly  supported  by  a  plurality  of 
springs  11.  mounted  in  recesses  12  in  the 
rear  of  the  diaphragm  chamber,  as  shown 
in  Fig.  1.  Tlie  said  ring  10  is  situated  oppo- 

site the  bead  9,  and  the  side  faces  of  the  65 
diaphragm  are  held  between  this  bead  9 
and  the  ring  10. 

As  shown  in  Figs.  2  and  3,  I  prefer  to  em- 
ploy an  insulating  annulus  13,  which  is  in- 

terposed between  the  diaphragm  and  the  70 
bead  9  and  ring  10  between  which  the  dia- 

phragm is  held,  said  annulus  being  of  non- 
sonorous  material,  such,  for  example,  as  felt 
fiber,  and  is  preferably  applied  to  one  or 
both  of  the  opposing  faces  in  the  form  of  an  75 
adhering  coating. 

As  shown  in  Figs.  1  and  .7,  the  ring  10 
may  be  provided  with  an  insulating  coating 
or  annulus  14  on  the  face  thereof  contacting 
with  the  diaphragm.  In  this  wa_v  the  dia^  80 
phragm  is  flexibly  supported  so  that  it  is 
extremely  sensitive  and  reproduces  with  a 
high  degree  of  efficiency  the  vibrations  of 

the  stylus  which  are  conveyed  thei-eto  by  the 

stylus  holder  15.  "  85 The  stylus  holder  15  is  approximately  L- 
shaped,  as  shown  in  Fig.  1,  the  upright  arm 
16  thereof  being  23rovided  with  a  socket  for 
the  stylus  17,  and  with  the  usual  means  for 
holding  the  same  in  place.  The  upper  end  90 
of  the  arm  16  is  curved  and  projects  through 
a  central  opening  in  the  cover  6  toward  the 
diaphragm,  to  which  it  is  attached  in  any 
well-known  manner. 

The  stjdus  holder  15  is  movably  mounted  95 
upon  the  sound-box  cover,  being  fulciiimed 
preferably  by  means  of  twin  points  or  studs 
18.  projecting  rearwarcllj^  from  the  arm  16. 
and  seated  in  depressions  19  in  the  cover  6. 
as  shown  in  Fig.  11.  The  studs  18  are  100 
spaced  equidistant  upon  each  .side  of  an 
Oldening  20  in  the  sound-box  cover,  which  is 
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locatt'cl  over  a  socket  21  in  the  lower  por- 
tion of  tlie  body  of  the  sound-box,  and  the 

horizontal  arm  22  of  the  stylus  holder  pro- 
jects tlirou<2;h  said  ojwninjr  21  into  said 

6  socket. 
For  tlie  purpose  of  holding  the  stylus 

hohler  in  enfra<;enient  with  tlie  diaphragm 
in  a  sensitive  manner  and  under  tension,  and 
also  for  varying  tlie  tension  or  jiressure  upon 

10  the  diaphragm.  I  employ  a  sj^ring  23  that 
encircles  the  arm  22,  and  in  Figs.  1  and  11, 
is  situated  between  a  cam  24  resting  against 
the  rear  face  of  the  cover  G  at  tlie  front  of 

the  socket  21.  and  an  adjustable  nut  25  hav- 
15  ing  screw  -  threaded  engagement  with  the 

rear  end  of  the  arm  22,  said  spring  being 
cone-shajied  with  its  base  resting  against  the 

cam  24.  The  nut  2.")  may  be  constructed  to 
be  turned  by  a  suitable  tool,  or  it  may  be 

20  milled,  and  obviously  can  be  emplov-ed  to  ad- 
just the  tension  of  the  spring  23  so  as  to  vary 

the  pressure,  with  AA'hich  the  stylus-holder 
arm  IG  engages  the  diaphi-agm.  The  cam 
24,  referred  to,  is  provided  with  a  handle  26 

25  by  Avhich  it  may  be  turned  and  its  inclined 
face,  npon  which  the  base  of  the  spring  23 
bears,  serves  also  to  adjust  the  tension  of  the 
spring  independently  of  the  adjustment  at- 

tained by  the  nut  25. 
30  The  spring  ring  shown  in  Fig.  1  exerts  a 

uniform  pressure  upon  the  diaphragm 
throughout  its  circumference,  but  upon  one 
side  only,  and  in  Figs.  8.  9  and  10.  I  have 
shown  a  construction  for  exerting  a  uniform 

35  and  yielding  pressure  upon  both  sides  of  the 
diaphragm  around  its  peripheral  portion 
within  and  adjacent  to  its  circumferential 
edge  or  Avail  of  a  flexible  spring  ring  with  a 
recess  throughout  its  inner  circumference  to 

40  provide  a  seat  for  the  peripheral  portion 
above  referred  to  of  the  diaphragm.  In 
Figs.  8  and  9,  this  flexible  spring  ring  27  is 
in  the  form  of  a  tube  slit  throughout  its  in- 

ner circumference,  as  shown  at  28,  with  the 
45  i^eripheral  portion  of  the  diaphragm  8  seated 

within  the  slit  portion,  while  the  slit  pox'tion 
of  the  ring  27  engages  both  faces  of  the  dia- 

phragm. In  Fig.  9.  a  diaphragm  so  sup- 
ported is  shown  in  position  within  the  sound- 

50  box.  the  ring  27  lying  within  the  diaphragm 
chamber  2.  and  held  in  place  by  the  cover  6. 
which  engages  the  front  side  of  the  ring  so 
that  the  latter  is  held  between  the  cover  G 
and  the  rear  wall  of  the  diaphragm  cham- 

55  ber  2. 

In  Fig.  10,  another  form  of  spring  ring  29 
is  shown,  which  consists  of  a  double  walled 
tube  separated  throughout  its  inner  circum- 

ference with  the  walls  joined  at  the  sepa- 
60  rated  portion,  as  shown  at  30.  and  with  the 

diaphragm  8  engaged  on  both  faces  by  the 
portion  of  the  tube  joining  the  walls,  as 
shown  at  30. 

It  is  obvious  that  various  changes  might 

be  made  in  the  details  of  the  constructions  65 
shown,  without  departing  from  the  spirit  of 
this  invention  or  the  scope  of  the  appended 
claims. 

Having,  therefore,  described  my  invention, 
what  I  claim  as  new.  and  desire  to  protect  by  70 
Letters  Patent,  is: — 

1.  In  a  sound  recording  and  reproducing 

machine,  an  L-shaped  .stylus  holder  ful- 
crumed  uyxm  the  sound-box  in  operative  re- 

lation to  the  diajihragm  and  having  a  rock-  75 
ing  movement  under  the  direct  action  of  the 
vibrating  stylus  carried  thereby,  a  spring 
encircling  the  short  arm  of  the  holder  and 

having  a  beai'ing  against  the  sound-box.  and 
adjusting  means  for  varv'ing  the  pressure  80 
exerted  by  the  holder  upon  the  diaphragm. 

2.  In  a  sound  recording  and  rej)roduciiig 
machine,  an  L-sliaped  stylus  holder  ful- 
crumed  upon  the  sound-box  in  operative  re- 

lation to  the  dia])liragm  and  having  a  rock-  85 
ing  movement  under  the  direct  action  of  the 
vibrating  stylus  carried  thereby,  a  spring 
encircling  the  short  arm  of  the  holder  ana 
having  a  bearing  against  the  sound  box. 
and  means  for  adjusting  the  short  arm  to  90 
vary  the  pressure  of  the  long  arm  upon  the 
diaphragm. 

3.  In  a  sound  recording  and  reproducing 
machine,  an  L-shaped  stylus  holder  ful- 
crumed  upon  the  sound-box  in  operative  re-  95 
lation  to  the  diaphragm  and  having  a  rock- 

ing movement  under  the  direct  action  of  the 
vibrating  stylus  carried  thereby,  a  spring 
encircling  the  short  arm  of  the  holder  and 
having  a  bearing  against  the  sound-box,  and  100 
an  adjustable  cam  interposed  as  a  bearing 
for  the  spring. 

4.  In  a  sound  recording  and  reproducing 

machine,  an  L-shaped  stylus  holder  ful- 
crunied  upon  the  sound-box  in  operative  re-  105 
lation  to  the  diaphragm  and  having  a  rock- 

ing movement  under  the  direct  action  of  the 
vibrating  stylus  carried  thereby,  a  conical 
sjDring  encircling  the  short  arm  of  the  holder, 
and  an  adjustable  cam  interposed  as  a  bear-  110 
ing  for  the  base  of  the  cone  spring. 

5.  In  a  sound  recording  and  reproducing 

machine,  an  L-shaped  stylus  holder  ful- 
crumed  upon  the  sound-box  in  operative  re- 

lation to  the  diaphragm  and  having  a  rock-  115 
ing  movement  under  the  direct  action  of  the 
vibrating  stylus  carried  thereby,  a  conical 
spring  encircling  the  short  arm  of  the  holder- 
a  nut  upon  the  threaded  extremity  of  the 
arm  for  varying  the  tension  of  the  sjDring  120 
and  an  adjustable  cam  interposed  as  a  bear- 

ing for  the  base  of  the  cone  spring. 
G.  In  a  sound  recording  and  reproducing 

machine,  a  sound-box  ajiertured  at  or  near 
its  circumference,  an  L-shaped  stylus  holder  125 
fulcrumed  u):)on  the  sound-box  with  its  short 
arm  lying  in  the  aperture  thereof,  said 
holder  having  a  rocking  movement  about  its 
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fulcrum  under  the  action  of  the  vibrating 
stylus  carried  thereby,  a  conical  spring  en- 

circling the  short  arm  of  said  L-shaped 
holder  within  the  sound-box  aperture,  a 

5  nut  upon  the  threaded  exti'emity  of  said  arm, 
and  an  adjustable  cam  interposed  between 

the  spring  and  the  sound-box. 
7.  In  a  sound  recording  and  reproducing 

machine,  a  sound-box  open  at  its  front  end. 
10  a  diaphragm  adapted  to  said  sound-box.  and 

a  flexible  spring  ring  engaging  both  sides  of 
the  diaphragm  upon  its  peripheral  portion 
within  and  adjacent  to  its  circumferential 
edge  or  wall,  to  retain  the  same  in  position. 

15  substantial^  as  described. 
8.  In  a  sound  recording  and  reproducing 

machine,  a  sound-box  open  at  its  front  end, 
a  diaphragm  adapted  to  said  sound-box,  and 
a  flexible  spring  tubular  ring,  engaging  both 

20  sides  of  the  diaphragm  upon  its  peripheral 
portion  within  and  adjacent  to  its  circum- 

ferential edge  or  wall,  to  retain  the  same  in 
position,  substantially  as  described. 

9.  In  a  sound  recording  and  reproducing 
25  machine,  a  sound-box  open  at  its  front  end, 

a  diaphragm  adapted  to  said  sound-box,  and 
a  flexible  spring  ring  of  C-shaped  cross  sec- 

tion, engaging  both  sides  of  the  diaphragm 
to  retain  the  same  in  position,  substantially 

30  as  described. 

10.  In  a  sound-recording  and  reproducing 
machine,  a  sound-box  open  at  its  front  end, 
a  diaphragm  adapted  to  said  sound-box  and 
a  flexible  spring  ring  recessed  throughout  its 

35  inner  circumference  to  provide  a  seat  for  en- 
gaging both  sides  of  the  diaphragm  upon 

its  peripheral  portion  within  and  adjacent 
to  its  circumferential  edge  or  wall. 

11.  In  a  sound  recording  and  rejjroducing 
40  machine,  a  sound-box  open  at  its  front  end, 

a  diaphragm  adapted  to  said  sound-box,  and 
a  flexible  spring  tubular  ring  recessed 

throughout  its  inner  circumference  to  pro- 
vide for  engaging  both  sides  of  the  dia- 

4  5  phragm  upon  its  peripheral  portion  within 
and  adjacent  to  its  circumferential  edge  or 
wall. 

12.  In  a  sound  recording  and  reproducing 
machine,  a  sound-box  open  at  its  front  end, 

50  a  diaphragm  adapted  to  said  sound-box,  and 
a  flexible  spring  tubular  ring  slit  throughout 
its  inner  circumference  to  provide  a  seat  for 
engaging  both  sides  of  the  diaphragm  upon 
its  peripheral  portion  within  and  adjacent 

55  to  its  circumferential  edge  or  wall. 
18.  In  a  sound  box,  a  diaphragm  and  a 

tubular  hollow  ring  recessed  throughout  its 
inner  circumference,  the  edges  of  said  recess 
being  arranged  to  engage  both  faces  of  the 

60  diaphragm  within  and  adjacent  to  their  cir- 
cumferential edges  or  wall. 

14.  In  a  sound  box  open  at  its  front  end,  a 
diaphragm  and  a  tubular  hollow  ring  re- 

cessed throughout  its  inner  circumference, 

the  edges  of  said  recess  being  arranged  to  65 
engage  both  faces  of  the  diaphragm  within 
and  adjacent  to  their  circumferential  edges 
or  wall. 

lo.  In  a  sound  box,  a  diaphragm  and  a 
tubular  resilient  hollow  ring  recessed  70 
tliroughout  its  inner  circumference,  the  edges 
of  said  recess  being  arranged  to  engage  both 
faces  of  the  diaphragm  within  and  adjacent 
to  their  circumferential  edges  or  wall. 

16.  In  a  sound  box,  the  combination  with  75 
a  casing,  of  a  stylus  bar,  mounted  to  oscillate 
thereon,  an  arm  rigid  with  said  bar,  and  a 
spring  encircling  said  arm  and  inclosed  by 
said  casi)ig  to  hokl  said  bar  upon  its  mount- 

ing. 80 
IT.  In  a  sound  box,  the  combination  with 

a  casing,  of  a  stylus  bar  mounted  thereon, 
an  arm  rigid  with  said  bar  projecting  into 
said  casing,  and  a  spring  encircling  said 
arm  to  hold  said  bar  in   position.  85 

18.  In  a  somid  box,  the  combination  with 
a  stylus  bar,  of  a  mounting  therefor,  an  arm 
connected  to  said  bar,  a  conical  spring  sur- 

rounding said  arm  for  holding  said  bar 
upon  its  mounting,  and  an  adjustable  cam  90 
interposed  between  the  base  of  said  spring 
and  said  mounting. 

19.  In  a  sound  box,  the  combination  with 
a  stylus  bar,  of  a  mounting  therefor,  an  arm 
connected  to  said  bar,  a  conical  spring  sur-  95 
rounding  said  arm  and  tapering  outwardly 
from  said  bar  for  holding  said  bar  upon  its 
mounting,  and  an  adjustable  cam  forming  a 
bearing  for  the  base  of  said  spring. 

20.  In  a  sound  box,  the  combination  with  100 
a  stylus  bar,  of  a  mounting  therefor,  an  arm 
rigid  with  said  bar,  a  conical  spring  encir- 

cling said  arm  for  holding  said  bar  upon 
its  mounting,  and  an  adjustable  cam  upon 
said  arm  forming  a  bearing  for  the  base  of  105 
said  spring. 

21.  In  a  sound  box,  the  combination  with 

a  stylus  bar,  of  a  mounting  thei'efor,  an  arm 
rigid  with  said  bar,  a  conical  spring  encir- 

cling said  arm  and  tapex'ing  outwardly  from  110 
said  bar  for  holding  said  bar  upon  its  mount- 

ing, and  an  adjustable  cam  upon  said  arm 
forming  a  bearing  for  the  base  of  said 
spring. 

22.  In  a  sound  box,  the  combination  with  115 
a  stylus  bar,  of  a  mounting  therefor,  an  arm, 
and  a  cam,  and  a  spring  encircling  said  arm 
to  hold  said  bar  upon  its  mounting. 

23.  In  a  sound  box,  the  combination  with 
a  stylus  bar.  of  a  mounting  therefor,  an  arm  120 
connected  to  said  bar,  a  spiral  spring  encir- 

cling said  bar  to   hold   said  bar  upon  its 
mounting,  and  a  cam  contacting  with  said 
spring  to  adjiist  the  tension  thereof. 

24.  In  a  sound  box,  the  combination  with  125 
a  casing,  of  a  stylus  bar  mounted  thereon, 
an  arm  connected  to  said  bar,  a  spring  sur- 

rounding said  bar  and  located  in  said  casing 
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,  to  hold  said  bar  upon  its  uiountin^,  and  a 
oam  con(actin<r  with  said  spring;  to  adjust  the 
tension  ilicrcof. 

25.  The  combination  wiih  a  st.vhis  bar,  of 

6  a  nionntinj;  therefor,  a  spring  to  hold  said 

bar  upon  its  mounting:,  and  a  cam  forming  a 
l)earing  for  said  spring. 

■JC.  The  coml)ination  with  a  stylus  bar,  of 

a  mounting  therefor,  an  arm  connected  to 

10  said  bar,  a  s|)ring  carried  by  said  arm,  and 

means  movable  independently  of  said  arm 

for  adjusting  said  spring  to  hold  said  bar 
ujion  its  mounting. 

•27.  The  combination  with  a  diaphragm,  of 

15  a  mounting  therefor  comprising  a  ring  re- 
cessed about  its  inner  circinnference  engag- 

ing both  sides  of  the  diaphragm  within  and 
adjacent  its  periphery. 

28.  The  combination  with  a  diaphragm,  of 

20  a  mounting  therefor  comprising  a  resilient 

ring  recessed  about  its  inner  circumference 

engaging  both  sides  of  the  diaphragm  within 
and  adjacent  its  periphery. 

29.  In  a  sound  box.  the  combination  with  a 

Ab 

diajjhragni  of  a  mounting  therefor  compris-   25 
ing  a  tubular  ring  split  throughout  its  inner 
circumference  engaging   both   sides   of   the 

diaphragm  adjacent  and  within  its  periph- 

30.  In  a  sound  box,  the  combination  with  a  30 

diaphragm  of  a  mounting  therefor  compris- 
ing a  tubular  ring  split  throughout  its  inner 

circumference  and  substantially  C-shaped  in 

cross  section  engaging  both  sides  of  the  dia- 

phragm. 31.  In  a  sound  box,  the  combination  with  a 

diaphragm  of  a  mounting  therefor  compris- 
ing a  resilient  tubular  ring  split  throughout 

its  inner  circumference  and  substantially  C- 

shaped  in  cross  section  engaging  both  sides  40 
of  the  diajjhragm. 

In  witness  whereof.  I  have  hereunto  set 

my  hand  this  20th  day  of  October.  11K):5. 
LOUIS  V.  VALIQUET. 

Witnesses: 
John  F.  Grauy, 

Harry  Cobb  Kennedy. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  Sanderson, 

a  citizen  of  the  United  States,  residing  in 
the  borough  of  Brooklyn,  in  the  county  of 

5  Kings,  city  and  State  of  New  York,  have  in- 
vented certain  new  and  useful  Improvements 

in  Processes  of  Making  Eecords  for  Phono- 
graphs, &c.,  of  which  the  following  is  a 

specification. 
10  This  invention  relates  to  an  improved 

jDrocess  of  making  records  for  phonographs 
or  the  like. 

This  invention  is  especially  directed  to  a 
process  of  making  records  in  disk  form,  al- 

15  though  it  is  capable  of  application  to  other 
shapes  of  records. 

Disk  records  for  phonographs  or  other 
sound  reproducing  devices  are  now  com- 
monlj^  made  of  a  plastic  composition  which 

20  is  impressed  with  the  sound  record  by  a  suit- 
able matrix  under  the  action  of  a  hydraulic 

or  other  press.  Such  composition  is  usually 
formed  in  sheets,  and  during  the  operation 
of  molding  such  sheets  are  placed  upon  a 

25  steam  table  which  renders  the  composition 
sufficiently  plastic  to  be  worked.  The  mold, 
which  contains  the  matrix,  is  then  filled  with 
a  suitable  quantity  of  the  composition,  the 
operator  cutting  off  a  sufficient  number  of 

30  pieces  to  form  the  finished  record.  The  mold 
is  then  placed  under  the  press  and  subjected 
to  a  pressure  of  from  60  to  80  tons,  during 
which  time  the  composition  receives  the  im- 

pression of  the  matrix.     This  process  is  a 
35  comparatively  slow  and  laborious  one,  and 

results  in  a  record  which  is  expensive  and 
easily  broken. 

According  to  the  preferred  mode  of  prac- 
ticing my  invention  I  take  a  disk  of  iron  or 

40  steel,  or  other  hard  tenacious  non-hygro- 
scopic material,  and  apply  to  such  disk  a 

layer  or  coating  of  plastic  material  which  is 
sufficiently  thick  to  receive  the  sound  record, 
and  while  such  material  is  in  a  plastic  state 

45  press  the  sound  record  upon  it  by  a  suitable 
matrix.  It  is  important  that  the  base  shall 
be  constructed  of  a  material  which  is  hard 

and  tenacious,  so  that  it  is  not  liable  to  be 
broken,  either  in  transportation  or  use.     It 

50  is  also  important  that  such  base  shall  not  be 
affected  by  the  moisture  in  the  atmosphere, 
as  otherwise  it  will  be  liable  to  warp  and 
thus  render  the  record  useless.  It  is  also  im- 
jDortant  that  such  base  be  limited  in  weight. 

55  Any  material  which  conforms  to  these  re- 
quirements may  be  used  but  I  prefer  sheet 

iron  or  steel  of  sufficient  thickness  to  retain 

its  flat  or  other  proper  form  under  the  condi- 
tions of  use. 

The  plastic  material  (by  which  term  I  60 
mean  any  suitable  material  which  is  capable 
of  being  rendered  plastic  to  receive  the  im- 

pression of  the  sound  matrix,  and  which 
afterward  hardens)  may  be  of  any  of  the 
compositions  usually  employed  for  this  pur-  65 
pose.  I  prefer  a  mixture  of  barites  33  parts, 
terra  alba  16^  parts,  clay  16^  parts,  flock  3 
parts  and  shellac  31  parts. 

In  practicing  the  process  in  its  preferred 
form,  I  first  cut  the  sheet  iron  or  steel  into  70 
disks    of    suitable    proportions,    and    thor- 

oughly clean  same,  whereupon  I  apply  to 
one  side  of  the  disk  a  layer  of  paper,  as- 

bestos   or    other    suitable   fibrous   material, 
preferably    by    pasting    or    cementing    the  75 
paper  to  the  plate,  using  for  this  purpose 
any  suitable  adhesive,  such  as  an  ordinary 
casein  solution.     By  this  means   any   con- 

traction or  expansion  of  the  plate  has  no 
substantial  effect  upon  the  plastic  composi-  80 
tion,  and  the  latter  is  enabled  to  adhere  more 
effectually  than  if  it  were  applied  directly 
to  the  metal  itself.     I  may  then  apply  the 

plastic  composition  to  the  disk  in  any  suit- 
able way  as  by  heating  the  composition  and  85 

applying  it  in  its  plastic  form,  but  I  prefer 
to  coat  the  disk  by  two  separate  operations, 
by  means  of  which  I  am  enabled  to  more 

quickly  and  conveniently  obtain  the  requi- 
site thickness  of  coating.    To  this  end  I  pre-  90 

pare  a  solution  containing  a  suitable  quan- 
tity of  plastic  composition,  dissolved  in  a 

suitable  medium  which  is  adapted  to  dry 
quickly,  such  as  alcohol.     I  preferably  use 
for  this  100  parts  of  plastic  composition  and   95 
62  parts  of  alcohol,  the  shellac  of  the  com- 

position being  first  dissolved  in  the  alcohol 
and  the  whole  being  intimately  mixed,  pref- 

erably by  being  ground  together.    This  so- 
lution is  applied  to  the  paper,  and  is  allowed  lOO 

to  dry  thereon,  this  being  quickly  accom- 
plished by  the  evaporization  of  the  alcohol. 

The   disks  are  then  taken  to  the  molding 

room  and  a  further  quantity  of  plastic  com- 
position in  a  dry,  powdered  or  granulated  105 

state  is  applied  thereto,  preferably  by  sprin- 
kling it  thereon  by  a  sieve  or  other  suitable 

device.     The  disks  are  then  placed  upon  a 
steam  table  and  the  first  coating  and  the 

powdered  composition  are  softened  so  that  HO 
they  become  substantially  homogeneous,  and 
the  operator  then  places  the  disk  in  the  mold 
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with    its   coated   side   dowiiwanl    and    then 

phices  the  niohl  in  the  press.     Dmnifi:  tlie 

pressing  operation  the  mold  is  cook'd  >o 
 that 

the  composition  hardens  after  receiving  the 

5   iiiinression  of  the  sound  matrix.     After  tlie 

pressing  operation  the  mold  is  kept  clo
sed 

until  the  record  is  cool.     If  desired  instea
d 

of  sprinkling  the  composition  npon  the  dis
k 

before  the  hitter  is  heated  preliminary  to 

10  the  molding  operation,  it  may  be  spnnk
lexl 

thereon  after  heating,  when  the  first  co
at- 

inc^  is  in  a  softened   state,   sufficient   heat 

boTng  afterward  applied  to  soften  the  ent
ire 

composition.  .  . 

15       In  the  drawings,  Figure  1  is  an  eleva
tion 

of  a  disk  made  according  to  my  invention
 

in  its  preferred  form.  Fig.  2  is  a  sectio
n 

thereof  prior  to  the  molding  operation   th
e 

several  layers  being  exaggerated  for  c
 lea r- 

20  ness,  and  Fig.  3  is  a  similar  vicav  aft
er  the 

molding  operation.        .      ,     ,  t>  •    u 

In  the  drawings  A  is  the  base,  15  is  the 

layer  or  coating  of  fibrous  material,  and  O 

is  the  layer  or  coating  of  plastic  materia
l. 

25  In  Fig.  2  C  is  the  coating  of  liquid  co
m- 

position and  C^  the  layer  of  powdered  com- position. .  .-       u 

The  process  provided  by  my  invention  has
 

several    extremely    important    advantages 

30  over  those  of  the  prior  art.    By  forming  the 

base  of  a  hard  tenacious  material  of  the 

suitable  character,  I  am  enabled  to  restrict
 

the  quantity  of  plastic  material  necessari
ly 

used  to  the  minimum.    This  renders  it  feasi
- 

35  ble  to  use  the  plastic  material  m  the  form 

either   of   a   powder   or   a   liquid   solution. 

Such  solution  or  powder  can  be  easily  ap- 

plied by  unskilled  labor.    I  am  also  enabled 

to  effect  an  important  economy  of  time  dur- 

40  ing  the  molding  operation.     By  my  inven- 
tion it  is  only  necessary  for  the  operator  to 

have  a  number  of  disks  upon  the  steam  table 

kept  at  a  suitable  degree  of  heat,  and  to 

place  them  in  the  mold  as  rapidly  as  the 

45  action  of  the  press  permits.     This  may  be 

easily  and  rapidly  done  by  unskilled  labor, 

whereas  under  the  methods  now  commonly 

practiced  it  takes  considerable  time  to  cut 

the  necessary  material  for  each  mold  from 

50  the  sheet  and  a  considerable  amount  of  skill 

to  measure  the  precise  quantity  of  material 

which  is  required  for  each  mold.    Each  of 

the  disks  prepared  according  to  the  pres- 

ent process  contains  substantially  the  cor- 
rect tiiickness  of  plastic  material  and  the  55 

operator  has  nothing  furtlier  to  do  than  to 

place  them  within  the  molds  with  the  layer 

of  plastic  material  downward,  close  the  mold 

and  at  once  place  it  in  the  press.     Further- 

65 

more  there  Is  no  danger  of  breaking  or  60 

cracking  the  record  either  during  the  mold- 
ing ()i)eration  or  in  removing  the  record 

from  the  mold.  By  my  invention  I  am  also 

enal)le(l  to  provide  a  disk  having  a  sound 
record  on  each  side,  which  may  be  easily 

accomplished  1)V  coating  the  disk  on  both 

sides  with  the  plastic  composition  and  im- 

pressing the  sound  records  thereon  by  the 

use  of  two  matrices  in  a  single  molding  op- 
eraticm.  This  is  a  difficult  if  not  impossible  70 

operation  with  prior  processes  of  manufac- ture. 

The  new  record  provided  by  my  invention 

has  numerous  advantages  over  those  hereto- 
fore made,  including  a  greater  degree  of  75 

durability,  and  economy  of  manufacture.  I 
do  not  herein  claim  such  record,  as  this 

forms  the  subject  matter  of  another  applica- 
tion filed  by  me  July  14,  1909,  Serial  No. 

32(),202.        ■  ,      •,    V     ̂° 
Although  I  have  described  m  detail  the 

preferred  process  of  practicing  my  inven- tion. I  do  not  wish  to  be  limited  thereto  as 

various  changes  may  be  made  therein  with- 

out departing  from  the  spirit  of  my  inven-  85 tion.  .  . 

An  important  feature  of  my  invention  is 
the  fact  that  I  am  enabled  to  produce  a 

record  with  an  extremely  thin  coating  of 

composition,  and  this  aids  materially  in 

cheapening  the  cost  of  the  record. 

What  I  claim  is:— 

The  process  of  making  records  for  phono- 

graphs or  the  like  which  consists  in  apply- 

fng  a  layer  of  fibrous  material  to  a  metal 

base  and"  then  forming  a  layer  or  coating  of 

plastic  composition  on  said  fibrous  material 

and  impressing  a  sound  record  on  said  layer while  in  its  plastic  state.  . 

In  witness  whereof,  I  have  hereunto  signed  100 

my  name  in  the  presence  of  two  subscrib- 
ine  witnesses.  ^^^^ 

^  WILLIAM  SANDERSON. 

Witnesses : 
EXTGENE  V.  MyEKS, 

Theodore  T.  Snell. 
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UNITED  STATES  PATENT  OFFICE. 
JOHN    B.    BROWNING,    OF    KANSAS    CITY,    MISSOURI.    ASSIGNOR    TO    VICTOR    TALKING 
MACHINE  COMPANY,  OF  CAMDEN,  NEW  JERSEY,  A  CORPORATION  OF  NEW  JERSEY. 

TALKING-MACHINE. 

948,040.  Specification  of  Letters  Patent.  Patented  Feb.  1,  1910. 
Original  application  filed  December  22,  1903,  Serial  No.  186,197.     Divided  and  this  application  filed  March 

31,  1908.     Serial  No.  424,317. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  B.  Browning,  a 

citizen  of  the  United  States,  and  a  resident 
of  Kansas  City,  county  of  Jackson,  and 

5  State  of  Missouri,  have  invented  certain  new 
and  useful  Improvements  in  Tallcing-Ma- 
chines,  of  which  the  following  is  a  full,  com- 

plete, and  exact  disclosure,  reference  being 
had  to  the  accompanying  drawings,  forming 

10  a  part  of  this  specification,  this  application 
being  a  division  of  my  application  filed  De- 

cember 22, 1903,  Serial  No.  186,197. 
The  objects  of  my  invention  are:  to  pro- 

vide in  a  talking  machine  a  plurality   of 
15  sound  boxes  arranged  to  reproduce  either 

simultaneously  or  separately  the  same  tones 
from  a  single  record,  and  to  arrange  the  said 
boxes  so  that  the  operator  is  enabled  to 
change  the  volume  and  quality  of  the  sound 

:0  at  will,  by  raising  one  box  Avhile  the  other 
continues  playing;  to  provide  means  where- 

by a  pair  of  independent  sound  boxes  may  be 
supported  by  a  single  sound  tube;  to  pro- 

vide   an    improved    mounting    for    a    dia- 
25  phragm;  to  provide  an  improved  mounting 

for  a  stylus  bar;  to  provide  means  for  the 
lateral  adjustment  of  a  stylus  needle  with 
respect  to  its  stylus  bar;  and  to  provide 
other  improvements,  all  of  which  will  be 

30  fully  set  forth  in  the  following  description 
and  particularly  pointed  out  in  the  append- 

ed claims. 
Referring  to  the  drawings :  Figure  1  is  a 

plan  view  of  a  talking  machine  having  my 
35  improvements  embodied  therein.  Fig.  2  is  a 

side  elevation  of  the  same.  Fig.  3  shows  an 
enlarged  plan  and  end  view  of  one  of  the 
U-.shaped  tubes  as  used  in  my  device.  Fig.  4 
is  a  half  section  and  half  elevation  of  the 

40  tee  connection.  Fig.  5  is  an  end  view  of  one 
portion  of  said  tee.  Figs.  6  and  7  are  front 
and  sectional  views  respectively  of  one  of 
the  couplings.  Figs.  8,  9  and  10  are  side, 
central  sectional,  and  bottom  views  respec- 

45  (ively  of  one  of  my  reproducers,  and  Fig.  11 
is  a  diagrammatic  view  of  the  spring  used 
in  my  device. 
On  reference  to  the  drawings  it  will  be 

observed  that  my  invention  embodies  two 
50  independent  sound  boxes  or  reproducers  1 

and  2,  each  having  a  circular  diaphragm  2^ 
made  of  any  suitable  material,  preferably 
mica,  Avith  a  split  rubber  tube  or  ring  3  in- 

casing the  edge  of  said   diaphragm   com- 

pletely, and  preventing  the  mica  from  com-  55 
ing  in  contact  with  any  part  of  the  sound 
box  or  casing. 

A  rubber  tube  gasket  i  is  inserted  in  the 
boxes  to  hold  the  split  tube  or  ring  3  and 
mica  diaphragm  2^  in  their  proper  relative  60 
positions,  and  both  are  kept  securely  in  place 
by  the  use  of  a  metallic  ring  4^  which  may  be 
connected  to  or  attached  to  the  box  or  casing 
in  any  suitable  manner. 

The  stylus  bar  5  is  preferably  made  of  one  65 
piece  of  metal,  and  is  phonetically  connected 
to    the    diaphragm    2^     by    any    improved 
method,  and  extends  through  openings  in 
the  rubber  gasket  4  and  sound  box  casing. 
The  free  end  of  the  stylus  bar  5  comprises  an  70 
enlarged   cylindrical   portion   6   forming   a 
socket,  as  shown,  and  is  provided  Avith  op- 

positely extending  rigid  arms  7  rigid  there- 
Avith,  to  the  ends  of  Avhich  are  rigidly  se- 
curecl  by  rivets  or  otherwise  the  ends  of  the  75 

two  spring  arms  8  and  9,  which  are  connect- 
ed at  their  opposite  ends  by  the  rigid  flat 

portion  10  forming  a  U  shaped  spring  sup- 
port for  the  stjdus  bar. 

The  U  shaped  support  for  the  stylus  bar  80 
is  preferably  made  of  spring  steel.    During 
the  cour.se  of  construction  of  the  same,  and 
before  being  tempered,  the  arms  8  and  9  of 
the  support  are  deflected  in  opposite  direc- 

tions from  the  central  plane  of  the  support,  85 
to  assume  the  position  shown  in  Fig.  11,  and 
the  support  is  then  tempered  uniformly  so 
that  when  the  support  is  secured  in  place 
between  the  sound  box  and  the  rigid  arms 
of  the  stylus  bar,  and  the  arms  8  and  9  are  90 
brought  into  the  same  plane  and  are  held  in 
parallel  directions,  the  arms  will  be  under 
balanced  stresses. 

In  order  to  connect  the  U  shaped  support 
for  the  stylus  bar  rigidly  Avith  the  sound  box  95 
ca.sing,  and  yet  to  permit  free  elastic  move- 

ment of  the  arms  8  and  9  of  the  support,  one 
side  of  the  casing  is  flattened  and  a  plate  11 
is  rigidly  secured  thereto  by  means  of  screws 

11',  and  the  central  portion   10   of  the   U.  100 
shaped  support  is  held  rigidly  in  position 
against  a  washer  12  mounted  upon  the  outer 
surface  of  the  flat  plate  11  by  means  of  a 
screAV  13  passing  through  the  central  portion 
10,  the  washer  12,  the  plate  11,  and  into  the  105 
sound  box  casing.     By  this  means  the  cen- 

tral portion  10  of  the  U  shaped  support  is 
held  rigidly,  and  the  arms  S  and  9  of  the 
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support  are  free  to  yiekl  to  the  oscillation  of 
the  styhis  bar.  ̂ \  ith  (his  construction  in 
mind  it  is  evident  that,  owing  to  the  rigidity 
of  tlie  oppositely  extending  arms  7  of  the 

5  stylus  bar,  and  the  rigidity  of  the  compara- 
tively broad  central  ])ortion  10  of  the  U 

shaped  support,  the  stylus  bar  is  held  rigidly 
by  the  parallel  spaced  spring  arms  10  against 
any  force  tending  to  oscillate  the  stylus  bar 

10  in  a  plane  parallel  to  the  diaphragm,  and  it 
is  also  evident  that  the  comparatively  narrow 
spring  arms  8  and  0  of  the  support  will  oflfer 
very  slight  resistance  to  any  force  tending  to 
oscillate  the  stjdus  bar  in  a  plane  perpendic- 

15  nlar  to  the  diaphragm. 
The  adjustable  needle  arm  14  is  provided 

with  a  set  screw  15  to  properly  hold  the 
needle  point  10,  when  inserted  in  the  hollow 
end  of  the  adjustable  arm  14,  and  is  thus 

20  firmly  secure<l  to  the  stylus  bar  5  at  its  free 
end  6,  by  the  set  screw  17.  This  construction 
affords  an  easy  and  positive  method  of  fixing 
the  distances  and  maintaining  the  position 
of  the  needles  lO,  10  on  the  sound  record  30, 

25  as  shown  in  Fig.  2. 
It  is  to  be  understood  that  a  duplicate  of 

the  stylus  bar  and  supporting  means  there- 
for described  in  connection  with  sound  box 

1,  is  mounted  upon  the  sound  box  2,  and  the 
30  crank  formation  of  the  bar  14  permits  the 

stylus  of  one  sound  box  to  be  placed  in  posi- 
tion to  track  after  the  stylus  of  the  other 

sound  box  in  the  same  sound  groove. 
A  metallic  U  shaped  tube  18  is  perma- 

35  nently  secured  to  the  case  of  the  sound  box  1 
or  2  by  a  driving  fit,  as  shown  in  Fig.  9. 
Said  tube  has  fitted  on  its  free  end  a  collar 
19  jDrovided  with  a  stop  plate  or  projection 
20  which  interlocks  with  the  stop  plate  21  on 

40  the  tapered  tee  22.  This  method  of  fasten- 
ing gives  the  necessary  support  to  the  sound 

boxes  1  and  2  when  not  resting  on  the  record 
30  and  still  allows  for  the  requisite  vertical 
motion  when  following  the  track  or  grooves 

45  of  the  record,  due  to  the  unequal  thickness 
of  the  record  and  uneven  motion  of  the  turn- 

table 23,  which  carries  the  record. 
The  tapered  tee  22  is  made  of  any  suitable 

cast  metal  and  is  provided  with  right  and 
50  left  hand  screw  threads  24,  24  on  each  end 

of  the  longitudinal  run,  said  threads  being 

so  cut  as  to  readily  engage  the  tlu'oads  24' 
of  the  union  collar  19,  so  as  to  hold  the  free 
end  of  the  tube  18  securely  to  the  tapered 

55  tube  without  binding.  The  faltered  tee  is 
further  provided  Avith  a  circular  baffle  plate 
or  deflector  25,  preferably  integral  there- 
Avith,  for  the  purpose  of  deflecting  the  sound 
waves  coming  through  the  tubes  18  from  the 

60  sound  boxes  1  and  2,  and  giving  the  Avaves 
the  proper  direction  through  the  tapered 
tee  to  the  horn  or  mega])hone  20  Avhich  is 
screwed  to  the  tee  as  shown.  The  deflector 
thereby  secures  the  full  benefit  of  the  repro- 

65  ducing  qualities  of  each  sound  box  or  repro- 

10 

80 
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ducer  through  a  single  channel  without  any 
minifying  effect  from  one  reprfxlucer  upon 
the  other,  greatly  increasing  the  clearness, 
distinctness  and  intensity  of  the  reproduced 
sound  Avaves. 

The  horn  or  megaphone  20  and  the  ta- 
pered tee  22  are  suppoited  by  a  post  27  hav- 

ing suitable  bearings  in  the  metal  arm  28, 
Avhich  is  secured  to  the  cabinet  29  in  an}'  ap- 

proved mannei-.  The  cabinet  29  contains  a 
spring  actuated  or  other  motor  necessary  to 
revolve  the  turntable  23,  carrying  the  record 
30.  The  tee  being  free  to  move  upon  the 
box  and  arm  connection,  thus  provides  for 
all  necessary  lateral  motion  of  the  sound 
boxes  or  reproducers. 

Figs.  1  and  2  of  the  draAvings  show  the 
use  of  the  adjustable  needle  arms  14,  14,  ap- 

plied to  bring  the  needle  points  10,  10  into 
their  proper  relative  positions  to  reproduce  §5 
jDractically  simultaneously  the  same  sound 
Avaves  and  thus  remedy  any  imperfection  in 
the  tracking  of  either  sound  box  in  the  track 
or  grooA^e  of  the  record. 

The  split  rubber  tube  or  ring  3,  engaging 

the  diaphragm  2'  at  its  edge,  serves  as  a 
packing  and  as  an  insulation  for  the  dia- 

phragm, prevents  the  edge  of  the  diaphragm 
from  splitting,  and  reduces  to  a  minimum 
the  rattling  and  other  unpleasant  noises 
caused  by  the  diaphragm  coming  in  contact 
with  the  metal  parts  of  the  sound  box  cas- 
ing. 

Although  I  have  shown  this  invention  in 
only  one  of  the  forms  in  Avhich  it  may  be 
embodied,  yet  it  is  obvious  that  many 
changes  might  be  made  in  the  construction 
of  this  invention,  within  the  scope  of  the 
appended  claims,  Avithout  departing  from 
the  spirit  of  the  invention,  or  sacrificing  any 
of  the  advantages  thereof. 

Having  thus  fully  described  my  invention, 
what  I  claim  and  desire  to  protect  by  Let- 

ters Patent  of  the  United  States  is : 
1.  In  a  talking  machine,  a  plurality  of 

sound  boxes,  each  of  said  sound  boxes  being 
provided  with  an  independent  stjdus  needle, 
and  means  for  the  lateral  adjustment  of  one 
of  said  needles  with  respect  to  its  box  to 
hold  said  stylus  needles  in  close  proximity  to 
each  other  whereby  said  boxes  may  be  used 
to  reproduce  simultaneously  substantially 
the  same  tone  from  a  single  record. 

2.  In  a  talking  machine,  a  jilurality  of  in- 
dependently movable  sound  boxes,  each  of  120 

said  sound  boxes  being  provided  Avith  an  in- 
dependent stylus  needle,  and  means  for  the 

lateral  adjustment  of  one  of  said  needles 
Avith  respect  to  its  box  to  hold  said  stylus 
needles  in  close  proximity  to  each  other 
Avhereby  said  boxes  may  be  used  to  repro- 

duce simultaneously  substantially  the  same 
tone  from  a  single  record. 

3.  The  combination  with  a  sound  box  cas- 
ing, of  a  stylus  bar,  and  a  mounting  for  said 

100 

105 

lU) 

115 

12: 
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bar  comprising  a  U-shaped  spring  connecting- 
said  st^dus  bar  and  said  casing,  the  side  arms 
of  said  spring  being  yielding  and  being  se- 

cured to  one  of  said  connected  members  and 
6  the  portion  of  said  spring  between  said  arms 

being  rigid  and  secured  to  the  other  of  said 
members. 

4.  The  combination  with  a  sound  box  cas- 
ing, of  a  stykis  bar,  and  a  mounting  for  said 

10  bar  comprising  a  U-shaped  spring  connecting- 
said  stylus  bar  and  said  casing,  said  spring 

V  having  a  flattened  rigid  central  portion  se- 
/  cured  to  one  of  said  connected  members  and 

having  its  ends  secured  to  the  other  of  said 
15  connected  members. 

5.  The  combination  with  a  sound  box  cas- 
ing, of  a  stylus  bar  having  oppositely  ar- 

ranged lateral  extensions  and  a  mounting 
for  said  bar  comprising  a  U-shaped  sj^ring 

20  having  its  ends  secured  to  said  extensions 
and  its  central  portion  secured  to  said  cas- 

6.  The  combination  with  a  soimd  box  cas- 
ing, of  a  stylus  bar  having  oppositely  ar- 

25  ranged  rigid  lateral  extensions,  and  yielding 
connections  between  said  extensions  and  said 
casing. 

7.  The  combination  with  a  sound  box  cas- 
ing, of  a  stylus  bar  having  oppositely  ar- 

'30  ranged  rigid  lateral  extensions,  and  spring 
arms  connecting  said  extensions  to  said  cas- 

8.  The  combination  with  a  sound  box  cas- 
ing of  a  stylus  bar  having  oppositeh'  ar- 

35  ranged  rigid  lateral  extensions,  and  a 
mounting  for  said  bar  comprising  a  U- 
shaped  spring  having  its  ends  secured  to 
said  extensions  and  its  central  portion  se- 

cured to  said  casing. 
•^0  9.  The  combination  with  a  sound  box  cas- 

ing, of  a  stylus  bar,  and  spaced  parallel 
yielding  arms  between  said  casing  and  said 
bar  supporting  said  bar. 

10.  The  combination  with  a  sound  box 

4  5  casing,  of  a  stylus  bar,  and  spaced  parallel 
yielding  arms  between  said  casing  and  said 
bar  supporting  said  bar,  one  end  of  each 
arm  being  secured  in  a  fixed  position  with 
respect  to  said  bar. 

50  11.  The  combination  with  a  sound  box 
casing,  of  a  stylus  bar,  and  spaced  parallel 
yielding  arms  between  said  casing  and  said 
bar  sujDporting  said  bar,  one  end  of  each  arm 
being  held  in  a  fixed  position  with  respect 

55  to  one  of  the  said  connected  members. 
12.  The  combination  with  a  stjdus  bar,  of 

a  mounting  therefor  comprising  spaced  re- 
silient ai-ms  held  in  substantially  the  same 

plane  but  normally  tending  to  spring  upon 
60  opposite  sides  of  said  plane. 

13.  The  combination  with  a  stylus  bar  of 
a  mounting  therefor  comprising  a  substan- 
tialty  U-shaped  spring  having  its  arms  held 
in  substantially  the  same  plane  but  tending 

^5  to  diverge  therefrom. 

70 

90 

M.  The  combination  with  a  diaphragm, 
of  a  mounting  for  said  diaphragm  compris- 

ing a  ring  having  a  transversely  curved  con- 
vex outer  surface,  said  diaphragm  being  car- 
ried within  said  ring,  and  yielding  means 

engaging  said  ring  for  holding  said  ring  in 

position. 15.  The  combination  with  a  diaphragm, 
of  a  mounting  for  the  same  comprising  a 
ring  having  a  transversely  curved  concave  75 
inner  surface,  said  diaphragm  being  carried 
within  said  ring,  and  yielding  means  engag- 

ing said  ring  for  holding  said  ring  in  posi- 
tion. 

16.  The  combination  with  a  diaphragm,  go 
of  a  mounting  therefor  comprising  a  ring 
having  a  transversely  curved  convex  outer 
surface  and  a  transversely  curved  concave 
inner  surface,  said  diaphragm  being  held 
within  the  inner  concave  surface  of  said  85 
ring,  and  yielding  means  engaging  said  ring 
for  holding  said  ring  in  position. 

17.  The  combination  with  a  diaphragm, 
of  a  mounting  therefor  comprising  a  yield- 

ing ring  having  a  transversely  curved  con- 
vex outer  surface  and  a  transversely  curved 

concave  inner  surface,  said  diaphragm  be- 
ing held  within  the  inner  concave  surface  of 

said  ring,  and  a  yielding  ring  contacting 
with  said  first  mentioned  ring  for  holding  95 
said  first  mentioned  ring  in  position. 

18.  The  combination  with  a  diaphragm,  of 
a  mounting  for  said  diaphragm  comprising  a 
split  resilient  tubular  ring  of  circular  cross 
section,  said  diaphragm  being  held  within  100 
the  inner  surface  of  said  ring,  and  a  yielding 
tubular  ring  contacting  with  said  first  men- 

tioned ring  for  holding  said  first  mentioned 
ring  in  position. 

19.  The  combination  with  a  sound  box,  of  105 
a  stjdus  bar  having  a  rotatable  needle  arm 
extending  laterally  therefrom,  and  having  a 
needle  socket  substantially  parallel  to  said bar. 

20.  The  combination  with  a  sound  box,  of  HO 
a  st3dus  bar  having  an  adjustable  rotatable 
needle   arm   extending  laterally   therefrom, 
and   having   a    needle   socket    substantially 
parallel  to  said  bar. 

21.  The  combination  with  a  s-ound  box,  of  n^ 
a  stylus  bar  having  an  adjustable  needle  arm 
extending  laterally  therefrom,  said  arm  be- 

ing rotatable  with  resj^ect  to  said  bar,  and 
being  provided  with  means  for  holding  a 
needle  substantially  parallel  to  said  bar. 

22.  The  combination  with  a  sound  box,  of 
a  stylus  bar,  and  means  carried  by  the  bar 
for  the  lateral  adjustment  of  a  needle  with 
respect  to  said  bar. 

23.  The  combination  with  a  sound  box,  of 

a  stylus  bar,  and  a  needle  arm  extending  lat- 
erally therefrom,  said  rotatably  adjustable 

needle  bar  being  provided  with  means  for 
holding  a  needle  substantially  parallel  to  the 

120 

125 

longitudinal  axis  of  said  bar. 
130 
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24.  The  coinbiimtion  with  a  sound  box,  of 

a  stylus  bar,  and  a  needle  arm  extending  lat- 
erally therefrom,  said  needle  bar  being  pro- 

videtl  with  means  for  holding  a  needle  sub- 
5  stantially  parallel  to  the  longitudinal  axis  of 

said  bar,  said  needle  arm  being  rotatable 
with  respect  to  said  bar,  and  said  bar  being 
provided  with  means  to  hold  said  arm  in  a 
fixed  position. 

10  25.  In  a  talking  machine,  the  combination 
with  a  pair  of  independently  movable  sound 
boxes,  of  a  stylus  bai-  u])on  each  box  and  a 
laterally  extending  needle  arm  upon  each 
stylus  bar. 

15  26.  In  a  talking  machine,  the  combination 
with  a  pair  of  independent  sound  boxes,  of 
a  pair  of  independent  stylus  bars  each  hav- 

ing means  for  holding  a  stylus  needle,  and 
means  whereby  said  needles  may  be  brought 

20  into  operative  alinement  with  each  other  so 
that  said  needles  may  produce  simultane- 
ousl}^  substantially  the  same  tones  from  a 
single  record. 

27.  The  combination  with  a  stylus  bar,  of 
25   a  mounting  therefor,  comprising  a  pair  of 

resilient  arms  held  in  substantially  the  same 
plane,  but  normally  tending  to  spring  upon 
opposite  sides  of  said  plane. 

28.  The  combination  with  a  stylus  bar,  of 
30  a   mounting   therefor,   comprising   resilient 

arms,  said  arms  being  held  out  of  their  nor- 
mal positions  by  means  of  opposite  stresses 

respect  ivel}". 
29.  The  combination  with  a  stjdus  bar,  of 

35  a  mounting  therefor,  comprising  a  U-shaped 
spring,  the  ends  of  the  spring  being  secured 
to  the  bar  and  the  central  portion  of  the 

spring  being  secui'ed  to  a  fixed  support. 
30.  The  combination  with  a  stylus  bar,  of 

40  a  needle  arm  extending  laterally  therefrom, 
and  adjustable  with  respect  thereto. 

31.  The  combination  with  a  stylus  bar,  of 
means  carried  thereby  for  holding  a  needle, 
said  means  being  laterally  adjustable  with 

45  respect  to  said  bar. 
32.  The  combination  with  a  stylus  bar,  of 

a  needle  arm  extending  laterally  therefrom, 
said  arm  being  rotatably  adjustable  with  re- 

spect to  said  bar. 
50  33.  In  a  sound  box,  the  conibination  with 

a  diaphragm,  of  a  yielding  ring  for  holding 
said  diaphragm  in  position,  and  yielding 
means  contacting  with  said  ring  for  holding 
said  ring  in  position. 

55  34.  The  combination  with  a  stylus  bar,  of 
a  plurality  of  spaced  yielding  members 
forming  the  sole  support  for  said  bar,  said 
yielding  members  being  free  to  bend,  but 
held  against  torsion. 

60       35.  The  combination  with  a  stylus  bar,  of 
spaced  flat  yielding  members  free  to  bend, 
but  held  against  torsion,  forming  the  sole 
support  for  said  bar. 

36.  The  combination  with  a  stylus  bar,  of 

spaced  yielding  members  extending  trans-  65 
versely  of  said  bar,  and  forming  the  sole 
suj)port  of  said  bar,  being  free  to  bend,  but 
held  against  torsion. 

37.  The  combination  with  a  stjdus  bar,  of 
spaced  parallel  yielding  members  forming  70 
the  sole  support  for  said  bar. 

38.  The  combination  with  a  stylus  bar,  of 
spaced  parallel  yielding  members  extending 
in  the  same  direction  from  said  bar  forming 
the  sole  support  for  said  bar.  75 

39.  The  combination  Avith  a  stylus  bar,  of 
spaced  flat  spring  members,  free  to  bend,  but 
held  against  torsion,  forming  the  sole  sup- 

port for  said  bar. 
40.  The  combination  with  a  stylus  bar,  of  80 

spaced  flat  spring  members  extending  trans- 
versely of  said  bar,  and  forming  the  sole 

support  thei'eof,  said  members  being  free  to 
bend,  but  held  against  torsion. 

41.  The  combination  with   a   stylus  bar,  85 
provided  with  rigid  lateral  extensions,  of 

yielding  members  connected  to  said  exten- 
sions, and  forming  the  sole  support  of  said 

stylus  bar. 
42.  The  combination  with  a   stj'lus  bar,  90 

provided  with  rigid  lateral  extensions,  of 
yielding  members  connected  to  said  exten- 

sions, and  extending  transversely  of  said  bar, 
forming  the  sole  support  thereof. 

43.  In  a  sound  box.  the  combination  with  95 
a  diaphragm,  of  a  stylus  bar  phonetically 
connected  thereto,  rigid  lateral  extensions 
arranged  upon  opposite  sides  of  said  bar, 
and  spaced  yielding  supports  for  said  bar, 
secured  to  said  extensions,  and  extending  in  100 
a  direction  substantially  perpendicular  to 
said  diaphragm. 

44.  In  a  sound  box,  the  combination  with 
a  diaphragm,  of  a  stylus  bar  phonetically 
connected  thereto,  rigid  lateral  extensions  105 
arranged  upon  opposite  sides  of  said  bar, 
and  spaced  yielding  supports  for  said  bar, 
secui'ed  to  said  extensions  and  extending  in 
a   direction   substantially   perpendicular   to 
said  diaphragm,  and  projecting  in  the  same  HO 
direction  from  said  bar. 

45.  In  a  sound  box,  the  combination  with 
a  fixed  member,  of  a  diaphragm,  a  stjdus  bar 

spaced  from  said  fixed  member  and  phonet- 
ically comiected  to  said  diaphragm,  and  115 

spaced  yielding  members  extending  trans- 
versely of  said  bar,  and  toward  the  plane  of 

said  diaphragm  connecting  said  fixed  mem- 
ber and  said  bar. 

46.  In  a  sound  box,  the  combination  with  120 
a  casing,  of  a  diaphragm,  a  stylus  bar  spaced 
from  said  casing  and  phonetically  connected 
to  said  diaphragm  and  spaced  yielding  mem- 

bers connecting  said  casing  and  said  bar,  and 

held  against  torsion.  125 
47.  In  a  sound  box,  the  combination  with 

a  diai^hragm,  of  a  stj'lus  bar  phonetically 
connected  thereto  and  spaced  yielding  mem- 
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bers  forming  the  support  for  said  bar,  the 
axis  of  oscillation  of  said  bar  being  sub- 

stantially in  the  plane  of  the  diaphragm. 
48.  In  a  sound  box,  the  combination  with 

5  a  diaphragm  having  a  transversely  rounded 
perii^heral  edge,  of  a  yielding  mounting  en- 

gaging the  2:»eripher}'  of  said  diaphragm. 
49.  In  a  sound  box,  the  combniation  with 

a  diaphragm  having  a  transversely  rounded 
10  peripheral  edge,  of  a  yielding  mounting  en- 

gaging the  periphery  of  said  diaphragm  and 
frictionally  retained  thereon. 

50.  In  a  sound  box,  the  combination  with 

a  casing,  of  a  diaphragm,  a  yielding  ring  be- 
15  tween  the  diaphragm  and  the  casing,  and 

yielding  means  engaging  said  ring  to  hold 
the  same  in  jjosition. 

51.  In  a  sound  box,  the  combination  with 

a  diai^hragm,  of  a  mounting  therefor  com- 
20  prising  a  ring  engaging  the  periphery'  of 

the  diaphragm,  and  a  yielding  tubular  ring- 
engaging  said  first  mentioned  ring  for  hold- 

ing the  same  in  position. 
52.  In  a  sound  box,  the  combination  Avith 

25  a  casing,  of  a  diaphragm  having  a  trans- 
versely rounded  edge,  and  a  yielding  ring- 

between  the  peripheiy  of  the  diaphragm 
and  the  inner  surface  of  the  casing,  said 
ring  being  held   against   movement  in  the 

30  plane  of  the  diaphragm  by  said  casing. 
5;').  In  a  sound  Ijox,  the  combination  with 

a  casing,  of  a  diaphragm,  and  a  yielding 
ring  between  the  periphery  of  the  diaphragm 
and   the  inner  surface  of  the  casing,  said 

35  ring  being  held  against  movement  in  the 

plane  of  the  diaphragm  b}-  said  casing,  and 
yielding  means  contacting  Avith  said  ring- 
to  hole!  said  ring  against  movement  in  a 
direction    transverse    to    the    plane    of    the 

40  diaphragm. 
54.  In  a  sound  box,  the  combination  with 

a  diaphragm,  of  a  mounting  therefor  com- 

prising- a  split  tubular  yielding-  ring  incas- 
ing the  edge  of  said  dia]5hragm,  said  ring 

45  having  a  transvei'sely  rounded  outer  surface. 
55.  In  a  sound  box.  the  combination  with 

a  diaphragm  haA'ing  a  rounded  peripheral 
edge,  of  a  split  tubular  yielding  ring  having 
a  transversely  rounded  inner  surface  incas- 

50  ing  said  edge  for  supporting  said  diaphragm. 
56.  In  a  sound  box,  the  combination  Avith 

a  casing,  haA^ng  a  cylindrical  bore,  of  a 
diaphragm,  and  a  yielding  ring  engaging 
the  edge  of  said  diaphragm  and  having  a 

55  transversely  rounded  outer  surface  engaging 
the  cylindrical  surface  of  said  bore. 

57.  The  combination  with  a  stylus  bar,  of 
a  mounting  therefor  comprising  a  resilient 
arm  held  normally  in  flexed  condition. 

60       58.  The  combination  with  a  stjdus  bar,  of 
a  mounting  therefor  comprising  a  pair  of 
resilient  arms  flexed  in  opposite  directions. 

59.  The  combination  Avith  a  stylus  bar,  of 
a  mounting  therefor  comprising  a  pair  of 

resilient  arms  normally  tending  to  flex  in  65 
opposite  directions. 

00.  The  combination  Avith  a  stylus  bar,  of 
a  mounting  therefor,  comprising  a  pair  of 
resilient  arms  extending  in  the  same  direc- 

tion from  said  bar  and  normally  tending  to  70 
flex  in  opposite  directions. 

61.  The  combination  with  a  sound  box,  of 
means  for  holding  a  stylus  needle  and  means 
for  effecting  a  lateral  adjustment  of  the 
needle  Avith  respect  to  the  box.  75 

62.  In  a  sound  box,  the  combination  with 
a  diaphragm  having  a  transversely  rounded 
peripheral  edge,  of  a  yielding  mounting  en- 

gaging the  periphery  only  of  said  dia- 

phragm. "  80 I  63.  In  a  sound  box  the  combination  with  a 
casing  having  a  cylindrical  inner  surface,  of 
a  diaphragm  having  a  transversely  rounded 
peripheral  edge,  and  a  yielding  annular 
mounting  engaging  the  periphery  only  of  85 
said  diaphragm,  said  mounting  having  a 
transA^ersely  convex  outer  surface  contact- 

ing with  the  cjdindrical  inner  surface  of 
the  sound  box. 

64.  In  a  sound  box  the  combination  Avith  90 

a  diaphragm,  of  a  yielding  mounting  engag- 
ing the  peripheral  edge  only  of  said   dia- 

phragm,   said    mounting-    having    a    trans- 
ver.sely  convex  outer  surface. 

65.  In  a  sound  box  the  combination  Avith  95 

a  casing  having  a  cylindrical  inner  surface, 
of  a  diaphragm  and  a  yielding  mounting 
engaging  the  peripheral  edge  only  of  said 

diaphragm,  said  mounting  having  a  trans- 
versely convex  outer  surface  bearing  against  100 

the  cylindrical  inner  surface  of  the  casing. 
66.  In  a  sound  box,  the  combination  with 

a  dia]3hragm,  of  a  stylus  bar,  rigid  lateral 
extensions  arranged  ujDon  opposite  sides  of 
said  bar  and  rigid  thereAvith,  and  jdelding  105 

supports  for  said  bar  secured  transverselj' 
of  said  bar  to  said  extensions  and  project- 

ing in  the  same  direction  therefrom. 
67.  In  a  sound  box,  the  combination  Avith 

a  diaiDhragm,  of  a  stylus  bar,  rigid  lateral  110 
extensions  arranged  upon  opposite  sides  of 
said  bar  and  rigid  therewith,  and  flat  spring 
supports  for  said  bar  secured  transversely 
of  said  bar  to  said  extensions  and  project- 

ing in  the  same  direction  therefrom.  115 
68.  In  a  sound  box,  a  diaphragm,  a  stylus 

bar  having  one  end  thereof  in  acoustic  con- 
tact with  said  diaphragm  and  spaced  springs 

projecting  in  the  same  direction  substan- 
tially perpendicular  to  the  diaphragm  upon  120 

Avhich  said  stylus  bar  is  supported  upon  the 

sound  box  casing,  said  stylus  bar  being  lo- 
cated substantially  midway  between  said 

springs,  in  a  plane  at  right  angles  to  the 
plane  of  the  said  springs,  said  springs  being  125 
free  to  bend  but  held  against  torsion. 

69.  In  a  sound  box,  a  diaphragm,  a  stylus 

bar  having  one  end  thereof  in  acoustic  con- 
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tact  with  said  diaphragm,  and  spaced  springs 
located  on  opposite  sides  of  said  styhis  bar 
projecting  in  tlie  same  direction,  npon  which 
said  stylus  bar  is  supported  upon  the  sound 

f)  box  casing,  the  said  styhis  bar  being  located 
in  a  plane  at  right  angles  to  the  plane  of  the 
said  springs,  said  springs  being  free  to  bend 
but  held  against  torsion. 

70.  In  a  sound  box,  the  combination  with 

10  a  diaphragm,  of  a  stylus  bar  phonetically 

connected  thereto  and"  provided  with  rigid lateral  extensions,  and  spaced  flat  springs 
oblong  in  transverse  section,  connected  to 
said  extensions  and  forming  the  sole  support 

15  for  said  stylus  bar. 
71.  In  a  sound  box,  the  combination  with 

a  diaphragm,  of  a  stylus  bar  phonetically 
secured  thereto,  and  spaced  spring  members 
oblong  in  cross  section   and  holding  each 

20  other  against  torsion  forming  the  sole  sup- 
port for  said  bar. 

72.  In  a  sound  box,  the  combination  Avith 
a  fixed  member,  of  a  diaphragm,  a  stylus 

bar  spaced  from  said  fixed  member  and  pho- 
25  netically  connected  to  said  diaphragm,  and 

spaced  yielding  members  extending  trans- 
vex-sely  of  said  bar  and  toward  the  plane  of 
said  diaphragm  connecting  said  fixed  mem- ber and  said  bar. 

30       73.  In   a  sound   box,   a   stylus  bar,   and 

spaced  spring  members  e.xtending  trans- 
versely of  said  bar  and  forming  the  sole  sup- 

l)ort  therefor,  said  spaced  members  being 
free  to  bend  but  being  held  against  torsion. 

74.  In   a    sound   box,   a   st.ylus  bar,   and  35 

spaced   resilient  members  extending  trans- 
versely of  said  bar  and  forming  the  sole  sup- 

port therefor,  said  spaced  members  being 
free  to  bend  but  being  held  against  torsion. 

75.  In  a  sound  box,  the  combination  with  40 
a  diaphragm,  of  a  stylus  bar  having  a  stylus 
socket,  rigid  lateral  extensions  arranged 
upon  opposite  sides  of  said  bar  and  rigid 
therewith,  and  yielding  supports  for  said  bar 
secured  transversely  of  said  bar  to  said  ex-  45 
tensions  and  projecting  in  the  same  direc- 

tion therefrom,  the  longitudinal  axis  of  said 
socket  being  in  a  plane  perpendicular  to  the 
axis  of  oscillation  of  said  bar. 

7().  The  combination  with  a  stylus  bar  pro-   50 
vided  with  rigid  lateral  extensions,  of  yield- 

ing members  connected   to   and   extending 
transversely  of  said  extensions,  and  forming 
the  sole  support  of  said  stylus  bar. 

In   witness  whereof.   I  hereunto  set  my  55 
hand  this  18th  day  of  March,  1908. 

JOHN  B.  BROWNING. 
Witnesses : 

Burton  J.  Pierce, 
Susan  Broavning. 
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tJNiTEB  STATES  PATENT  OFFICE. 
DANIEL  HOWARD  HAYWOOD,   OF   NEW  YORK,   N.   Y. 

RECORD   FOR  SOUND-REPRODUCING  MACHINES. 

948,137. Specification  of  letters  Patent.  Patented  Feb.  1,  1910. 

Application  filed  August  23,  1909.     Serial  No.  514,091. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Daniel  Howard  Hay- 
AvooD,  a  citizen  of  the  United  States  of 
America,  and  a  resident  of  New  Yorlf,  county 

5  of  New  York,  and  State  of  New  York,  have 
invented  certain  new  and  useful  Improve- 

ments in  Records  for  Sound-Eeproclucing 
Machines,  of  which  the  following  is  a  specifi- 

cation, reference  being  had  to  the  accom- 
10  panying  drawings,  forming  a  part  thereof. 

The  sound  grooves  of  sound  reproducing 
machine  records  commonly   advance,  inde- 
iwndently  of  their  sound  producing  undula- 

tions, in  the  form  of  a  regular  spiral  or  helix, 
]5  so  that  the  stylus  employed  in  connection 

therewith  has  a  regular  and  uniform  trans- 
verse feeding  m.ovement  as  the  record 

rotates.  . 
The  object  of  my  present  invention  is  to 

20  provide  for  an  irregular  transverse  feeding 
movement  of  the  stylus,  and  to  this  end  I 
construct  the  record  with  a  sound  groove 
Avhich,  independently  of  its  sound  producing 
undulations,  advances  irregularly.    The  pre- 

25  f erred  form  of  feeding  movement  I  desire 
to  impart  to  the  stylus  is  a  to  and  fro  move- 

ment, (the  total  movements  in  one  direction 

being,  of  course,  in  excess  of  the  total  move- 
ments in  the  other,  Avhereby  the  stylus  is 

30  gradually,  though  irregular^,  advanced) 
and  to  effect  this  I  provide  the  record  with 
a  sound  groove  which  advances  and  recedes 
as  the  record  rotates.  I  also  preferably  pro- 

vide the  record  with  a  positioning  recess  so 
35  that  the  record  may  be  properly  positioned 

upon  its  support  in  the  machine  with  respect 
to  the  feeding  mechanism.  Included  among 
the  advantages  of  this  form  of  feed  are,  first, 
that  the  stylus  carrying  arm  has  thereby  a 

40  free  swinging  movement;  second,  the  normal 
pressure  upon  the  sound  box  diaphragm  is 
thereby  more  uniformly  distributed,  i.  e. 
such  pressure  is  applied  first  upon  one  side 
of  the  diaphragm,  and  then  upon  the  other ; 

45  third,  there  is  a  greater  tendency  toward  cen- 
tralizing the  stylus  in  the  sound  groove;  and 

fourth,  the  records  so  constructed  are  adapted 
only  for  use  in  the  specific  form  of  machine 
for  which  they   are  designed,  or  which  is 

50  designed  to  receive  them.  This  latter  is  a 
feature  of  great  commercial  importance  in 
that  it  tends  to  largely  reduce  the  unathor- 
ized  copying  of  records,  and  the  unauthor- 

ized use  of  records  in  machines  for  which 

55  they  were  not  intended. 

In  order  that  my  iiiAention  maj^  be  fully 
imderstood,  I  have  illustrated  several  forms 
of  records,  constituting  embodiments  thereof, 
in  the  accompanying  drawings  which  I  will 
now  proceed  to  explain,  and  will  thereafter  go 
point  out  the  novel  features  in  claims. 

In  the  drawings:  Figure  1  is  a  face  view 
of  a  record  of  the  flat  disk  type,  constructed 
according  to  my  invention.  Figs.  2  and  3 
are  similar  views,  illustrating  different  forms  65 
of  the  sound  groove.  Fig.  4  is  a  view  in 
side  elevation  of  a  record  of  the  cylinder 
type,  constructed  in  accordance  with  my 
invention. 

In  Fig.  1,  the  record  comprises  a  flat  disk  70 
5  of  any  suitable  material  in  the  face  of 
which   appears  the   sound   groove   6.     The 
sound  groove,  so  far  as  its  sound  producing 
undulations  are  concerned,  may  be  of  any 
desired  character,  the  preferable  form  in  this  75 
type  of  record  being  that  in  which  the  depth 

of  the  groove  is  uniform,  and  the  undula- 
tions are  lateral.     The  undulations  are  not 

illustrated    herein,    however,    first    because 
they   are   exceedingly   minute   at   best   and  so 
hence  difficult  to  show,  and  second  because 

an  attempt  to  show  them  might  readily  ob- 
scure the  illustration  of  the  general  direction 

of  the  groove  which  it  is  most  desired  to 
make  clear.     The  general  direction  of  this  85 
groove  will  be  seen  to  be  coincident  with  a 
curved   line  generated   by   the   to   and   fro 
movement  of  a  point  in  a  line  radial  of  the 
disk  which  rotates  in  one  direction  in  the 

plane  of  the  face  of  the  disk  about  the  axis  90 
thereof.     If  such  an  expression  be  permis- 

sible this  curved  line  might  be  termed  an 
oblong  spiral.     The  groove  may  readily  be 

formed  by  giving  the  cutting  stylus  in  form- 
ing the  record,  a  lateral  to  and  fro  move-  95 

ment  as  a  part  of  the  general  lateral  feeding- 
movement  thereof  as  the  record  rotates,  or 
imparting  a  constant  to  and  fro  movement 
to  the  stylus  and  a  feeding  movement  to  the 
disk  as  well  as  a  movement  of  rotation  to  the  100 
disk,  or  a  uniform  lateral  feeding  movement 
to  the  stylus  and  a  constant  to  and  fro  lateral 
movement  to  the  disk  while  simultaneously 
rotating  it. 

One   form   of  machine   for  producing   a  105 
record  of  the  character  disclosed  herein  is 

shown  in  a  copending  application  Serial  No. 
534,834,  filed  December  24th,  1909. 

It  will  of  course  be  understood  that  the 

form  of  the  groove,  considered  in  relation  to  110 
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its  direction,  is  in  no  way  limited  to  that 
shown  in  Fi<j;.  1.  as  it  is  oln  ions  from  what 
has  been  set  fortii  above  that  many  varieties 

may  l)e  employed.  In  Fi<r.  '2  I  have  shown 
5  a  form  in  which  there  are  twice  as  many  to 

and  fro  movements  in  the  general  direction 
of  the  <j:r(K)ve  as  there  are  in  the  form  shown 
in  Fig.  1,  and  tiie  changes  are  more  abrupt 
at  some  points  than  at  others,  while  in  Fig. 

10  3.  the  groove  lies  in  a  series  of  concentric 
semicircles  upon  one  side  of  a  diametric  line 
througli  the  disk,  while  upon  the  other  side 
of  such  line  it  advances  and  recedes  in  the 

manner  illuslrateil  in  Fig.  1  and  described 
15  in  connection  therewith. 

In  Fig.  4  in  which  the  cylinder  form  of 
record  is  illustrated,  I  have  shown  a  groove 
which  advances  and  recedes  with  respect  to 
a  transver.se  line  (parallel  with  the  axis  of 

20  rotation  of  the  record)  as  the  record  re- 
volves, the  groove,  however,  having  made 

a  total  advance  at  each  I'evolution  of  the 
record.  The  general  direction  of  this  groove 
is  similar  to  that  shown  in  Fig.  1,  but  adapt- 

25  ed  to  the  cylinder  form  of  record. 
In  order  that  the  record  may  be  properly 

positioned  upon  its  carrier  in  the  sound  re- 
producing machine,  I  preferably  provide 

the  same  with  an  eccentrically  disposed  po- 
30  sitioning  recess,  such  recess  being  shown  at 

7  in  Figs.  1,  2,  3,  and  4.  This  compels  the 
proper  angidar  relationship  between  the 
record  and  the  feed  mechanism,  and  is  im- 

portant where  a  positive  feed  is  employed  in 
I  lie  leproducing  machine.  35 

\\'hat  I  claim  is: 

1.  A  record  element  for  sound  reproduc- 
ing machines,  having  in  the  face  thereof  a 

sound  groove  which  in  its  general  direction 
advances  and  recedes  transversely  as  the  ele-   40 
ment  is  revolved. 

2.  A  record  element  for  sound  reproduc- 
ing machines,  having  in  the  face  thereof  a 

continuous  sound  groove  which,  independ- 

ently of  its  sound  pi-oducing  undulations,  45 
advances  irregularly  throughout  its  length. 

3.  A  record  disk  having  in  the  face  tliere- 
of  a  sound  groove  the  direction  of  which, 

independently  of  its  sound  producing  undu- 
lations, follows  a  path  produced  by  a  point  50 

w'hich  advances  and  recedes  along  a  line, 
radial  with  respect  to  the  disk,  to  which  a 
movement  of  revolution  in  one  direction  is 

given  about  the  axis  of  the  disk  in  the  plane 
of  the  face  thereof.  55 

4.  A  record  element  for  sound  reproduc- 
ing machines,  having  in  the  face  thereof  a 

sound  groove  which  in  its  general  direction 
advances  and  recedes  transversely  as  the  ele- 

ment is  revolved,  the  said  element  having  cO 
therein  an  eccentrically  dispo.sed  positioning 
recess 

D.  HOWARD  HAYWOOD. 
AVitnesses : 

Lyman  S.  Andrews,  Jr., 
F.  B.  Graves. 
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j 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  John  C  English,  a 

citizen  of  tlie  United  States,  and  a  resident 
of  .Camden,  State  of  New  Jersey,  have  in- 

5  vented  certain  new  and  useful  Improve- 
ments in  Compositions  for  Sound-Eecords 

and  other  Objects. 
In  the  manufacture  of  sound  records,  the 

requirements  of  the  compounds  which  form 
10  the  body  of  the  records  and  the  reproducing 

surface  thereof,  involve  many  conditions 
affecting  the  action  of  the  reproducing 
needle  upon  the  record  in  the  reproduction 
of  sounds.     Among  these  requirements  are 

15  toughness,  or  freedom  from  cracking  and 

warping"  durability,  or  a  resistance  to  the 
action  oi  the  needle,  which  has  a  tendency  to 
wear  the  surface  or  grooves  of  the  record  as 
the  same  passes  through  said  grooves,  fine- 

20  ness  of  texture  of  the  material,  which,  if 
coarse  or  gritty,  has  a  tendency  to  grind  or 
abrade  the  needle  to  an  undue  extent,  and 
constancy  in  a  degree  of  hardness  under  all 
conditions  of  temperature  and  moisture  to 

25  which  a  commercial  record  would  ordi- 
narily be  subjected.  Ordinarily,  in  the 

manufacture  of  sound  records  made  of  com- 
positions of  shellac,  a  body  pigment  or  filler, 

the  use  of  gum  shellac  gives  a  toughness 
30  which  has,  up  to  the  time  of  this  invention, 

not  been  capable  of  being  supplied  by  any 
other  material  or  gum.  The  toughness  of 
varnishes,  when  mixed  with  body  materials 
or  fillers,  is  due  to  the  oils  which  the  var- 

35  nish  contains,  and  owing  to  the  presence  of 
these  oils  the  record  is  much  less  durable,  re- 
requires  much  greater  time  in  manufacture, 
and  is  liable  to  become  distorted  and  warped, 
owing    to    the    greater    viscosity    of    the 

40  varnish. 
Heretofore  it  has  been  found  that  mix- 

tures for  record  material  containing  body 
material,  such  as  clay,  metallic  oxids,  and 
similar  powders    and    pigments,    require    a 

45  comparatively  large  quantity  or  percentage 
of  shellac,  .which,  in  order  to  produce  the 
best  results,  is  usually  about  forty  per  cent., 
by  weight,  of  the  total  amount  of  the  mix- 

ture.    The  reduction    of    this    amount    of 
50  shellac  in  these  mixtures  renders  the  record 

more  brittle  and  liable  to  crack,  while  at  the 
same   time  the   abrasive    effect    upon    the 
needle  is  gTeatly  increased. 

The  object,  therefore,  of  my  invention  is 
55  to  produce  such  a  composition  or  mixture 

for  use  in  sound  records,  and  other  objects, 
which  will  not  only  have  all  the  advantages 
of  the  mixtures  of  shellac  and  the  different 
body  materials,  which  have  heretofore  been 
used,  but  will  also  have  distinct  advantages  60 
over  the  same. 

Gum  shellac,  when  in  its  purest  form  and 
highest  grade,  resembles  well  seasoned  glue 
in  consistency  and  color,  and  it  is  the  aim 
of  manufacturers  of  record  to  obtain  shellac  65 
as  near  to  this  standard  as  possible.  Of 
course  shellac,  when  received  by  the  users 
in  the  regular  course  of  trade,  varies  con- 

siderably in  the  texture  and  quality,  and 
it  has  been  my  aim  to  provide  an  ingredient  70 
or  substance  which  will  not  only  improve 
the  texture  and  quality,  but  will  reduce  the 
shellac  to  a  uniform  grade.  I  have  found 
that  by  adding  certain  hydrocarbons  to  gum 
shellac,  that  this  result  is  produced  in  an  75 
extremel}'  economical  and  satisfactory  man- 

ner. Furthermore,  different  earthy  mate- 
rials, such  as  fossil  flour,  clays,  powdered 

silica,  metallic  oxids,  and  other  cheap 
earthy  material  and  pigments,  require  80 

greatly  varying  amounts  of  shellac  to  pro- 
duce the  requisite  adhesive  purpose  and 

toughness  to  the  composition.  In  the  use 
of  my  improved  composition,  the  embodi- 

ment of  these  materials  provides  a  much  85 
more  uniform  quantitj^  of  the  binder  here- 

tofore attained  by  gum  shellac. 
The  object,  therefore,  of  my  invention  is 

to     generally    improve   the   material    from 
which  sound  records  and  other  objects  re-  90 
quiring  material  having  the  same  character- istics are  made. 

In  the  drawing  forming  a  part  of  this 
specification  is  illustrated  a  sound  record 
tablet  of  the  disk  type  with  the  names  of  95 
the  ingredients  inscribed  thereon,  although 
it  is  obvious  that  my  invention  is  not  limit- 

ed to  any  particular  shape  or  type  of  tablet. 
Briefly,  my  invention  comprises  the  use 

of  certain  hydrocarbons,  such  as  nitro-naph-  100 
thol,  beta-naphthol,  nitro-benzol,  which  I 
have  found  readily  imite  with  shellac  and 
form  a  solvent  therefor  by  the  aid  of  the 

application  of  heat. 
One  form  of  the  composition  which  I  have  105 

found  to  be  especially  satisfactory  is  a  mix- 
ture of  about  ten  per  cent,  of  nitro-naphthol 

to  ninety  per  cent,  of  shellac.  This  mixture, 
when  combined  with  the  body  material  or 
filler,  is  used  in  the  ratio  of  about  twenty  HO 
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per  cent,  of  said  mixture  to  eiglity  per  cent, 
of  said  body  material  or  filler.  It  will  thus 
be  seen  that  it  is  necessary  to  use  only  about 
eighteen  parts  in  a  hundred  of  shellac  in  the 

6  resultant  composition,  instead  of  forty  parts 
in  a  hundred,  which  has  heret(jfore  been 
necessary.  It  will  thus  be  seen  that  the 
amount  of  shellac,  which  is  the  most  ex- 

pensive   part    of    the    record    material,    is 
10  greatly  reduced,  and  owing  to  this  reduction 

in  the  amount  of  shellac  the  slight  variation 
in  the  amount  required  for  different  hodj 

materials,  or  fillers,  will  not  be  so  notice- 
able. 

15  Of  course  it  is  obvious  that  I  am  not  lim- 
ited to  the  use  of  nitro-naplithol  in  combina- 
tion with  shellac  or  similar  gums,  but  I 

may  use  other  hydrocarbon  derivatives  of 
the  same  series,  or  even  of  other  series  where 

20  the  results  produced  are  the  same  as  with 
those  substances  already  named. 

I  am  aware  that  shellac  is  claimed  to  be 

soluble  in  benzoin,  and  after  first  having 

been  treated  with  borax,  but  the  composi- 
25  tion  which  I  have  invented  is  entirely  dis- 

tinct from  this,  as  I  combine  the  hydrocar- 
bon which  I  use  directly  with  the  shellac 

without  any  intermediate  substance  which 
will  produce  the  soluble  qualities. 

30  One  of  the  particular  advantages  of  my 
improved  composition  resides  in  the  fact 
that  the  addition  of  nitro-naphthol  and  simi- 

lar hydrocarbons,  renders  the  shellac  con- 
siderably more  fluid  under  the  influence  of 

35  heat,  and,  therefore,  not  only  allows  the 
body  or  filler  material  to  be  more  intimately 
mixed  therewith,  but  also  allows  a  much 
sharper  and  accurate  record  to  be  produced 

by  the  pressure  of  the  matrix  upon  the  sur- 
40  face  of  the  blank  from  which  the  record  is 

molded  or  stamped.  Owing  also  to  this 
greater  fluidit}',  a  considerable  saving  of 
time  is  effected  in  stamping  the  records,  as 
it  requires  a  shorter  time  for  the  material 

45  of  the  record  blank  to  completely  enter  all 
the  recesses  and  minute  parts  of  the  groove. 

As  above  referred  to,  further  advantages 
of  my  improved  composition  reside  in  the 
fact  that  the  record  material  is  made  much 

50  tougher  and  more  lasting,  the  characteristic 

of  brittleness  being  considerabh'^  reduced  by 
the  addition  of  nitro-naphthol,  and  similar 
hydrocarbons.  I  have  found  that  the  addi- 

tion of  nitro-naphthol  renders  shellac  of  a 
55  more  flexible  and  what  might  be  called  a 

leathery  consistency,  without  in  any  way 
affecting  the  solidity  or  elasticity  of  the  sub- 

stance, for  it  is  well  known  in  the  manufac- 
ture of  talking  machine  records,  that  the 

greater  body  of  the  material  used  and  the  60 
elasticity  of  the  substance  employed,  the 
more  eilicient  will  be  the  effect  upon  the  sty- 

lus or  needles  of  the  reproducing  mechan- 
ism. This,  therefore,  is  an  additional  advan- 

tage of  my  improved  compound,  inasmuch  65 
as  the  solidity  and  elasticity  is  in  no  way  re- 

duced, and  is  in  fact  made  slightly  greater, 

although  the  record  is  made  less  brittle  than heretofore. 

Having  thus  described  my  invention,  I  do  70 
not  wish  to  be  understood  as  being  limited 
to  the  precise  ingredients  of  my  imj^roved 
compound   herein   set   forth,   but   the   same 

may  be  varied  according  to  choice  and  spe-  | 
cial   recpiirements,   without   departing  from  75 
the  spirit  and  scojje  of  my  invention,  but 

AMiat  I  claim  and  desire  to  protect  by  Let-  ' 
ters  Patent,  is, — 

1.  In   a  composition   for  molded  objects, 

the  combination  with  a  suitable  body  mate-  80 
rial  or  filler,  of  shellac  and  a  hydrocarbon  in 
which  said  shellac  is  soluble. 

2.  In  a  composition   for  molded   objects, 
the  combination  with  a  suitable  body  mate- 

rial or  filler,  of  shellac  and  a  hydrocarbon  of  86 
the  naphthalene  series  in  which  said  shellac 
is  soluble. 

3.  In  a  composition  for  molded  objects, 

the  combination  with  a  suitable  body  mate- 
rial  or  filler,   of   shellac   and   a   crystalline  90 

liA'drocarbon  of  the  naphthalene  series. 
4.  In  a  composition  for  molded  objects, 

the  combination  with  a  suitable  body  mate- 
rial or  filler,  of  shellac  and  nitro-naphthol. 

5.  In  a  composition  of  molded  objects  the  95 
combination  with  a  suitable  filler,  of  shellac 

and  a  nitro-hydro  carbon. 
6.  In  a  composition  of  molded  objects  the 

combination  with  a  suitable  filler,  of  shellac 

and  a  crystalline  nitro-hydro  carbon  of  the  100 
naphthalene   series. 

7.  In  a  composition  for  records  for  talk- 
ing machines,  the  combination  with  a  suit- 
able filler,  of  shellac  and  a  hydrocarbon  of 

the  naphthalene  series.  105 
8.  In  a  composition  for  records  for  talk- 

ing machines,  the  combination  of  a  suitable 
non-wax-like  filler  or  body  material,  and  a 
hydrocarbon  of  the  naphthalene  series. 

9.  In  a  composition  for  records  for  talk-  110 
ing  machines,  the  combination  of  a  suitable 
filler  or  bodj^  material,  and  naphthalene. 

In  witness  whereof.  I  ha\'e  hereunto  set 
my  hand  this  23rd  day  of  March,  1905. 

JOHN  C.  ENGLISH. 
Witnesses : 

Alexander  Park. 
Edw.  W.  Vaill,  Jr. 
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948,337. Specification  of  Letters  Patent.  Patented  Feb.  8,  1910. 
Application  filed  March  26,  1909.     Serial  No.  485,875. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  H.  Hoschke, 

a  citizen  of  the  United  States  of  America, 
residing  in  New  York,  in  the  borough  of 

5  Brooklyn,  county  of  Kings,  and  State  of 
New  York,  have  invented  certain  new  and 
iiseful  Improvements  in  Phonographs,  of 
which  the  following  is  a  specification. 

This   invention   relates   to  an   improved 
10  phonograph  of  that  type  in  which  no  sepa- 

rate horn  is  used,  but  in  which  the  same  is 
arranged  in  the  case  in  which  the  actuating 
motor  for  the  record-carrying  turn-table  is 
arranged. 

15  The  horn  used  in  phonographic  appara- 
tus is  objectionable  for  the  reason  that  it 

renders  the  apparatus  cumbersome,  as  the 
horn  takes  up  too  much  room,  and  that  it 
impairs  to  some  extent  the  clearness  of  the 

20  delivery  of  the  phonographic  records.  By 
dispensing  with  the  separate  horn  and  its 
supporting  stand,  the  entire  apparatus  be- 

comes handier,  more  conveniently  transport- 
able, and  more  easily  storable  when  not  re- 

25  quired  for  use. 
In  view  of  the  foregoing,  the  invention 

consists  of  a  phonographic  apparatus  in 
which  the  horn  is  arranged  in  the  casing  of 
the  apparatus  and  operated  in  connection 

30  with  a  record  placed  on  the  rotating  disk  or 
turn-table  by  means  of  a  stationary  tube 
and  a  slidable  sound-conveying  tube  which 
telescopes  with  said  stationary  tube.  The 
telescoping  tube   is  provided   with   a   tube 

35  carrying  the  diaphragm  -  case,  said  tube 
being  connected  by  a  universal  joint  with 
the  front-end  of  the  telescoping  tube.  The 
motor  Avhich  rotates  the  turn-table  moves  si- 

multaneously   the    telescoping    tube,    dia- 
40  phragTn-chamber  and  stylus  or  needle  so  as 

to  remove  any  strain  on  the  latter. 
The  in^^ention  consists  further  of  the  com- 

bination of  the  tube  carrying  the  dia- 
phragm-case by  a  flexible  joint  with   the 

45  telescoping  sound-transmitting  tube,  and  a 
sound-retaining  web  or  sleeve,  so  that  the 
needle  moves  in  the  grooves  of  the  record 
with  great  facility  and  reduced  friction. 

The  invention  consists  further  in  a  stop- 
50  ping  device  by  which  the  turn-table  is  auto- 

matically stopped  when  the  needle  arrives 
at  the  end  of  a  record;  and  the  invention 
consists  lastly  of  certain  details  of  construc- 

tion and  combinations  of  parts  which  will 
be  fully  described  hereinafter  and   finally  55 
pointed  out  in  the  claims. 

In  the  accompanying  drawings,  Fig-ure  1 
represents  a  perspective  view  of  my  im- 

proved phonograph.  Fig.  2  is  a  plan-view  of 
Fig.  1,  drawn  on  a  larger  scale.  Figs.  3  and  3^  60 
are  respectively  a  vertical  section  and  a  hori- 

zontal section  showing  the  flexible  connection 
of  the  tube  carrying  the  diaphragm  -  box 
with  the  telescoping  sound  -  transmitting 
tube,  drawn  on  a  larger  scale,  Fig.  4  repre-  65 
sents  a  front-elevation  of  the  improved 
phonographic  apparatus.  Fig.  5  is  a  vertical 
transverse  section  on  line  5,  5,  Fig.  2,  Figs. 
6  and  7  are  respectively  a  vertical  transverse 
section  on  line  6,  6,  and  a  A^ertical  longi-  70 
tudinal  section  on  line  7,  7,  Fig.  2,  and  Figs. 
8  and  9  are  respectively  a  detail  side-eleva- 

tion and  a  plan  -  view  of  the  automatic 
stopping  device  for  the  rotary  disk  or  turn- 

table. 75 
Similar  letters  of  reference  indicate  cor- 

responding parts  throughout  the  different 
figures  of  the  drawings. 

Referring  to  the  drawings,  C  repi-esents 
the   casing  of  my  improved   phonographic  80 
apiDaratus.    The  casing  C  is  made  of  oblong 
shape  and  of  a  sufficient  size  to  permit  the 
placing  in  the  same  of  the  sound-delivering 
horn  H  and  the  spring-motor  M  by  which  the 
record-carrying  disk  or  turn-table,  as  well  85 
as  the  telescoping  sound-transmitting  tube,  is 
actuated.     The  case  C  is  provided  with  a 
hinged  lid  C^  to  the  under-side  of  which  the 
spring-motor  M  is  applied.     Any  approved 
construction  of  spring-motor  can  be  used,  90 
preferabljf  motors  of  that  kind  which  are  em- 

ployed in  the  larger  sizes  of  the  well-known 
Swiss  music-boxes.    The  motor  is  wound  up 
from  time  to  time  by  means  of  a  shaft  C^  to 
which  a  crank-handle  C^  is  applied.     The  95 
spring-motor  M  drives  by  a  gear-wheel  trans- 

mission m,  m^  the  center-shaft  s  of  the  disk 
or  turn-table  T  on  which  the  disk-shaped 
phonographic  record  R  is  placed  in  the  usual 
manner.    From  the  shaft  5  of  the  turn-table  100 
T  rotary  motion  is  transmitted  by  a  pulley 

p  and  belt  p'^  located  at  the  under-side  of  the 
lid  C^  to  a  iDulley  p'^  on  a  screw-spindle  s^ which  is  supported  in  suitable  bearings  at  the 
under-side  of  the  lid  C^,  said  screw-spindle  105 
driving,  by  means  of  a  semi -circular  screw- 
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nut  d'-  located  at  the  lower  end  of  an  arm  d^ 
which  is  attached  at  its  upper  end  to  a  sound- 
transmitting  tube  D,  the  latter  in  sidewise 
direction,  so  that  the  same  telescopes  into  a 

5  stationary  tube  E.  The  tube  E  passes  by  a 

downwardly -bent  portion  E'  through  an 
opening  in  the  lid  C  to  the  interior  of  the  case 
C  and  connects  there  with  the  vertical  por- 

tion or  trunk  IP  of  the  speaking  tube  or  horn 
10  II,  which  extends  from  the  rear-wall  of  the 

case  C  toward  the  front-wall,  and  which  is 
provided  at  its  front-end  with  a  suitable 
screen  II-  for  preventing  the  ingress  of  dust 
to  the  horn.    The  case  is  provided,  in  front 

15  of  the  screened  end  of  the  horn  H,  with  an 

opening  h  and  upright  rods  A'  for  protecting 
the  scre<med  end  H%  as  shown  clearly  in 
Figs.  1  and  4.  The  horn  H  is  preferably 
arranged  at  and  parallel  with  the  left-hand 

20  side  of  the  case  so  as  to  permit  the  sounds  to 

pass  out  through  the  opening  in  the  front- 
wall  of  the  case.  It  is  supported  in  station- 

ary manner  in  the  case  and  is  pi-eferably 
made  of  wood,  so  that  the  sounds  transmit- 

25  ted  from  the  record  are  clearly  transmitted 
to  the  listeners. 

The  telescoping  sound-transmitting  tube 
D  is  made  of  angular  shape,  one  end  being 
guided  in  the  upper  portion  of  the  station- 

30  ary  tube  E  and  provided  with  a  packing  e,  of 
felt  or  other  material,  at  its  rear-end  so  as  to 
slide  easilj'  and  noiselessly  in  forward  and 
backward  direction  in  the  tube  E.  The  tele- 

scoping tube  D  is  supported  on  a  stationary 
35  guide-rod  d^  which  is  supported  at  one  end 

in  a  bearing  of  the  stationary  tube  E  and  at 

the  opposite  end  on  an  upright  arm  d^  at- 
tached to  the  lid  C^  The  guide-rod  d^  passes 

through  a  bearing  of  the  telescoping  tube 
40  D  at  its  angidar  bend,  as  shown  clearly  in 

the  different  figures.  The  end  of  the  tube  E 

is  also  supported  b}'  a  stationary  standard  e^ 
on  the  lid  C\  The  front-end  of  the  angular 
telescoping  tube  D  carries  by  means  of  a  uni- 

45  versal  joint  /  the  rear-end  of  a  short  angular 
tube  F  to  the  front-end  of  which  the  dia- 

phragm-box G  is  applied.  The  diaphragm- 
box  carries  the  diaphragm  and  the  holder 
for  the  st5'lus  or  needle  n  by  which  the  sound- 

50  waves  embodied  in  the  grooves  of  the  phono- 
graphic record  are  transmitted  for  reiDroduc- 

tion  by  the  diaphragm.  The  diaphragm-box 
G  with  its  needle-holder  is  made  in  any  ap- 
l^roved  manner.     The  universal  joint  /  be- 

55  tween  the  telescoping  tube  and  the  angular 
tube  F  is  shown  in  Fig.  6  and  in  detail  in 

Figs.  3  and  3*,  and  serves  to  impart  to  the 
connection  between  the  tw'o  tubes  F  and  D 
the  required  degree  of  flexibility.    The  front- 

60  end  of  the  telescoping  tube  D  is  connected  b}' 
a  fixed  diametrical  pivot-pin  /\  which  passes 
through  slots  o  of  the  tube  F,  with  a  ring  f- 
which  carries  by  a  second  diametrical  pivot- 
pin  f^  located  at  right  angles  to  the  pivot- 

65  pin  /*,  a  second  ring  f*  that  is  connected  with 

the  rear-end  of  the  tube  F  of  the  diaphragm- 
box  G.  so  that  both  are  permitted  to  move 
freely  on  the  front-end  of  the  telescoping 
tube  D  without  exerting  an}'  injurious  strains 
by  the  needle  or  st3'lus  n  on  the  grooves  of 
the  phoiiographic  record. 

As  the  telescojDing  tube  D  is  moved  by  its 
driving  mechanism  laterally  into  the  sta- 

tionary tube  E,  the  flexible  connection  / 
imparts  the  required  freedom  of  motion  to 
the  diaphragm-box  and  needle,  but  not  the 
needle  the  movement  to  the  telescoping  tube, 
by  which  the  rapid  wearing  of  the  needle 
as  well  as  of  the  record  is  prevented.  By 

the  independent  driving  of  the  telescop- 
ing tube,  the  record  is  relieved  from  driving 

it,  so  that  but  little  wear  is  pi'oduced  on  the 
record  and  the  needle.  Adjacent  to  the  uni- 

versal joint  /  is  arranged  a  ring-shaped  web 
or  sleeve  /",  which  is  held  in  position  b}'  an 
extension-tube  /'  at  its  outer  circumference 
and  which  encircles  by  its  inner  circumfer- 

ence the  inner  end  of  the  tube  F  so  as  to 
prevent  the  sounds  from  escaping  at  the 
flexible  connection  between  the  tubes  D  and 
F;  in  other  words,  making  the  connection 
sound-proof.  The  flexible  connection  be- 

tween the  tubes  D  and  F  also  permits  the 
lifting  of  the  needle  for  introducing  it  into 
as  well  as  for  removing  it  from  the  record 
when  starting  or  interrupting  the  piece  of 
music  represented  on  the  record. 
When  it  is  desired  to  exchange  the  records, 

the  telescoping  tube  D,  with  the  tube  F, 
diaphragm-box  G  and  needle  n,  is  lifted  on 
its  guide-rod  d^  into  backwardly  inclined 
position,  so  that  tlie  turn-table  is  entirely 
free  and  iDermits  the  easy  removal  of  one 
record  from  and  the  placing  of  a  new  record 

on  the  same.  Simultaneousl}'^  with  the  lift- 
ing up  of  the  telescoping  tube,  the  segmental 

nut  d-  is  removed  from  the  driving  screw- 
spindle,  and  thereby  the  telescoping  motion 
of  the  tube  interrupted. 
When  the  tune  represented  by  the  record 

is  played,  the  motion  of  the  turn-table  is 
automatically  interrupted  by  a  stop  device, 
which  is  shown  in  detail  in  Figs.  8  and  9, 
and  which  consists  of  a  brake-shoe  i  that  is 
pressed  against  the  circumference  of  the 
turn-table  by  means  of  a  fulcrumed  and 
spring-actuated  lever  ̂ ^  Adjacent  to  the 
rear-end  of  the  lever  i^  is  fulcrumed  to  the 

supporting  post  or  standard  e^  of  the  tube 
E,  an  elbow-lever  t-  the  lower  arm  of  which 
passes  under  the  spring-actuated  stop-lever 
V-  and  engages  the  latter  hy  a  shoulder  i^. 
A  fixed  stop  **  on  the  telescoping  tube  D 
abuts  against  the  upper  arm  of  the  elbow- 
lever  ̂ -  when  the  tube  D  arrives  at  the  end 
of  its  motion  and  releases  the  lever  ̂ ^  from 
the  shoulder  r  so  that  the  brake-shoe  i  is 
instantly  pressed  on  the  circumference  of  the 
turn-table  and  arrests  the  motion  of  the 

When   the  turn-table   is   to   be   ro- 
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tated  the  lever  i^  of  the  stop  device  is  moved 
against  the  tension  of  its  spring  until  it  is 
arrested  by  the  shoulder  on  the  lower  arm  of 

the  elbow-lever  i'-.  A  flat  spring  i''  acts  on  the 5  underside  of  the  lower  arm  of  the  elbow-lever 
/-  so  as  to  hold  the  same  in  contact  with  the 

stop-lever  i^.  When  the  telescoping  tube  D 
arrives  at  the  end  of  its  telescoping  motion 
after  the   tune   embodjdng  the   record   has 

10  been  played,  the  elbow-lever  of  the  stop-lever 
is  engaged  by  the  stop  on  the  telescoping 
tube  and  thereby  the  stop-lever  released  and 
the  bi-ake-shoe  i  applied  to  the  tui'n-table  and 
the  motion  of  the  latter  arrested. 

15  On  the  left-hand  side  of  the  case  are  lo- 
cated pockets  k  for  different  sizes  of  needles. 

These  pockets  are  shown  in  P'igs.  1  and  "2. 
On  the  right-hand  side  of  the  case  is  ar- 

ranged the  button  &  by  which  the  motor  is 
20  started. 

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

ters Patent: 
1.  In    a    phonograph,    the    combination, 

25  with     a     record-carrying     turn-table,     and 
means  for  rotating  the  same,  of  a  stationary 
sound-carrying  tube,  an  angular  tube  tele- 

scoping in  the  stationary  tube,  means  for 
moving  the  telescoping  tube  into  the  sta- 

30  tionary  tube,  a  diaphragm-box  provided 
with  a  needle  or  stylus,  a  tube  connecting 
the  cliaphragm-box  with  the  front-arm  of 
the  telescoping  tube,  and  a  flexible  connec- 

tion between  said  tube  and  said  front-arm, 
35  and  an  additional  means  on  which  the  outer 

end  of  said  telescoping  tube  is  slidably  sup- 
ported. 

2.  In  a  phonograph,  the  combination, 
with   a   case,   a  record-carrying  turn-table, 

40  and  means  for  rotating  the  same,  of  a  horn 
located  in  said  case,  a  stationary  tube  of 
angular  shape  connected  with  said  horn,  an 
angular  tube  telescoping  into  the  upper  part 
of  the  stationar}'  tube,  means  for  holding 

45  said  angular  tube  axially  into  line  with  the 
stationary  tube,  means  for  imparting  recip- 

rocating motion  to  the  telescoping  tube,  a 
diaphragm-box  provided  with  a  needle  or 
stylus,   a   tube   connecting  the   diaphragm- 

50  box  with  the  forward  arm  of  the  telescoping 
tube,  and  a  flexible  cojnnection  between  said 
tube  and  the  forward  arm  of  the  telescoping 
tube,  a  rod  coaxial  with  said  telescoping 
tube    slidably    supporting    the    same,    and 

55  means  for  supporting  said  rod. 
3.  In  a  phonograph,  the  combination  of  a 

stationary  tube,  an  angular  movable  tele- 
scoping tube  guided  in  the  stationary  tube, 

a  diaphragm-box,  a  tube  connecting  the  dia- 
phragm-box with  the  forward  end  of  the  60 

telescoping  tube,  and  a  flexible  connection 
between  said  tube  and  the  forward  end  of 
the  telescoping  tube,  said  flexible  connection 
consisting  of  a  universal  joint  formed  of 
ring-shaped  frames  pivotally  connected  at  65 
right  angles  with  each  other,  and  a  flexible 
sound-retaining  web. 

4.  In  a  phonograph,  the  combination  of  a 
case,  a  hinged  lid  for  the  same,  a  motor 
attached  to  the  under-side  of  said  lid,  a  70 
turn-table  driven  by  said  motor,  a  horn  lo- 

cated in  the  case  at  one  side  of  said  motor 
and  extending  from  the  rear  toward  the 
front  of  the  case,  a  sound-conveying  tube 
secured  to  said  lid  and  communicating  with  75 
the  horn,  an  angular  sound-conveying  tube 
telescoping  into  the  stationary  tube,  means 
for  moving  the  telescoping  tube  into  the  sta- 

tionary tube  driven  from  said  motor,  a  dia- 
phragm-box, a  tube  connecting  the  dia-  go 

phragm-box  with  the  forward  end  of  said 
telescoping  tube,  and  a  flexible  connection 
between  said  tube  and  the  forward  end  of 
the  telescoping  tube. 

5.  In  a  phonograph,  the  combination,  35 
with  a  rotary  turn-table,  of  a  stationary 
sound-conveying  tube,  an  angular  tube  tele- 

scoping in  the  same,  means  for  imparting 
motion  to  the  telescoping  tube,  and  auto- 

matic means  operated  by  the  movement  of  90 
the  telesco^Ding  tube  for  arresting  the  motion 
of  the  turn-table  when  the  telescoping  tube 
arrives  at  the  end  of  its  moA^'ement. 

6.  In    a    phonograph,    the    combination, 
with  a  rotary  turn-table,  of  a  stationary  95 
sound-conveying  tube,  an  angular  telescop- 

ing tube  guided  in  the  stationary  tube,  means 
for  imparting  motion  to  the  telescoping  tube, 
a  spring-actuated  brake  device,  a  lever  for 
holding  the  same  in  position  out  of  contact  joo 
with  the  turn-table,  and  a  stop  device  on  the 
telescoping  tube  adapted  to  engage  the  lever 
for  releasing  the  stop  device  and  arrest  the 
motion  of  the  turn-table. 

In  testimony,  that  I  claim  the  foregoing  105 
as  my  invention,  I  have  signed  my  name  in 
presence  of  two  subscribing  witnesses. 

WILLIAM  H.  HOSCHKE. 

Witnesses : 
Paul  Goepel, 
H.  J.  Stjhrbiek. 
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TXN^ITED  STATES  PATENT  OFFICE. 
CHARLES   M. HUGHES,    OF    NEWARK,    NEV/    JERSEY,    ASSIGNOR    TO    WILLARD    I. 

HAMILTON,    OF   NEWARK,    NEW   JERSEY. 

PHONOGRAPH. 

948,338. Specification  of  Letters  Patent.  I*atented  Feb.  8,  1910. 
Application  filed  November  15,  1909.     Serial  No.  528,216. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Charles  M.  Hughes, 

a  citizen  of  the  United  States,  residing  in 

the  cit}'  of  Newark,  in  the  county  of  Essex 
5  and  State  of  New  Jersey,  have  invented  cer- 

tain new  and  useful  Improvements  in  Pho- 
nographs, of  which  the  following  is  a  full, 

clear,  and  exact  description,  such  as  will  en- 
able others  skilled  in  the  art  to  which  it  per- 

10  tains  to  make,  construct,  and  use  the  same, 
reference  being  had  to  the  accompanying 
drawings,  and  to  letters  of  reference  marked 
thereon,  which  form  a  part  of  this  specifi- 
cation. 

15  The  object  of  my  invention  is  to  increase 
the  simplicity  in  construction  and  operation 
of  the  phonograph,  by  decreasing  the  num- 

ber of  parts  of  which  the  machine  is  com- 
jiosed,  by  lessening  or  avoiding  the  necessity 

20  for  adjustment  of  the  various  parts  in  prac- 
tice, and  by  increasing  the  convenience  of 

manipulation  of  the  machine.  To  this  end, 

I  have  made  manj^  changes,  all  with  the  ob- 
jects  of   increased   simplicity,   convenience, 

25  and  efficienc}'. 
Heretofore,  it  has  been  customary  to  ro- 

tate the  mandrel  shaft  by  directly  connect- 
ing the  same  with  the  motor  shaft  b}''  suit- 
able j)ulleys,  belts  or  gear  wheels.    One  fea- 

30  ture  of  my  invention  is  an  improvement 
upon  this  arrangement ;  and  consists  in  ro- 

tating the  mandrel  shaft  without  directly 
connecting  it  to  the  motor  shaft  by  means 
of  pulleys,  belts,  gear  wheels  or  the  like,  by 

35  causing  said  mandrel  to  rest  upon  and  be 
rotated  by  frictional  engagement  with  a  belt 
which  passes  over  a  pulley  on  the  motor 
shaft,  and  over  a  pair  of  pulleys  and  under 
an  idler,  which  are  conveniently  secured  in 

40  a  case  upon  the  top  of  the  machine,  and  in 
which  the  mandrel  shaft  is  supported  and 
rotated. 

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

45  elevation  of  my  improved  machine,  partly 
in  section.  Fig.  2  is  a  plan  view.  Figs.  3 
and  4  are  end  elevations  of  the  same;  and 
Fig.  5  is  a  vertical  sectional  view  taken  on 

lines  X — x  of  Fig.  1,  looking  in  the  direction 
60  indicated  by  the  arrow. 

Similar  letters  of  reference  refer  to  like 

parts  throughout  the  specification  and  draw- 
ings. 

In  the  drawings,  a  represents  the  case  of 
55  the  machine  and  h  the  top,  to  the  under  side 

of  which  is  mounted  in  any  convenient  man- 
ner, a  motor  c  of  the  usual  type.  A  casing  d 

of  any  desirable  shape  is  secured  to  the  top 
of  the  machine,  and  provided  with  tvvo  small 
pulleys  e  and  an  adjustable  idler  /.  A  driv-  60 
ing  pulley  g  is  secured  to  the  motor  shaft, 
over  Avhich  the  belt  A  passes,  Avhich  drives 
and  also  passes  over  the  pulleys  e  and  under 
the  idler  /,  which  are  located  in  the  casing  d. 
In  the  drawings,  I  have  shown  an  65 

elongated  slot  A'  in  both  sides  of  the  casing, 
through  which  a  stud  h'-  passes,  upon  which 
is  loosely  mounted  the  idler  /,  said  stud 
being  provided  at  one  end  with  a  knurled 
nut  A^  which  together  with  the  stud  alfords  70 
a  ready  means  for  changing  the  vertical 
position  of  the  idler,  in  order  to  adjust 
the  belt  A.  An  adjustable  bracket  i  pro- 

vided with  a  nut  section  i'  is  conveniently 
mounted  upon  the  top  &  of  the  machine.        75 
The  phonogram  mandrel  j  is  mounted 

upon  a  shaft  k  and  has  extending  from  one 
side  thereof,  the  feed  screw  Z  which  is  in  en- 

gagement with  the  nut  section  ?'.  The bracket  d  in  its  top  side,  is  cut  aAvay  at  80 
?n,  so  as  to  expose  the  belt  Ii. 
From  the  foregoing  description,  it  will 

be  seen  that  the  phonogram  carrying  shaft 
k  is  in  no  way  geared  to  the  motor  by  gears 
or  belts,  as  has  been  customary  heretofore,  85 
but  that  the  shaft  k  simply  rests  upon 
the  belt  A  between  the  two  pulleys  e,  and  is 
driven  by  frictional  engagement  therewith, 
and  that  the  other  end  of  the  shaft  which 

is  screw-threaded,  is  in  engagement  with  90 

the  screw-threaded  nut  section  i'  by  means 
of  which  the  phonogram  cylinder  is  slowly 
displaced  in  the  direction  indicated  by  the 
arrow.  This  construction  enables  me  to 

drive  the  phonogram  cylinder  without  the  95 
production  of  noise  which  would  be  detri- 

mental in  the  operation  of  the  instrument. 
It  also  makes  the  instrument  exceedingly 
sensitive,  and  capable  of  reproducing  sounds 

accurately.  1^0 
The  nut  section  ̂ '  is  preferably  swiveled 

on  the  top  of  the  adjustable  bracket  iin  any 
convenient  manner,  and  adapted  to  receive 
the  feed  screw  I  which  extends  from  one 

end  of  the  phonogram  mandrel  j.  1^5 
r  represents  a  sound  box  of  the  usual  type, 

conveniently  secured  to  the  top  of  the  ma- 
chine, and  designed  to  receive  a  sound  horn 

of  the  ordinary  kind. 

From  the  above  description,  it  will  be  1^^ 
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appju'fiil  tlinl  T  liavo  proflncod  n  plioiio- 
graph  |)()s.so.ssiii<>;  (lie  fcatinfs  of  advaiilage 
eniiinonUod  as  (It'sirahlo,  and  I  wisli  it  to 
be  mulorstocMl  tliat  I  do  not  desire  to  l)e 

S  limited  to  the  exact  <letails  of  construction 

shown  and  described,  as  obvious  modifica- 
tions will  suggest  themselves  to  those  skilled 

in  the  art. 
I  claim : 

10  1.  In  a  ])lH)nogra])h,  the  combination  of 
a  motor,  a  frictionally  driven  phonogram 
carrying  shaft,  and  means  arranged  upon 
said  ])honograph  and  driven  by  said  motor 
for  sui)i)ort:ing  and  driving  the  phonogram 

15  carrying  shaft  by  frictional  engagement 
with  said  means. 

2.  Ill  a  ])honograph,  the  combination  of  a 
motor,  a  frictionally  driven  horizontal  pho- 

nogram    carrying     shaft,     and     adjustable 
20  driving  means  arranged  upon  said  phono- 

graph and  driven  by  said  motor  for  support- 
ing and  driving  said  phonogram  carrying 

shaft  by  frictional  engagement  therewith. 
;3.  In  a  phonograph,  the  combination  of 

25  a  motor,  a  frictionally  driven  phonogram 
carrying  shaft,  a  support  provided  with  a 
nut  section  for  supporting  one  end  of  said 
shaft,  and  driving  and  supporting  means 
operated  by  said  motor  for  sui^porting  and 

30  frictionally  driving  the  other  end  of  said 
phonogram  carrying  shaft. 

4.  In  a  phonograph,  the  combination  of 
a  motor,  a  frictionally  driven  phonogram 
carrying  shaft,  a  support  provided  with  a 

35  swiveled  nut  section  for  supporting  one  end 
of  said  shaft,  and  an  adjustable  driving 
and  supporting  means  operated  by  said 
jnotor  for  supporting  and  frictionally 
driving  the  other  end  of  said  phonogram 

40  carrying  shaft. 
5.  In  a  ])honograph,  the  combination  of 

a  motor,  a  pair  of  pulleys  connected  by  a 
belt  with  the  motor  and  a  phonogram  carry- 

ing shaft  resting  upon  and  supported  by 
45  said  belt  and  driven  by  frictional  contact 

therewith. 

6.  In  a  phonograph,  the  combination  of 
a  motor  carrying  a  pulley,  a  pair  of  pulleys 
mounted  in  a  casing  and  connected  by  a  belt 
with  the  pulley  on  the  motor,  and  a  phono-  50 
gram  carrying  shaft  resting  upon  and  sup- 

ported by  said  belt  and  being  driven  by 
frictional  engagement  therewith. 

7.  In  a  phonograph,  the  combination  of 
a  motor,  a  pair  of  pulleys  and  an  idler  55 
mounted  in  a  casing  and  connected  by  a 
belt  with  the  motor,  and  a  phonogram  carry- 

ing shaft  resting  upon  and  supported  by 
said  belt  and  being  driven  by  frictional  en- 

gagement therewith.  60 
8.  In  a  phonograph,  the  combination  of 

a  motor  carrying  a  pulley,  a  pair  of  pulleys 
mounted  in  a  casing  and  connected  by  a  belt 
with  the  pulley  on  the  motor,  a  support  pro- 

vided with  a  swiveled  nut  section  and  a  65 
phonogram  carrying  shaft  resting  upon  said 
belt  and  swiveled  nut  section  and  being 
driven  by  frictional  engagement  with  said 
belt. 

9.  In  a  phonograph,  the  combination  of  70 
a  spring  motor,  a  casing  provided  with  a 
pair  of  pulleys  and  an  idler,  said  pulleys 
and  idler  being  connected  by  a  belt  with  said 
spring  motor,  a  support  provided  with  a 
swiveled  nut  section  and  a  phonogram  carry-  75 
ing  shaft  resting  upon  said  belt  and  swiv- 

eled nut  section  and  being  driven  by  fric- 
tional engagement  with  said  belt. 

10.  In  a  phonograph,  the  comoination  of 
a  motor,  a  pair  of  pulle.ys  and  an  adjustable  80 
idler  mounted  in  a  casing,  and  connected  by 
a  belt  with  the  motor,  a  support  provided 
with  a  nut  section  and  a  phonogram  carry- 

ing shaft  resting  upon  said  belt  and  sup- 
port and  being  driven  by  frictional  engage-  85 

ment  with  said  belt. 
This  specification   signed   and   witnessed 

this  12th  day  of  November  1909. 
■  CHARLES  M.  HUGHES. 

Witnesses : 
Fredk.  C.  Fischer, 
C.  A.  Alliston. 
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UNITED  STATES  PATENT  OFFICE. 
PETER  M.   RAVENSKILDE,   OF   CABERY,   ILLINOIS. 

PHONOGRAPH. 

948,675. Specification  of  Letters  Patent.  Patented  Feb.  8,  1910. 
Application  filed  October  20,  1908.     Serial  No.  458,611. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Peter  M.  Ravens- 
KiLDE,  a  citizen  of  the  United  States,  resid- 

ing at  Cabery,  county  of  Ford,  and  State  of 
5  Illinois,  have  invented  certain  new  and  use- 

ful Improvements  in  Phonographs,  of  which 
the  following  is  a  specification. 
My  invention  relates  to  new  and  useful 

improvements  in  phonographs,  and  has  for 
10  its  object  to  provide  a  device  of  this  charac- 

ter having  a  rotatable  element  adapted  to 
carry  a  plurality  of  phonographic  records 
to  be  played. 

A  further  object  is  to  provide  a  coin-actu- 
15   ated  mean.?  for  starting  the  motor. 

A  further  object  is  to  provide  means 

adapted  to  intermittently  rotate  the  record- 
carrying  element  a  part  of  a  revolution. 
A  further  object  is  to  provide  a  movable 

20  means  adapted  to  intermittently  engage  and 
rotate  one  of  the  record-holders  while  the 
record  carried  thereby  is  being  played. 
A  further  object  of  the  invention  is  to 

l^rovide  means  for  engaging  and  disengag- 
25  ing  the  needle  of  the  reproducer  with  and 

from  the  phonographic  records. 
A  further  object  is  to  provide  means  for 

automatically  carrying  the  reproducer  back 
to  the  starting  point  after  having  played  a 

30  record. 

A  further  object  is  to  provide  a  mechan- 
ism adapted  to  release  a  brake  lever  to  allow 

the  motor  to  run  long  enough  to  cause  two 
records  to  be  j)layed  and  then  actuate  said 

35  brake  lever  for  slopping  the  motor. 
A  still  further  object  is  to  provide  a  clock- 

controlled  means  for  starting  the  motor. 
With  these  and  other  objects  in  view  my 

invention  consists  in  the  novel  features  of 

40  construction,  arrangement  and  combination 
of  parts  as  will  be  more  fully  described 

hereinafter,  illustrated  in  the  accompany- 
ing drawings,  and  finally  pointed  out  in  the 

claims  hereto  appended,  it  of  course,  being 
45  understood  that  I  do  not  desire  to  limit  mj- 

self  to  the  exact  construction  and  location  of 

the  several  i^arts,  but  entitle  myself  to  such 
advantages  as  in  the  form,  size  and  minor 
details  of  construction  that  may  fall  within 

50  the  scope  of  my  invention  without  departing 
from  the  spirit  or  sacrificing  an}"  of  the  ad- 

vantages thereof. 
Referring  to  the  drawings  forming  a  part 

of  this  specification,  wherein  like  characters 
55  of  reference  denote  similar  parts  throughout 

the  several  views:  Figiire  1  is  a  plan  view 

of  my  invention  with  portions  of  the  top 
thereof  broken  away.  Fig.  2  is  a  right- 
hand  side  elevation  of  the  phonograiDh  with 
the  side  of  the  casing  and  parts  attached  60 
thereto  removed.  Fig.  3  is  a  left-hand  side 
elevation  of  the  phonograph  with  the  side 
of  the  casing  thereof  removed.  Fig.  4  is  a 
front  elevation  of  the  phonograph  with  the 
end  of  the  casing  thereof  removed.  Fig.  5  65 
is  a  view  taken  on  the  line  x — x  of  Fig.  1 
showing  the  levers  and  cams  in  their  proper 
positions  when  the  motor  is  stopped.  Fig. 
6  is  a  similar  view  showing  the  position  the 
cam-operated  lever  assumes  while  the  two  70 
records  are  b^ing  played.  Fig.  7  is  a  per- 

spective view  of  the  cam  element  adapted  to 
actuate  the  lever  for  releasing  and  engaging 
the  brake  lever  with  the  governor  friction 
wheel.  Fig.  8  is  a  sectional  view  taken  on  75 
the  line  z — z  of  Fig.  7.  Fig.  9  is  a  detail 
showing  the  means  for  automatically  engag- 

ing one  of  the  record-holders  at  a  time  for 
rotating  same  when  plaj-ing  the  record,  and 
the  cam  for  disengaging  said  means  from  80 
the  record-holder  w],ien  the  record  carried 
thereby  has  been  played.  Fig.  10  is  a  view 

showing  the  means  for  carrying  the  repro- 
ducer, and  the  means  for  engaging  the  needle 

with  and  disengaging  the  same  from  a  pho-  85 
nograph  record.  Fig.  11  is  a  perspective 
view  of  the  cam  which  actuates  the  means 

adapted  to  engage  the  record-holders  for 
rotating  the  same.  Fig.  12  is  a  plan  view 
of  the  cam-actuated  lever  which  causes  the  re-  90 
producer  to  travel  back  to  the  starting  point 

after  having  plaj'ed  a  record.  Fig.  13  is  a 
view  partly  in  section  of  one  of  my  improved 
record-holders.  Fig.  14  is  a  sectional  view 
thereof  taken  on  the  line  y — y  of  Fig.  13.  95 
Fig.  15  is  a  modification  of  my  invention 

showing  the  clock-controlled  means  for  re- 
leasing the  brake  lever  from  the  governor 

frictional  wheel  for  the  length  of  time  suffi- 
cient to  play  one  record.  Fig.  16  is  a  front  100 

view  of  a  portion  of  the  clock  showing  the 
cam  and  lever  actuated  thereby.  Fig.  17  is 

a  front  view  of  the  modification  of  my  in- 
vention showing  the  brake  lever  actuated  by 

means  of  a  cam  which  cam  is  adapted  to  be  105 
actuated  at  will  so  as  to  play  as  many  rec- 

ords as  desired  in  succession. 
When  the  means  described  in  Figs.  15,  16 

and  17  are  employed,  the  coin  and  cam-actu- 
ated means  may  be  discarded,  or  if  desired,  HO 

the  coin  and  cam-controlled  means  may  be 
used  in  connection  with  the  clock  mechan- 
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ism  l)ut  not  witli  llie  ram  element  desfiibed 
in  ri<r.  17. 

In  carryin'i;  out  the  iiiiii  of  my  invention. 
I  eni])loy   a  snitahle  honsin<f  or  casino:  A 

.5  oomprisin*);  the  sides  l.and  2,  the  front  3, 

the  back  4,  the  top  ">  and  tlie  bottom  G.  The sides  1  and  2.  tlie  front  3  and  tlie  back  4  are 
each  provided  with  a  shoulder  7  adapted  to 
support  the  ed<;es  of  the  phite  8  ujion  which 

10  the  motor  B  is  suitably  secured  in  position 
by  means  of  any  well  known  fastenino;  de- 

vices. The  compartment  9  formed  between 
the  bottom  G  and  motor-supporting  plate  8, 
is  adapted  to  be  used  as  a  money  compart- 

]5  ment  for  receiving  the  coins  which  are 

placed  in  the  coin-chute  for  cansinir  the  pho- 
nographic records  to  be  pla^^ed.  The  motor 

B  is  shown  as  a  spring  motor,  although  an 
electric  motor  may  be  employed,  if  desired. 

20  The  spring  motor  B  is  mounted  in  a  suitable 
frame  10  provided  with  a  main  drive  shaft 
II  journaled  therein  and  upon  the  end  of 
which  is  mounted  or  secured,  a  suitable  gear 
12.      Located    adjacent    the    motor    B    and 

25  adapted  to  be  rotated  thereby  at  any  suitable 
speed,  is  a  governor  13,  the  speed  of  which  is 
governed  by  the  amount  of  gearing  connect- 

ing the  governor-shaft  14  with  the  main- 
shaft  11  of  the  motor  B.     The  governor- 

30  shaft  14  is  provided  with  a  friction  wheel 
lo  as  clearly  shoAvn  in  Figs.  2,  3  and  4. 

Pivotally  connected  to  the  standard  or 
bracket  16  by  means  of  the  pin  17.  is  a 
brake  lever  18  which  is  provided  with   a 

35  holder  19  adapted  to  receive  a  felt  or  other 
suitable  fabric  element  20,  which  element  is 

adapted  to  engage  the  periphery  of  the  fric- 
tion wheel  15  to  stop  the  motor  B  Avhen  held 

in  engagement  therewith,  as  clearly  shown 
40  in  Figs.  2  and  4.  The  free  or  long  end  21 

of  the  lever  18  is  connected  with  the  motor- 
supporting  plate  8  by  means  of  the  coil 
spring  22  which  spring  normally  holds  the 
lever  18  in  a  horizontal  position  so  as  to 

45  hold  the  fabric  material  20  in  engagement 
with  the  friction  wheel  15  to  prevent  the  ro- 

tation thereof. 

Secured  to  the  governor-shaft  14  adja- 
cent the  friction  wheel  15  thereto,  is  a  gear 

50  23  which  is  adapted  to  mesh  with  a  gear  24, 
which  last-mentioned  gear  is  adapted  to  be 
secured  to  the  shaft  25  as  clearly  show'n  in 
Figs.  2  and  4.  Secured  to  the  outer  end  of 
this  shaft  25  is  a  belt  wheel  2G  as  shown 

55  in  Fig.  2. 
Suitably  secured  to  the  motor-sui^porting 

plate  8  adjacent  the  motor  B,  as  clearly 
shown  in  Figs.  2  and  3,  is  a  pair  of  suitably 
spaced  brackets  or  standards  27.    Journaled 

GO  in  the  upper  ends  of  the  brackets  27  is  a 
shaft  28  upon  which  is  secured  a  gear  29 
in  mesh  with  the  gear  12  secured  to  the  main 
or  motor-driven  shaft  11  for  rotating  the 
shaft  28. 

65       Secured  to  the  shaft  28  adjacent  the  gear 

75 

90 

29  is  a  cam  30  having  its  periphei-y  i)rovided 
with  a  recess  or  cut-away  portion  31  and 
one  of  its  outer  faces  provided  with  an  ap- 
|)roximately  V-shaped  i^rojection  32  having 
the  outwardly  inclined  cam-face  33.  This  70 
projection  32,  it  will  l)e  observed,  has  its 
outer  face  come  flush  with  the  lowest  sur- 

face of  the  recess  31.  I'ivotally  connected 
upon  the  fixed  stub  -  shaft  34,  as  clearly 
shown  in  Fig.  1.  which  shaft  34  is  rigidly 
secured  to  the  motor-frame  10,  is  a  brake- 
actuating  lever  35  having  the  upwardly  and 
rearwardly  extending  poition  3G  which  has 
its  end  ])rovi(led  with  an  outwardly  pro- 

jecting pin  37  having  the  head  38  for  hold-  80 
ing  the  loosely  mounted  sleeve  39  upon  the 
])in  37.  AYhen  the  motor  B  is  stopped  the 
brake  lever  18  is  in  its  horizontal  position, 
as  clearly  shown  in  Figs.  1.  2  and  3,  the 
sleeve  39  being  adapted  to  seat  in  the  recess  85 
or  cut-away  portion  31  of  the  cam  30. 

Suitably  secured  to  the  top  of  the  housing 
or  casing  A  is  a  pair  of  suitably  spaced  sup- 

ports or  brackets  40.  Journaled  within  the 
upi^er  ends  41  of  these  supports  or  brackets 
40  is  a  shaft  42  adapted  to  be  located  in 
vertical  alinement  with  the  shaft  28.  Kigidly 
secured  to  the  shaft  42  near  the  left-hand 

end  thereof,  is  a  A'ertically  disposed  record- 
supporting  plate  43.  This  plate  43  is  pro- 

vided with  a  plurality  of  horizontally  dis- 
posed shafts  or  rods  44  which  are  threaded 

into  the  plate  43  near  the  edge  thereof,  and 
provided  with  a  shoulder  45,  as  clearly 
shown  in  Fig.  4.  The  end  of  the  shaft  46 
adjacent  the  threaded  portion  47  is  adapted 
to  receive  a  loosely  mounted  collar  48  which 
is  held  in  position  by  means  of  the  bur  49. 

The  horizontally  disposed  shafts  or  rods 
44  preferably  twelve  in  number,  are  each 
provided  with  a  rotatably  mounted  phono- 

graphic record-holder  50  adapted  to  hold  the 
record  51  firndv  in  ]M)sition  thei'eon.  Each 
of  these  record  -  holders,  as  more  clearly 
shown  in  Fig.  13.  consists  of  a  metallic  tubu- 

lar element  52  tapering  toward  the  end 
where  the  record  51  is  first  placed  when  in 
the  act  of  placing  the  same  on  the  record- 
holder.  Each  end  of  the  recoi'd-holders  52 
is  closed  or  partly  closed,  and  provided  with 

an  opening  53  for  the  reception  of  the  sup- 
l^orting  shafts  or  rods  44.  as  clearly  shown 
in  Fig.  4.  The  outer  or  smaller  ends  of  the 
record-holders  52  are  each  provided  Avith 
a  removable  ring  54  having  the  flange  55 
for  engaging  the  outer  end  or  surface  of  the 
phonograjih  records  51.  The  ring  54  is 
provided  with  a  plurality  of  inwardly  pro- 

jecting pins  56  adapted  to  be  inserted  into 
the  right  angular  slotted  openings  57  for 
normally  locking  said  ring  to  the  record- 
holder  52.  and  for  guarding  against  the  rec- 

ord becoming  loose  upon  the  holder  and 
Avorking  its  way  off  one  end  thereof.  The 

opposite  or  larger  ends  of  the  record-hold-  13( 

100 

105 

ii: 

115 

120 

125 
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ers  52  are  each  provided  with  a  movable 
ring  58  having  a  flange  adapted  to  engage 
the  outer  edge  or  surface  of  a  record  51,  as 
clearly  shown  in  Fig.  13.  This  ring  58  is 

5  normally  held  in  contact  with  the  outer 
edge  or  surface  of  the  record  51  by  means 
of  the  coil  springs  59  located  within  the  rec- 

ord-holders 52  and  connected  at  one  end  to 
the  pins  60  projecting  inwardly  from  the 

10  ring  and  extending  into  the  interior  of  the 
record-holders  through  the  slotted  openings 
61,  and  the  opposite  ends  of  the  springs  are 
each  secured  to  an  inwardly  projecting  pin 
62.  By  this  arrangement,  it  will  be  readily 

15  seen  that  the  spring  held  ring  58  will  take 
up  all  expansion  and  contraction  of  the 
records,  thereby  firmly  holding  the  same  in 
position  by  means  of  the  rings  54  and  58 
as  well  as  by  the  well  known  manner  of 

20  forcing  the  records  upon  the  record-holders. 
The  smaller  ends  of  the  record-holders  52, 
it  will  be  observed,  are  provided  with  three 
openings  63,  each  of  which  openings  is 
adapted  to  receive  a  cone-shaped  lug  64  se- 

25  cured  to  the  inner  face  of  the  plate  65,  as 
clearly  shown  in  Figs.  1,  2  and  9. 
The  plate  65  is  rigidly  secured  to  the 

inner  end  of  the  shaft  66  which  is  journaled 
in  the  forked  end  67  of  the  vertically  dis- 

30  posed  arm  68.  The  shaft  66  is  also  further 
provided  with  the  belt  wheel  69  over  which 
is  adapted  to  pass  a  crossed  belt  70,  which 
is  also  adapted  to  run  over  the  belt  wheel 
71,  secured  to  the  sleeve  72,  which  is  loosely 

35  mounted  upon  the  shaft  73,  and  which  in 
turn  is  rigidly  secured  to  one  of  the  upper 
end  plates  74  of  the  reproducer-supporting 
frame  C.  The  sleeve  72  is  held  from  slip- 

ping off  the  shaft  73  by  means  of  the  collar 
40  75  which  is  secured  thereto  by  means  of  a 

set-screw  or  the  like.  The  sleeve  72  is  fur- 
ther provided  with  a  second  belt  wheel  76, 

preferably  integral  with  the  belt  wheel  71 
over  which  runs  the  belt  77,  which  at  its 

45  lower  end  is  adapted  to  run  over  the  belt 
wheel  26,  which  latter  wheel  26  is. adapted 
to  be  rotated  by  means  of  the  motor  B  for 
driving  the  aforesaid  belts,  as  clearly  shown 
in  Fig.  2.    The  aforesaid  vertically  disposed 

50  arm  68,  it  will  be  observed  from  Fig.  2  of 
the  drawings,  is  secured  at  its  lowermost  end 
to  one  end  of  the  horizontally  disposed  shaft 
78  journaled  within  the  bearings  or  brack- 

ets 79.     The  opposite  end  of  the  shaft  78 
55  is  provided  with  a  depending  arm  80  having 

the  lower  right  angular  end  81  which  is 
adapted  to  engage  and  be  actuated  by  means 
of  the  cam-face  33  of  the  cam  30,  as  shown 
in  Figs.  1,  9  and  11,  for  automatically  dis- 

60  engaging  the  plate  65  from  the  end  of  the 
record-holder  52  after  the  record  carried 
thereby  has  been  played,  as  clearly  shown 
in  dotted  lines  in  Fig.  9. 

The  shaft  78,  it  will  be  noticed  from  Figs. 
65  1  and  2  is  rotated  by  means  of  a  coil  spring 

82  and  a  horizontally  adjusted  collar  83, 
the  object  of  the  spring  82  being  to  allow 
the  center  of  the  shaft  66  to  easily  and 

readily  adjust  itself  with  the  center  "of  the record-holders  52  owing  to  the  fact  that  70 
some  of  the  record-holders  52  are  apt  at 
times  to  be  out  of  alinement  with  the  shaft 
66,  and  unless  the  shaft  could  readily  adjust 
itself  the  lugs  64  of  the  plate  65  could  not 
enter  the  openings  63  in  the  outer  or  smaller  75 
end  of  the  record-holdei'S  for  revolving  the 
same.  The  arm  68  is  normally  held  in  a 
vertical  position  so  as  to  cause  the  plate  65 
to  engage  the  outer  or  smaller  end  of  the 
record-holders  52,  as  clearly  shown  in  Fig.  so 
9,  by  means  of  the  coil  spring  84,  which 
spring  further  holds  the  right  angular  end 
81  of  the  arm  80  in  engagement  with  the 
inner  face  of  the  cam  30,  as  clearly  shown 
in  Fig.  9  so  that  when  the  face  33  engages  85 
the  same  it  will  cause  the  arm  68  to  be  car- 

ried into  the  position  shown  in  dotted  lines. 
Referring  to  Figs.  1,  3  and  4,  it  will  be 

seen  that  I  provide  the  left  end  of  the  driv- 
ing-shaft 28  with  a  wheel  85  having  an  arm  90 

86  pivotally  connected  to  the  inner  face 
thereof  by  means  of  the  pin  87  near  the  edge 
thereof.  The  lower  end  of  the  arm  86  is 
connected  with  a  coil  spring  88  the  opposite 
end  of  which  is  connected  or  secured  to  the  95 
pin  89.  This  spring  88  normally  holds  the 
lower  end  of  the  arm  86  in  engagement  with 
the  shaft  28,  as  shown  in  Fig.  3,  which  shaft 
acts  as  a  stop  for  the  arm  as  is  manifest. 
The  upper  end  of  the  arm  86,  it  will  be  ob-  100 
served,  is  adapted  to  engage  one  of  the 
loosely  held  collars  48  at  each  revolution  of 
the  wheel  85  which  will  be  more  fully  de- 

scribed hereinafter  in  the  operation  of  the 
device.  103 

Secured  adjacent  the  outer  face  of  the 
wheel  85  and  uj)on  the  shaft  28  is  a  cam  90 
having  the  cam-face  91,  which  is  adapted  to 
actuate  an  operating  lever  92  pivotally  held 
in  position  by  means  of  the  pin  93.  The  110 
lever  92  is  provided  with  a  loosely  held  col- 

lar 94  upon  the  pin  95  which  collar  94  is 
adapted  to  engage  the  periphery  of  the  cam 
90.  The  rear  end  of  the  lever  92  is  con- 

nected to  a  coil  spring  96  the  opposite  end  115 
of  which  is  connected  to  a  suitable  bracket 
97  secured  to  and  depending  from  the  top 
plate  5  of  the  housing  or  casing  A.  The 
spring  96  normally  holds  the  collar  94  in 
engagement  with  the  periphery  of  the  cam  120 
90.  The  front  or  forward  end  of  the  lever 
92  is  connected  to  an  arm  98,  as  clearly 
shown  in  Fig.  3  by  means  of  the  link  99. 
The  arm  98  is  secured  to  the  projecting  end 
of  the  rod  or  shaft  100,  as  clearly  shown  in  125 
Figs.  3  and  12,  which  rod  100  is  journaled 
in  the  upper  end  plate  74  of  the  reproducer- 
supporting  frame  C.  The  shaft  100  has  con- 

nected with  it  by  means  of  the  pins  101  and 
running  parallel  therewith,  a  rod  102,  which  130 
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103  and  104  pass 

and  vertically  dis- 
to  act  as  a  repro- 

rod  is  suitably  spaced  from  the  shaft  100, 
as  clearly  shown  in  Fips.  10  and  l:i.  The 

rod  designated  1()'2  is  adapted  to  actuate  the 
reproducer-supporting  element,  which  will 

5  now  be  descril)ed. 
liigidly  secured  to  the  end  plates  74  of  the 

frame  C,  as  clearly  shown  in  Figs.  4  and  10, 
is  a  pair  of  spaced  supporting  guide  rods 
103  and   104   located    in   vertical   alinement 

10  as   shown.     These   rods 

through  suitably  spaced 
posed  bars  105  adajjted 
ducer-snpporting  carriage.     Loosely  mount- 

ed upon  each  rod  104  between  the  two  up- 
15  right  bars  105  is  a  carriage  block  lOG  hav- 

ing the  rearwardly  projecting  pin  107  ui)on 
which  is  rotatably  mounted  a  collar  108, 
which  collar  is  adapted  to  engage  the  rod 
102  when  the  carriage  block  106  is  in  the 

20  j)osition  shown  in  dotted  lines  in  Fig.  10. 
When  the  carriage  block  106  is  in  the  posi- 

tion shown  in  full  lines  in  Fig.  10,  the 

phonograph  is  in  the  act  of  playing  a  rec- 
ord, and  it  will  be  observed  that  the  threaded 

25  plate  109  which  is  suitably  secured  to  a 
sjjring  arm  110  which  in  turn  is  suitably 
secured  to  the  top  of  the  carriage  block  106, 

is  in  engagement  with  the  finely  thi-eaded 
rod  111  journaled  in  the  end  plate  74  of  the 

30  frame  C. 

Rigidly  secured  between  the  carriage  bars 
or  arms  105  and  a  suitable  distance  alx)ve 

the  carriage  block  106,  is  an  arm  112  having 
an  opening  113  therein.     Integral  with  the 

35  arm  112  and  extending  upw^ardly  therefrom, 
is  an  arm  114  having  an  outwardly  project- 

ing ear  115  provided  with  the  opening  116. 
Adapted  to  be  loosely  held  within  these  open- 

ings 113  and  116,  is  a  vertically  disposed  rod 
40  117  which  is  adapted  to  rest  upon  the  top 

of  the  carriage  block  106,  as  clearly  shown 
in  Fig.  10.  The  object  of  this  rod  117  will 
be  described  hereinafter.  Adjustably  se- 

cured by  means  of  the  set-screws  118  to  the 
45  upper  ends  of  the  carriage  bars  or  arms  105, 

is  the  reproducer  119.  The  reproducer  119 
is  provicled  with  an  arm  120  pivotally  held 
by  means  of  the  pin  121.  The  lower  end  of 
this   arm    120   is   provided   with   the   right 

50  angular  end  122,  which  when  in  the  position 
shown  in  full  lines  in  Fig.  10  is  adajited  to 
seat  adjacent  the  upper  end  of  the  pin  or 
rod  117.  The  upper  end  of  the  pivotally 
held  arm  120  is  connected  to  a  coil  spring 

55  123.  a  portion  of  which  is  adapted  to  be 
held  in  the  tubular  element  124  rigidly  se- 

cured to  the  reproducer  119.  This  tubular 
element  124  is  provided  with  a  plurality 
of   external    threads    125    to    allow    an    in- 

60  ternally  threaded  cap  126  to  be  secured 
thereto.  Adapted  to  engage  the  inner  face 
of  said  cap  126  is  a  pin  127  which  at  its 
opposite  end  is  adapted  to  engage  the  free 
end  of  the  coil  spring  123.    By  this  arrange- 

66  ment,  it  will  be  observed,  I  may  adjust  the 

lever  or  arm  129  so  as  to  cause  the  needle 

128  secured  to  the  pivotally  held  arm  129 
to  either  pres.s  lightly  or  hard  against  the 
records  51  to  produce  a  light  or  loud  sound 
from  the  record.  By  turmng  the  cap  126  in  70 
one  direction,  it  will  cause  the  pin  127  to 
engage  the  spring  123  causing  it  to  exert 
more  pressure  against  the  arm  120  than  by 
turning  the  cap  in  the  opposite  direction 
which  causes  the  spring  pressure  against  the  75 

arm  120  to  be  w-eakened.  When  the  cap  126 
is  in  the  position  shown  in  dotted  lines  in 
Fig.  10.  it  will  be  noticed,  that  the  pin  or 

rod  117,  is  adapted  to  engage  the  right  an- 
gular end  122  of  the  arm  120  causing  said  go 

arm  to  take  the  position  shown  in  dotted 

lines,  thereb}'  automatically  disengaging  the 
needle  from  the  record  51  immediately  after 
the  same  has  been  played  in  order  to  allow 
the  re])roducer-supporting  carriage  to  travel  35 
to  the  left  or  starting  point  without  allow- 

ing the  needle  128  to  engage  the  record  or 
record-holder  which  would  naturally  cause 
the  same  to  scratch  or  destroy  the  same. 

The  carriage  block  106,  it  will  be  observed,  90 

is  provided  w'ith  an  upwardly  extending  arm 
130  having  its  end  forked  to  allow  for  the 
reception  of  the  disk  131,  wdiich  is  pivotally 
held  in  position  by  means  of  the  pin  132  and 

adapted  to  engage  the  Avorm-shaft  133  when  95 
in  the  position  shown  in  dotted  lines  in  Fig. 
10  for  causing  the  rej^roducer  carriage  to 
travel  to  the  left  or  starting  point.     It  will 
be  observed,  that  when  the  threaded  bar  109 
is  in  engagement  with  the  threaded  shaft  100 
111,  that  the  disk  131  is  out  of  engagement 
with  the  worm-shaft  133  and  just  the  re- 

verse when  the  threaded  bar  is  out  of  en- 
gagement with  the  threaded  shaft  111.     The 

threaded  shaft  111  is  adapted  to  cause  the  105 

reproducer-supporting  carriage  to  travel  to 
the  right  and  the  worm-shaft  133  is  adapted 
to  cause  the  same  to  travel  tOTward  the  left. 

The  right-hand  end  of  the  threaded  shaft 
111  is  provided  with  the  gear  134  which  is  no 
adapted  to  mesh  with,  and  be  driven  by 
means  of  the  gear  135  secured  to  the  loosely 
mounted  sleeve  72.     The  threaded  shaft  111 

is  still  further  provided  with  the  gear  136, 

■which  gear  is  adapted  to  mesh  with  the  gear  115 
137  secui^ed  to  the  w^orm-shaft  133  driving 
the  same   in  the  opposite   direction   to  the 
threaded  shaft  111. 

In  Fig.  2  of  the  drawings,  it  will  be  ob- 
served that  the  reproducer  119  is  provided  120 

with  the  suitable  horn  c. 

The  coin-controlled  mechanism  will  be  de- 
scribed. 

Referring  to  Figs.  1  and  5  of  the  draw- 
ings, it  will  be  observed  I  provide  the  driv-  125 

ing  shaft  28  with  a  cam  138  having  the 
spring  arm  139  which  is  suitably  secured 
thereto.  Oppositely  disposed  from  the 
spring  arm  139  and  projecting  outwardly 
from  the  side  face  of  the  cam  138,  is  a  pin  13( 
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.140.  The  mechanism  the  spring  arm  139 
and  pin  140  are  adapted  to  actuate,  will  now 
be  described. 

Suitably  secured  to  the  side  wall  2  of  the 
5  housing  or  casing  A  is  a  coin  -  chute   141 

which  is  provided  with  a  slotted  opening  142 
and  a  lug  143,  which  lug  is  located  in  the 
coin-passage,  as  clearly  shown  in  Fig.  4. 

Pivotally  secured  by  means  of  the  pin  144 
10  to  the  inner  face  of  the  side  wall  2  in  an  in- 

clined position,  is  a  coin  and  cam-actuated 
lever  145  having  its  upper  end  provided  with 
a  spring  arm  146.  The  upper  end  of  the 
arm   146   is   adapted   to   pass   through   the 

15  slotted  opening  142  of  the  coin-chute,  as 
clearly  shown  in  Fig.  5.  At  the  lower  or 
opposite  end  of  said  lever  145  is  a  dog  147 
which  is  pivotally  held  thereto  by  means  of 
the  pin  148.     This  dog  147,  it  will  be  no- 

20  ticed  is  in  the  shape  of  a  bell-crank  having 
the  two  arms  149  and  150,  the  arm  150  be- 

ing provided  with  the  weighted  end  151  and 
the  arm  149  with  the  recess  or  notch  152 

adapted  to  receive  one  of  the  outwardly  pro- 
25  jecting  pins  153  secured  to  the  plate  154. 

The  plate  154  is  rigidly  secured  to  the  shaft 
155,  which  shaft  is  loosely  held  within  the 
tubular  element  156,  which  element  is  suit- 

ably secured  to  the  side  wall  2.     The  shaft 
30  155  is  further  provided  with  an  equilateral 

triangular  cam  157  which  cam  is  integral 
with  an  approximately  semi-cylindrical  cam 
158  having  the  curved  face  159  and  the  flat 
face  160.     To  normally  hold  the  cam  ele- 

35  ment  just  described,  in  the  three  different 
positions  as  shown  in  Figs.  5  and  6,  I  em- 

ploy an  arm  161  which  is  pivotally  held  at 
one  end  by  means  of  a  pin  162.  The  free 
end  of  this  arm  161  is  adapted  to  rest  upon 

40  one  of  the  faces  163  of  the  equilateral  trian- 
gular cam  157,  and  is  normally  held  in  en- 

gagement with  one  of  these  faces  at  a  time 
by  means  of  the  coil  spring  164.  The  afore- 

said pivotally  held  lever  145  is  also  normally 
45  held  in  an  inclined  position  by  means  of  the 

coil  spring  165. 
Loosely  mounted  in  the  tubular  sleeve  166, 

as  clearly  shown  in  Fig.  4,  is  a  shaft  167, 
which  shaft  is  provided  with  an  arm  168 

50  having  the  curved  lip  169'  as  clearly  shown 
in  Fig.  5.  This  arm  168  is  normally  held  in 
a  vertically  disposed  position  by  means  of 
the  coil  spring  169  and  is  adapted  to  engage 
a  stop  170.  The  opposite  end  of  the  shaft 

^  ̂^  167  is  provided  with  a  cross-head  or  han- 
dle 170  for  actuating  the  arm  168. 

Pivotally  secured  by  means  of  the  pin  171 
to  the  side  wall  2  adjacent  the  coin-chute  141 
as  clearly  shown  in  Fig.  5,  is  a  vertically  dis- 

^0  posed  lever  172  to  which  is  suitably  secured 
a  horizontally  disposed  arm  173  adapted  to 
pass  through  the  slotted  opening  174  of  the 
chute  141,  as  clearly  shown  in  Figs.  4  and  5. 
This  pivotally  held  lever  172  is  adapted  to 

^5  be  actuated  for  allowing  the  coin  a  to  pass 

through  the  chute  141  and  into  the  coin  com- 
partment 9  by  means  of  the  cam-arm  140. 

This  lever  172  is  normally  held  in  a  vertical 
position  against  the  stop  175  by  means  of  the 
coil  spring  176.  70 

Eeferring  to  Fig.  2  of  the  drawings,  it 
will  be  seen  that  I  suitably  secure  to  the 
shaft  42  a  dial  177  and  to  one  of  the  brack- 

ets or  standards  40,  a  suitable  pointer  178. 
The  end  of  the_  shaft  42  is  provided  with  a  75 
handle  179  which  enables  a  party  to  turn 
the  record-wheel  D  in  the  direction  of  the 
arrow  shoAvn  in  Fig.  2  to  bring  the  number 
of  the  record  which  is  desired  to  be  played 
in  alinement  with  the  pointer  178.  It  will  80 
be  observed  from  Fig.  3  of  the  drawings, 
that  the  record-wheel  D  can  only  be  turned 
in  one  direction  by  hand  indicated  by  the 
arrow  179'  as  the  collar  48  will  strike  the 
arm  86,  which  arm  will  be  stopped  bj^  the  85 
shaft  28  if  attempted  to  be  turned  in  the 
opposite  direction  as  indicated  by  the  arrow 
180,  which  when  the  record-wheel  D  is 
turned  in  the  direction  of  the  arrow  179' 
by  hand,  the  collar  48  will  strike  the  back  90 
face  181  of  the  arm  86  throwing  the  same 
forward  until  the  collar  disengages  the  arm 
86  when  the  spring  88  Avill  then  bring  the 
arm  back  to  its  normal  position,  as  shown 
causing  the  face  181  to  engage  the  collar  48  95 
as  shown  in  dotted  lines  in  Fig.  3.  To  nor- 

mally hold  the  record- wheel  D  in  position, 
I  employ  a  lever  182  having  the  upper 
curved  face  183  and  the  recess  or  notch  184 
for  the  reception  of  one  of  the  collars  48,  100 
as  clearly  shown  in  Fig.  3.  This  lever  182 
is  pivoted  as  at  185  and  provided  with  the 
right  angular  arm  186  to  the  end  of  which 
is  connected  a  coil  spring  187  which  at  its 
opposite  end  is  connected  to  a  suitable  105 
bracket  188,  which  spring  is  adajDted  to  nor- 

mally hold  the  notched  portion  184  in  en- 
gagement with  the  collar  48  to  normally 

hold  the  wheel  stationary. 
I  inclose  the  top  of  the  phonograph  by  HO 

means  of  a  suitable  cover  E  having  at  least 
one  glass  side  so  as  to  enable  a  party  to  see 
the  numbers  upon  the  dial  177. 

The  operation  of  my  coin-controlled  pho- 
nograph will  now  be  described.  115 

When  it  is  desired  to  play  the  phono- 
graph, I  first  turn  the  record-wheel  D  so 

that  the  pointer  178  will  point  toward  the 
number  of  the  record  I  desire  to  play,  there- 

by causing  the  spring-held  arm  86  to  stand  120 
in  the  position  as  shown  in  Fig.  3  in  dotted 
lines.  After  this  has  been  done,  I  place  a 
coin  in  the  coin-chute  141,  which  coin  will 
stop  and  rest  upon  the  pivotally  held  lever 

145  (see  Fig.  5)  and  in  order  to  start  the  mo-  125 
tor  B,  I  turn  the  handle  170  to  the  right 
which  causes  the  curved  face  169  of  the  arm 
168  to  engage  the  coin  a  and  force  the  lever 
145  to  the  position  shown  in  dotted  lines, 
which  causes  the  dog  147  to  turn  the  semi-   1^0 
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cylindrical  cam  158  from  the  position  shown 

in  Fi^.  5  to  that  shown  in  l"iill  lines  in  Fig. 0.  Tiiis  cam  158  forces  the  lever  35  down- 

wardly causinjr  the  roller  39  to  I'aise  out  of 
5  cnga<>:ement  with  the  recess  31  of  the  cam 

30  and  at  the  same  time  raising  the  brake 
lever  18  so  as  to  cause  the  fabric  20  to  dis- 

engage the  friction-wheel  15  secured  upon 
the  »overnor-shaft  14.     This  allows  the  mo- 

]0  tor  B  to  start  running.  In  the  meanwhile, 
the  lever  145  has  returned  to  its  normal 
position,  as  shown  in  full  lines  and  the 
roller  39  connected  with  the  end  36  of  the 

lever  35,   is  adapted   to   roll   upon   the   pe- 
15  riphery  of  the  cam  30,  and  the  curved  face 

159  of  the  semi-cylindrical  cam  158  causes 
the  lever  35  to  hold  this  position  as  clearly 

showni  in  Fig.  6.  The  reproducer-support- 
ing carriage  is  adapted  to  be  carried  to  the 

20  h'i't  or  starting  point  just  as  soon  a.s  the 
motor  is  started  by  means  of  the  Avorm-shaft 
133,  and  the  arm  68  is  held  in  the  position 
shown  in  dotted  lines  in  Fig.  9  caused  by 
the  cam-face  33  forcing  the  end  81  of  the 

25  arm  80  outwardly  until  the  cam-face  33  has 
passed  the  end  81  of  the  arm  80  which  al- 

lows the  spring  84  to  bring  the  arm  68  into 
its  vertical  position,  as  clearly  shown  in 
full  lines  in  Fig.  9,  thereby  causing  the  Ing 

30  65  to  enter  the  opening  63  of  one  of  the 
record-holders  52  for  rotating  the  same. 
As  soon  as  the  record  51  has  started  to 

rotate  after  the  carriage  has  i-eached  the 
starting  point,  the  collar  94  rotatably  mount- 

35  ed  on  the  pin  95  secured  to  the  lever  92 
leaves  the  cam-face  and  is  adapted  to  roll 
upon  the  periphery  of  the  cam,  thereby 
lowering  the  rear  end  of  the  lever  92  which 
causes  the  forward  end  to  rise  thereby  rais- 

40  ing  the  arm  98  and  causing  the  bar  102  to 
lie  in  horizontal  alinement  wath  the  rod 

100  which  alloAvs  the  spring  189'  to  release 
the  disk  131  from  the  w-orm  133  thereby  al- 

lowing the  threaded  bar  109  to  engage  the 
45  threaded  shaft  111  causing  the  pin  117  to 

be  lowered  and  allowing  the  needle  128  to 

engage  the  I'ecord  for  playing  the  same  as 
clearly  shown  in  Fig.  10.  As  soon  as  the 
threaded  bar  109  engages  the  threaded  shaft 

50  111,  the  reproducer-supporting  carriage  is 
caused  to  travel  to  the  right.  When  the 
record  is  about  three-fourths  played,  the 
spring  arm  139  of  the  cam  130  is  adapted  to 
engage  the  spring  lip  146  of  the  lever  145 

55  pressing  this  end  of  the  lever  down,  thereby 
raising  the  opposite  end  causing  the  dog  to 
turn  the  semi-cylindrical  cam  158  to  the 
position  shown  in  dotted  lines  in  Fig.  6, 
which  keeps  the  roller   139   from  entering 

60  the  recess  of  the  cam  30  at  the  end  of  one 

complete  revolution  thereof.  "When  the  cam 30  has  revolved  one  complete  revolution,  the 
record  has  been  played  and  owing  to  the 
position  that  the  semi-cylindrical  cam  158 

65  holds   the   lever   35,   the   roller   39   cannot 

enter  the  recess  31  to  apph'  the  brake  lever 
18  to  the  friction-wheel  15  to  stop  the  motor 
B  so  as  the  cam  revolves  the  cam-face  33 
engages  the  end  81  of  the  arm  80  causing 
the  lever  68  to  take  the  position  shown  in  70 
dotted  lines  in  Fig.  9.  As  soon  as  the  arm 
68  has  taken  this  position,  the  rej)roducer- 
supporting  carriage  starts  to  travel  to  the 
left  or  starting  point,  the  record-wheel  D  at 
the  same  time  being  rotated  bj'  means  of  the  7  = 
arm  8()  a  part  of  a  revolution  sufficiently  to 
bring  the  next  record  around  to  the  position 
occupied  by  the  record  just  plaj'ed.  As 
soon  as  the  new  or  second  record  is  in  posi- 

tion, the  arm  68  is  brought  back  into  its  80 
vertical  position  thereby  causing  the  lug  64 
to  enter  the  openings  63  of  the  record-holder 
for  rotating  the  same.  Just  after  the  record 
starts  to  rotate,  the  collar  94  rotatably 
mounted  upon  the  pin  95  of  the  lever  92  35 
leaves  the  cam-face  91  and  is  adajDted  to 
travel  on  the  periphery  of  the  cam  90 
thereby  raising  the  forward  end  of  the  lever 
92  and  causing  the  rod  102  to  again  lie  in 
horizontal  alinement  with  the  rod  100,  which  90 
causes  the  carriage  block  106  to  drop  into 
the  position  shown  in  full  lines  in  Fig.  10, 
thereby  causing  the  threaded  block  109  to 
engage  the  threaded  rod  111  and  to  cause 
the  pin  117  to  disengage  the  arm  122  to  allow  95 
the  needle  128  to  engage  the  record  for  play- 

ing the  same.  Just  as  soon  as  the  threaded 
block  109  engages  the  rod  111,  the  repro- 

ducer-supporting frame  again  starts  to  travel 
to  the  right  causing  the  second  record  to  100 
be  played.  Xow,  when  the  spring-held  arm 
139  strikes  the  end  of  the  lever  145,  the  sec- 

ond time,  it  causes  the  dog  147  to  bring  the 
semi-cylindrical  cam  158  back  to  its  normal 

l^osition  as  clearly  shown  in  I'ig.  5,  and  lOc 
just  as  soon  as  the  spring-held  arm  68  is 
again  carried  into  the  position  shown  in 
dotted  lines  in  Fig.  10,  the  roller  39  is 
adapted  to  fall  into  the  rece-ss  31  of  the  cam 
30,  thereby  causing  the  fabric  20  of  the  brake  110 
lever  18  to  fall  back  into  its  horizontal  posi- 

tion owing  to  the  fact  that  the  lever  35 
passes  through  one  end  thereof,  thereby 
causing  the  fabric  brake  20  to  engage  the 
periphery  of  the  friction-wheel  15  secured  115 
to  the  governor-shaft  14  for  stopping  the 
motor  B.  From  this  description,  as  to  the 
operation  of  this  device,  it  will  be  readily 
seen  that  the  phonograph  will  automatically 
play  two  records  for  a  single  coin.  120 

In  case  a  party  should  not  turn  the  record- 
wheel  D  and  select  the  record  to  be  played 

before  placing  the  coin  in  the  coin-chute, 
the  spring-arm  86  will  bring  the  next  record 
up  into  position  while  the  reproducer-sup-  125 
]iorting  carriage  is  Ijeing  carried  to  the  left 
or  starting  jjoint  so  it  Avill  be  readily  seen 
that  it  is  not  necessary  for  a  party  to  select 
the  record  to  be  played. 

Referring  to  Figs.  4  and  5  of  the  draw-  130 

! 
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ings,  it  will  be  readily  seen  that  when  the 
cam  138  revolves  approximately  one-fourth 
of  a  revolution,  that  the  pin  140  will  engage 
or  strike  the  upper  end  of  the  lever  172 

5  thereby  causing  the  threaded  end  of  the  arm 
173  upon  which  the  coin  a  is  resting,  as 
shown  in  Fig.  4,  thereby  allowing  the  coin  a 
to  pass  downwardly  through  the  coin-chute 
141    and    enter    the    coin    compartment    9. 

10  After  the  coin  is  allowed  to  pass  the  lug 
143  and  pass  downwardly  through  the  coin- 
chute,  the  spring  176  will  carry  the  arm  172 
back  to  its  normal  position  as  clearly  shown 
in  full  lines  in  Fig.  5. 

15  My  clock-controlled  means  for  starting 
and  stopping  the  motor  B  of  the  phonograph 
will  now  be  described.  This  attachment  may 
be  used  with  or  without  the  coin-controlled 
mechanism.     The  clock  F  is  adapted  to  be 

20  set  at  any  suitable  place  adjacent  the  brake 
lever  18  and  the  means  for  actuating  the 
brake  lever  consists  of  a  cam-wheel  189  hav- 

ing the  arm  or  lug  190.  The  cam-wheel  189 
is  secured  to  the  sleeve  191  upon  which  sleeve 

25  the  minute  hand  of  the  clock  is  secured. 
This  sleeve  191  is  loosely  mounted  upon  the 
shaft  192.  Journaled  within  the  clock-frame 
193  and  transversely  thereof,  is  a  shaft  194 
having  its  end  adjacent  the  cam  189  pro- 

30  vided  with  an  arm  195,  which  arm  is  rigidly 
secured  thereto.  The  opposite  end  of  the 
shaft  194  is  provided  with  an  arm  196  hav- 

ing a  lower  flat  face  or  surface  and  is  nor- 
mally held  in  position  by  means  of  the  coil 

35  spring  197.  It  will  be  observed  that  the 

spring  197  normallj'  holds  the  arm  195  in 
contact  with  the  stop  198.  Pivotally  held 
adjacent  the  arm  196  is  a  lever  199  having 
the  long  end  200  and  the  short  end  201.    The 

40  short  end  201  is  adapted  to  engage  the  under 
flat  face  of  the  arm  196  as  clearly  shown  in 
Fig.  15  and  the  long  end  200  thereof  is 
adapted  to  engage  the  underside  of  the  right 
angular  end  202  of  the  brake  lever  18.    The 

45  clock  mechanism  is  adapted  to  start  the  mo- 
tor B  of  the  phonograph  and  cause  the  same 

to  run  long  enough  to  play  one  record  each 
hour.  It  will  be  observed  from  Fig.  16  of 
the  drawings  that  when  the  minute  hand  103 

50  is  at  the  hour  mark  on  the  dial  104  of  the 

clock,  that  the  cam-arm  190  is  in  engagement 
with  the  arm  195  in  the  shaft  194.  Now  as 
the  minute  hand  moves  to  the  right,  it  moves 
the  arm  195  thereby  causing  the  free  end  of 

65  the  arm  196  to  move  downwardly  thereby 
causing  the  short  end  of  the  lever  199  to 
move  downwardly  and  causing  the  long  end 
to  rise,  thereby  raising  or  releasing  the 
brake  lever  18  from  the  friction-wheel   15 

60  mounted  or  secured  to  the  governor-shaft  14. 
This  cam-arm  195  holds  the  fabric  20  of  the 
brake  lever  18  out  of  engagement  with  the 
friction-wheel  15  the  length  of  time  required 
to  play  the  record  which  is  approximately 

65  two  minutes.     If  it  is  desired  to  have  the 

'  motor  run  more  than  once  an  hour,  hj  means 
of  the  clock  mechanism,  I  simply  provide  the 
cam-Avheel  189  with  as  many  additional  cam- 
arms  as  the  number  of  times  it  is  desired  to 
run  the  motor.  ^q 

The  means  for  starting  and  stopping  the 
motor  shown  in  Fig.  17  is  only  used  when  it 
is  not  desired  to  use  either  the  coin  or  clock- 
controlled  mechanism.  To  accomplish  my 
object,  I  employ  an  arm  204  pivotally  held  75 
in  position  by  the  pin  205  adjacent  the  free 
or  long  end  of  the  brake  lever  18.  The  pin  205 
is  provided  with  an  arm  or  handle  206  for 
engaging  or  disengaging  the  arm  204  with 
the  brake  lever  18.  When  the  motor  has  80 
stopped  the  arm  204  stands  as  shown  in  full 
lines  in  Fig.  17.  and  when  the  arm  204  is 
placed  in  the  position  shown  in  dotted  lines, 
the  brake  lever  18  is  adapted  to  rise  to  the 
position  shown  in  dotted  lines  by  means  of  85 
the  coil  spring  207,  thereby  releasing  the 
fabric  20  from  engagement  with  the  periph- 

ery of  the  friction- wheel  15  which  allows 
the  motor  to  run.  By  this  arrangement,  it 
will  be  seen  that  I  may  play  all  of  the  rec-  90 
ords  or  as  many  records  carried  by  the  rec- 

ord-wheel automatically  in  succession,  or  I 
may  play  one  record  and  then  turn  the  arm 
down,  as  shown  in  full  lines  in  Fig.  17,  to 
engage  the  brake  lever  18  for  stopping  the  95 motor. 

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

1.  In  a  device  of  the  class  described,  a  100 
motor,  means  for  starting  said  motor,  a  ro- 
tatable  record  carrying  wheel,  a  plurality  of 
record  holders  arranged  at  regular  intervals 
on  said  wheel,  a  rotary  shaft  driven  by 
said  motor,  a  projection  on  said  wheel  acl-  105 
jacent  each  of  said  i-ecord  holders,  means 
carried  by  said  shaft  and  adapted  to  engage 
said  iDrojections  to  move  said  wheel  through 
a  partial  revolution  to  bring  the  records  suc- 

cessively and  intermittently  into  operative  no 
l^osition,  means  for  holding  said  wheel  in 
position  between  the  partial  revolutions 
thereof,  a  brake  for  stopping  said  motor,  a 
lever  controlling  said  brake,  a  cam  on  said 
shaft  for  actuating  said  levei%  a  second  cam  115 
mounted  adjacent  said  lever  and  means  car- 

ried by  said  shaft  for  actuating  said  cam 
whereby  said  lever  is  held  out  of  operation 
during  each  alternate  revolution  of  said 
shaft,  substantially  as  described.  120 

2.  In  a  device  of  the  class  described,  a 
motor,  a  rotatable  wheel,  a  pluralit^^  of 
record  holders  projecting  from  one  face  of 
said  wheel,  a  corresponding  number  of  pro- 

jections extending  from  the  opposite  side  of  125 
said  wheel,  a  rotary  shaft  adjacent  said 
wheel  and  driven  by  said  motor,  a  pivoted 
arm  caiTied  by  said  shaft  and  adapted  to 

engage  said  projections  successively  to  im- 
part a  partial  revolution  intermittently  to  iso 
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said  wheel,  and  a  notched  spring  arm  adapt- 
ed to  engiige  said  prt)jeftioiis  to  hohl  naid 

wheel  in  position  between  the  partial  revo- 
lutions thereof,  means  for  manually  turning 

5  said  wlieel  in  (he  same  direction,  said  piv- 
oted arm  pieveiiting  reverse  movement 

thereof,  means  for  stopping  said  motor,  a 
lever  controllijig  said  jueans  and  a  cam  on 

said  shaft  for  actuating  said  lexer,  suljstan- 
10  tially  as  described. 

3.  In  a  device  of  the  class  described,  a 

motor,  means  for  starting  said  motor,  a  ro- 
tatable  wheel,  tapering  record  holders  on 
said  wheel  adapted  to  carry  phonographic 

15  records,  a  locking  ring  on  each  of  said  rec- 
ord holders,  said  locking  ring  being  ar- 

ranged about  the  outer  end  of  the  holders 
and  between  the  same  and  the  adjacent 
portion  of  the  record,  an  annular  flange  on 

20  said  ring  adapted  to  engage  the  outer  end 
of  the  record,  and  means  for  rotating  said 

wheel  intermittently  a  part  of  the  revolu- 
tion to  cause  said  records  to  move  succes- 

sively in  one  direction,  substantially  as  de- 
25  scribed. 

4.  In  a  device  of  the  class  described,  a 
motor,  a  shaft  driven  by  means  of  said 
motor,  a  rotatable  Avheel,  a  plurality  of 

phonographic  record-holders  carried  by  said 
30  wheel,  a  cam  secured  to  said  shaft,  means 

actuated  by  said  cam  for  engaging  one  of 
said  record-holders  at  a  time  for  rotating 
the  same,  and  means  for  disengaging  said 
means  from  said  record-holders. 

35  5.  In  a  device  of  the  class  described,  a 
casing,  a  motor  inclosed  in  said  casing,  a 
shaft  adapted  to  be  driven  by  means  of  said 
motor,  a  horizontally  disposed  shaft  jour- 
naled  on  top  of  said  casing,  a  circular  plate 

40  secured  to  said  shaft,  a  plurality  of  tubulai- 
record-holders  rotatably  carried  by  means  of 
said  circular  plate  in  a  horizontally  disposed 
position,  means  for  engaging  and  rotating 
one  of  said  record-holders  at  a  time,  means 

45  for  disengaging  said  means  from  said  record- 
holders,  a  cam  secured  to  the  aforesaid  first- 
mentioned  shaft  for  rotating  said  record- 
holding  plate  a  part  of  a  revolution  at  each 
revolution  of  said  cam. 

50  G.  In  a  device  of  the  class  described,  a 
casing,  a  motor  inclosed  in  said  casing,  a 
shaft  adapted  to  be  driven  by  means  of 
said  motor,  a  horizontally  disposed  shaft 
journaled  on  top  of  said  casing,  a  circular 

65  plate  secured  to  said  shaft,  a  plurality  of 
tubular  record-holders  rotatably  carried  by 
means  of  said  circular  plate  in  a  horizon- 

tally disposed  position,  means  for  engaging 
and  rotating  one  of  said  record-holders  at 

60  a  time,  means  for  disengaging  said  means 
from  said  record-holders,  a  cam  secured  to 
the  aforesaid  first-mentioned  shaft  for  rotat- 

ing said  record-holding  plate  a  part  of  a 
revolution  at  each  reA  olution  of  said  cam,  a 

reproducer,  a  pivotally  held  arm  carried  by  65 
said  reproduce)-  and  having  a  needle  se- 

cured thereto  adapted  to  engage  the  record 

upon  the  record-holder  adapted  to  be  ro- 
tated, and  means  for  automatically  disen- 
gaging .said  needle  from  the  record  when  the  70 

same  has  been  played. 

7.  In  a  device  of  the  class  described,  a  cas- 
ing, a  motor  inclosed  in  said  casing,  a  shaft 

adapted  to  be  driven  by  means  of  said  motor, 
a  rotatal)le  wheel  adapted  to  be  mounted  in   75 
bearings  secured  to  the  top  of  said  casing,  a 
pluralit}^  of  record-holders  suitably  carried 
F)y  means  of  said  wheel  and  near  the  edge 
thereof,  a  cam  for  actuating  means  for  inter- 

mittently   engaging    said    record  -  holders.  80 
means    for    rotating    said    record-holders, 
means  for  disengaging  said  means  from  said 
record-holders,  a  cam  adaj^ted  to  intermit- 

tently rotate  said  wheel  in  one  direction  a 
part   of   a    revolution    at    each    revolution  85 
thereof,  and  means  for  starting  and  stop- 

ping the  aforesaid  motor. 
8.  In  a  device  of  the  class  described,  a  cas- 

ing, a  motor  inclosed  in  said  casing,  a  shaft 
adapted  to  be  driven  by  means  of  said  motor,  90 
a  rotatable  wlieel  adapted  to  be  mounted  in 

bearings  secui^ed  to  the  top  of  said  casing. 
a  pluralit}^  of  record-holders  suitably  carried 
by  means  of  said  wheel  and  near  the  edge 

thereof,  a  cam  for  actuating  means  for  inter-  95 
mittently    engaging    said    record  -  holders, 
means    for    rotating    said    record-holders, 
means  for  disengaging  said  means  from  said 

record-holders,  a  cam  adapted  to  intermit- 
tentlj'  rotate  said  wheel  in  one  direction  a  100 
part  of  a  revolution  at  each  revolution  there- 

of, a  reproducer,  a  movable  carriage  for  sup- 
porting said  repioducer,  means  for  automat- 

icall}^  engaoing  the  needle  of  said  reproducer 
with  and  from  a  phonographic  record,  and  105 

means  for  starting  and  stopping  the  afore- 
said motor. 

9.  The  combination  with  a  phonograph,  of 

a  horizontally  disposed  shaft  having  a  cir- 
cular plate  secured  thei^eto.  a  plurality  of  110 

tul)ular  record  -  holders  rotatably  carried 
thereby  in  a  horizontally  disposed  position 

near  the  edge  thereof,  a  dial  secui'ed  to  said 
shaft  having  a  number  thereon  for  each 
record-holder  carried  by  said  plate,  a  sta-  116 
tionary  indicator,  a  handle  secured  to  said 

shaft  for  turning  said  plate  to  bring  an}'  de- 
sired record  in  alinement  with  the  point  of 

said  indicator,  and  means  for  normally  hold- 
ing said  plate  in  a  locked  position.  120 

10.  The  combination  with- a  motor,  a  shaft 
adapted  to  be  driven  by  said  motor,  a  ro- 

tatable wheel,  a  plurality  of  phonographic 
records  rotatably  carried  by  means  of  said 
wheel,  a  reproducer  having  a  pivotally  held  12  5 
arm,  and  a  needle  secured  thereto,  a  travel- 

ing carriage  for  supporting  said  reproducer, 
means  for  causing  said  carriage  to  travel  to 
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the  right,  means  for  engaging  said  needle 
with  one  of  said  phonographic  records,  a 
cam  on  said  motor  shaft  and  means  actuated 

by  said  cam  for  disengaging  said  needle 
5  from  the  record  after  the  same  lias  been 

plaj^ed. 11.  The  combination  with  a  phonographic 

record,  a  reproducer  having  an  L-shaped 
arm  pivotally  secured  thereto  and  provided 

10  with  an  arm  having  a  needle  secured  to  one 
end  thereof,  and  means  for  engaging  and 
disengaging  said  needle  with  and  from  the 
phonographic  record. 

12.  In   a    device    for   rotating   a   record- 
15  holder  having  a  plurality  of  openings  in 

one  end  thereof,  a  movable  arm  having  a 
forked  uj)i3er  end,  a  shaft  journaled  in  said 
forked  end,  a  circular  plate  secured  to  one 

end  thereof,  a  plurality  of  cone-shaped  lugs 
20  secured  to  one  face  of  said  j)late,  said  lugs 

being  adapted  to  intermittentl}^  enter  the 
openings  in  said  record-holder,  and  means 
for  dri\ang  the  aforesaid  shaft  for  rotating 
said  record-holder,  while  the  lugs  are  held 

25  Avithin  said  openings. 
13.  The  combination  with  a  phonographic 

record,  a  reproducer  having  an  L-shaped 
needle-supporting  arm  pivotally  connected 
thereto,  a  loosely  held  pin  adapted  to  be  held 

30  out  of  engagement  with  said  arm,  and  means 
for  causing  one  end  of  said  pin  to  engage 
said  arm  for  disengaging  the  needle  from 
the  phonographic  record. 

14.  In  a  device  of  the  class  described,  a  re- 
35  producer  in  combination  with  a  plurality  of 

records,  means  for  moving  said  records  suc- 
cessively into  position  adjacent  said  repro- 

ducer, a  driven  shaft  and  means  for  auto- 
matically coupling  said  shaft  to  the  record 

40  adjacent  said  repi'oducer,  substantially  as described. 

15.  In  a  device  of  the  class  described,  a  re- 
producer and  a  plurality  of  records  in  com- 

bination with  means  for  moving  said  records 
45  successively  into  a  j)osition  adjacent  said  re- 

producer, a  driven  shaft,  a  clutch  on  said 
shaft  and  means  for  automatically  engaging 
said   clutch   with  said  records   successively 

and   for   disengaging  the   same  therefrom, 
substantially  as  described.  50 

16.  In  a  device  of  the  class  described,  a  re- 
producer and  a  plurality  of  records  in  com- 

bination with  means  for  moving  said  records 
successively  into  a  position  adjacent  said  re- 

producer, an  arm  pivotally  mounted  adja-  55 
cent  said  reproducer,  a  driven  clutch  shaft 
and  clutch  carried  by  said  arm,  a  motor 
shaft,  a  cam  on  said  motor  shaft  and  means 
actuated  by  said  cam  for  rocking  said  arm 
and  clutch,  substantially  as  described.  60 

17.  In  a  device  of  the  class  described,  a  re- 
producer and  a  plurality  of  records  in  com- 

bination with  means  for  moving  said  records 

successively  into  a  position  adjacent  said  re- 
producer, a  driven  shaft,  a  cam  on  said  shaft,  65 

a  pivotally  mounted  arm  engaging  said  cam 
and  means  actuated  by  said  arm  for  engag- 

ing and  disengaging  the  reproducer  needle 
and  the  record,  substantiall.y  as  described. 

18.  In  a  device  of  the  class  described,  a  70 

rotary   record-holder,   ways   adjacent   said 
holder,  a  carriage  slidably  mounted  on  said 

ways,  a  repi'oducer  on  said  carriage,  a  driven 
threaded  shaft  adjacent  said  carriage  and  a 
worm-shaft  parallel  therewith,  intermeshing  75 
gears   on   said  shafts,   a   member  pivotally 
mounted  on   said  carriage,  means  on   said 
member   for  engaging  said  threaded  shaft 
when  said  member  is  in  one  position  and 
means  on  said  member  for  engaging  said  80 
worm-shaft  when  said  member  is  in  another 
position,  means  for  rocking  said  member,  a 
pivotally  mounted  arm  on  said  reproducer 
for  holding  the  needle,  and  means  interposed 
between  said  arm  and  said  member  whereby  85 
the   rocking   of   the   latter   to   engage   said 
worm  shall  actuate  said  arm  to  retract  the 

needle,  substantially  as  described. 

In  testimonj'  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of  90 
two  subscribing  witnesses. 

PETEK  M.  EAVEXSKILDE. 

AYitnesses : 
P.  N.  Wagner, 
E.  C.  Breneisa. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Baxter  Morton,  a 

citizen  of  the  United  States,  residing  in  the 
city,  county,  and  State  of  New  York,  have 

5  invented  certain  new  and  useful  Improve- 
ments in  Graphophones,  of  which  the  fol- 

lowing is  a  specification. 
This   invention   relates   to   graphophones 

and  has  for  its  object  the  provision  of  a 
10  graphophone   in   which   the    reproducer   is 

not    impelled   across   the   record   tablet   by 
means  of  the  record  groove  or  by  mechanical 
feed  mechanism  such  as  a  screw  or  rack. 

In  the  accompanjdng  drawings  forming 
15  2)art  of  this  application  I  have  illustrated 

the  invention  as  embodied  in  a  graphophone 
of  the  disk  type,  the  stylus  of  the  reproducer 
being  yieldingly  jDropelled  across  the  record 
in  a  plane  jDarallel  to  the  surface  of  the  disk 

20  Avith  the  stylus  tracking  in  the  record  groove 
and  restrained  against  too  rapid  movement 
thereby. 

In  the  drawings:  Figure  1  is  a  view  in 
side  elevation   of  a  complete  graphophone 

25  embodying  the  present  invention.  Fig-  2 
is  a  view  partly  in  elevation  and  partly  in 
section  of  the  reproducer,  the  reproducer 

cari'iage,  and  a  portion  of  the  record  tablet 
and  support  therefor. 

30  lieferring  to  the  drawings  by  the  refer- 
ence characters,  which  designate  correspond- 

ing j)arts  in  the  several  views,  1  designates 
the  casing  for  the  motor,  which  may  be  of 
any  preferred  type,   and   2   designates  the 

35  support  for  the  record  tablet.  This  support, 
Avhich  in  the  present  instance  is  in  the  form 
of  a  disk,  is  mounted  upon  an  axis  3  turning 
in  suitable  bearings  and  arranged  at  a  very 
slight  angle  to  the  vertical.    Arranged  above 

40  the  supporting  disk  2  for  the  record  tablet  4 
is  a  guidewa}^  or  track  5  for  the  reproducer. 
This  guideway  consists  preferably  of  two 
rails  6 — 6  which  are  very  slightly  inclined 
to  the  horizontal  and  are  pivoted  at  one  end 

45  to  a  standard  7,  the  rails  resting  at  the  other 
end  upon  another  standard  8,  to  which  they 
may  be  secured  in  any  preferred  manner. 
The  reproducer  is  mounted  upon  a  small 

carriage  9  provided  with  small  flanged  roll- 
50  ers  or  wheels  10,  preferably  eight  in  num- 

ber and  arranged  both  above  and  below  the 

rails  6  of  the  guideway  or  track.  The  re- 
producer proper,  which  is  designated  11,  is 

of  any  ordinary  construction   and  is  pro- 

vided as  usual  with  a  needle  or  point  12  for  55 
engagement  with  the  sound  groove  of  the 
record  tablet  13.  A  horn  14-  is  shown  as  suit- 

ably connected  with  the  reproducer  for  in- 
tensifying the  sound,  and  this  horn  is  pref- 

erably supported  in  part  by  a  bracket  15  60 
haying  flanged  rollers  16  resting  upon  the 
rails  6  of  the  guideway  or  track  5. 

In  the  operation   of  the  apparatus  con- 
structed as  shown  and  described,  the  record 

disk  is  mounted  on  the  support  in  the  usual  65 
manner  and  rotation  is  imparted  to  the  disk 
by  means  of  the  motor  in  the  casing  1.    The 
reproducer  is  brought  into  position  at  the 
beginning  of  the  sound  groove  by  raising 
the   guideway  or   track   5   and  sliding  the  70 
carriage  along  the  guideway  or  track  until 
the  proper  point  is  reached.     The  needle  or 
tracer  12  is  then  brought  into  engagement 

with    the    sound    groove   bj''    lowering   the 
guideway  or  track  5,  and  the  reproduction  75 
of  sound  will  begin  when  the  motor  is  set 
in  operation.     As  the  reproducer  carriage 
tends  to  move  along  the  guideway  or  track 
5   from  a  high  point   to  a   lower   one,  no 
mechanical   means   is   necessary   to   impart  80 
movement  to  the  reproducer ;  but  the  rate  of 
travel  of  the  reproducer  along  the  guideway 
or  track  is  determined  by  tlie  sound  groove 
of  the  record  tablet,  which  restrains  such 
travel  through  the  engagement  of  the  needle  85 
or  tracer  12  therewith.     As  the  inclination 

of  the  guideway  or  track  is  very  slight,  the 
component  of  the  force  of  gravity  tending 

to  produce  movement  of  the  reproducer  car- 
riage along  the  guideway  or  track  is  not  90 

sufficient  to  cause  the  needle  or  tracer  12 

to  press  very  forcibly  against  the  side  of 
the  sound  gi'oove  on  the  record  tablet,  and 
therefore  pressure,  of  the  needle  or  tracer 
against  the  side  of  the  sound  groove  will  95 
not  interfere  materially  with  the  freedom 
of  vibration  of  the  reproducer  diaphragm. 
As  the  record  disk  rotates  on  the  support 

2  the  reproducer  carriage  will  gravitate  to- 
ward  the   lower   end   of   the  guideway   or  lOO 

track  as  fast  as  the  rotation  of  the  record 

disk  will  permit,  the  advance  of  the  repro- 
ducer carriage  with  each  rotation  of  the  disk 

being  equal  to  the  distance  between  adja- 
cent whirls  of  the  spiral  sound  groove  on  105 

the  disk. 
Wliile  I  have  shown  the  record  disk  lying 

in  an  inclined  plane  and  as  mounted  on  a 
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support  hiiving  an  iiiclinod  uxis,  I  do  not 
liuut  myself  to  this  construction,  as  it  will 
be  obviovis  that  the  reproducer  carriage  may 
travel  upon  an  inclined  ffuideway  or  be  so 

6  supported  that  its  path  will  lie  in  an  in- 
clined plane  withont  its  being  necessary  to 

have  the  axis  of  rotation  of  the  record  disk 

correspondingly  inclined.  On  the  contrary, 
the  axis  of  the  support  for  the  record  disk 

10  may  be  vertical  and  the  disk  itself  may  lie 

in  a  horizontal  plane,  if  the  ie[)i()tlucer  nee- dle or  tracer  is  so  mounted  that  it  can 

follow  the  groove  in  which  the  reproducer 
needle  is  carried  by  a  pivoted  arm  so  that 

15  the  carriage  need  not  remain  at  a  fixed  dis- 
tance from  the  record  disk.  Furthermore, 

any  other  suj^port  which  will  canst'  the  re- 
producer.  carriage  or  reproducer  itself  to 

travel  in  an  inclined  plane  under  the  influ- 
20  ence  of  gravity  may  be  employed  as  a  sup- 

port for  the  reproducer  or  reprotlucer  car- 
riage in  lieu  of  the  guideway  or  track  5. 

The  guideway  or  track  has  been  described 
and  illustrated  as  a  simple  and  satisfactory 

25  support  which  has  some  advantages  over 

the  swinging  ai-m  pivoted  on  a  laterally  pro- 
jecting bracket  mounted  on  the  motor  cas- 

ing which  is  connnonly  employed  with 
graphophones  of  the  disk  type. 

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

ters Patent  is: 

1.  In  a  talking  machine,  the  combination 
of   a   sound    record,    movable    reproducing 

35  mechanism,  and  inclined  supporting  and 

guiding  devices  for  supporting  said  mech- 
anism and  guiding  it  in  its  movement  in  co- 

action  with  the  sound-record,  the  inclination 
of  said  devices  causing  said  mechanism  to 

40  travel  across  the  record  and  in  an  inclined 

plane  under  the  influence  of  gravity,  with 
the  stylus  of  the  rei^roducing  mechanism 
tracking  in  and  restrained  by  the  record- 
groove  throughout  the  several  convolutions 

45  thereof,  substantially  as  set  forth. 
2.  In  a  talking  machine,  the  combination 

of  a  rotatable  turn-table  for  supportirig  a 
disk  record  lying  in  a  plane  slightly  inclined 
to  the   horizontal,   means   for   rotating  the 

50  turntable  on  an  axis  perpendicular  to  said 
plane,  reproducing  mechanism,  and  inclined 

supporting  and  guiding  devices  for  support- 
ing said  mechanism  and  guiding  it  in  its 

movement  in  coaction  with  the  recoi'd,  the 

inclination  of  said  devices  causing  said  55 
mechanism  to  move  in  a  plane  parallel  with 
the  face  of  the  tuintable  with  the  stylus 
thereof  tracking  in  and  restrained  by  the 

recoi'd  groove  throughout  the  se\eral  convo- 
lutions thereof,  substantially  as  set  forth.         60 

3.  In  a  talking  machine,  the  combination 

of  a  motor-box  adapted  to  rest  upon  the  sup- 
port with  the  base  thereof  hoiizontally  dis- 

posed, a  rotatable  turn-table  for  sujiporting 
a  disk  lecord  mounted  on  said  box  and  lying  65 
in  a  plane  slightly  inclined  to  the  horizontal, 
means  for  rotating  the  tuiii-table  on  an  axis 
perpendicular  to  said   ])lane.  a  disk  sound 
record  on  said  turntable  and  movable  re- 

producing mechanism  mounted  in  position  70 
for  the  stylus  thereof  to  coact  with  the  rec- 

ord-groove in  the  disk  on  the  turn-table,  said 
reproducing  mechanism  being  adapted  to  be 

actuated  by  gravity  to  move  across  the  rec- 
ord during  the  reproduction  of  the  record,  75 

substantially  as  set  forth. 
4.  In  a  talking  machine,  the  combination 

of  a  motor-box  adapted  to  rest  upon  a  sup- 
port with  the  base  of  said  box  horizontally 

disposed,  a  rotary  shaft  mounted  in  said  80 
box,  the  axis  of  which  shaft  extends  at  an 
angle  to  the  plane  of  said  base,  a  rotatable 
turntable  for  supporting  a  disk  record 
mounted  on  said  shaft  and  lying  in  a  ])lane 

inclined  to  the  horizontal,  a  disk  sound-rec-  85 
ord  on  the  turntable,  and  repi'oducing  mech- 

anism mounted  adjacent  to  the  turntable  for 
movement  under  the  influence  of  gravity  in 
an  inclined  plane  so  that  the  stylus  thereof 

may  coact  with  the  record-gi'oove  in  the  disk  90 
on  the  turntable  throughout  the  several  ccm- 
voluti<ms  of  said  groove,  substantially  as 
set  forth. 

5.  In  a  mounting  for  sound  reproducing 

machines  having  a  record  and  a  sound  re-  95 
prmlucing  head,  means  for  feeding  the  sound 
head  tiansversely  across  the  path  of  the 
record  by  gravity  comprising  an  inclined 
rail  inclined  to  the  base  of  said  machine 

and  means  traveling  upon  said  rail  for  car-  100 
rying  said  sound  reproducing  head. 

This  specification  signed  and  witnessed 
this  12th  day  of  December,  1907. 

BAXTER  MORTON. 

Witnesses : 
Otto  Mumk, 

D.  J.  Edmonds. 
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UNITED  STATES  PATENT  OFFICE. 
JAMES  H.   MOUNT,   OF   JAMESBT3RG,   NEW   JERSEY. 

TALKING-MACHINE. 

949,939. Specification  of  Letters  Patent.         Patented  Feb.  33,  1910. 
Application  filed  May  9,  1908.     Serial  No.  431,819. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  James  H.  Mount,  a 

citizen  of  the  United  States,  residing  in 
Janiesbiirg,  in  the  State  of  New  Jersey,  have 

5  invented  a  new  and  useful  Improvement  in 
Talking-Machines;  and  I  do  hereby  declare 
that  the  following  is  a  full,  clear,  and  exact 
description  of  the  same. 
My  invention  relates  to  talking  machines, 

10  particularly  those  of  the  disk-record  type, 
but  some  of  my  improvements  are  also  ap- 

plicable to  talking  machines  of  the  cylinder- 
record  type. 

One   object   of  my  invention   is   conven- 
15  iently  to  provide  for  taking   the  machine 

apart  and  putting  it  together  to  facilitate 
packing  and  transportation. 

Another  object  of  my  invention  is  to  sim- 
plify, strengthen  and  improve  the  attach- 

20  uient  of  the  stylus  to  the  diaphragm  holder. 

Another  object  of  my  invention  is  to  pro- 
vide for  conveying  the  vibrations  through 

the  sound  box  from  both  sides  of  the  dia- 
phragm so  that  the  sound  will  be  amplified 

25   and  made  more  powerful  and  more  distinct. 
Another  object  of  my  invention  is  to  pro- 

vide for  conveying  the  vibrations  from  op- 
posite sides  of  the  diaphragm  through  con- 
centric tubes  so  that  the  vibrations  from  the 

30  front  of  the  diaphragm  will  so  merge  with 
the  vibrations  from  the  back  of  the  dia- 

phragm as  to  produce  a  large  volume  of 
tone  of  great  distinctness,  power  and  melody. 

Another  object  of  my  invention  is  conven- 
35  iently  to  provide  for  removing  the  sound 

box  from  the  record  for  replacing  the  needle 
or  substituting  the  record. 

Another  object  of  my  invention  is  so  to 
counterbalance  the  sound  box  and   accom- 

40  modate  its  motion  over  the  record  that  the 

grinding  noise  peculiar  to  most  talking  ma- 
chines will  be  further  obviated. 

Another  object  of  my  invention  is  so  to 
support  the  sound  box  on  the  cabinet  that 

45  the  whole  machine  can  be  jarred  or  moved 
without  disturbing  the  sound  or  scratching 
the  record. 

Other  objects  of  my  invention  will  be  set 
forth  hereafter  in  the  description. 

50  To  these  various  ends,  my  invention  com- 
prises various  novel  features  of  construction 

and  combination  of  parts  as  are  hereinafter 
pointed  out  in  the  claims. 

In  order  that  my  invention  may  be  fully 
55  understood,  I  shall,  prior  to  claiming  the 

same,  describe  in  detail  a  talking  machine 

embodying  the  various  features  of  my  inven- tion. 

Reference  is  to  be  had  to  the  accompany- 
ing drawings  forming  part  of  this  specifi-  60 

cation  in  which  like  numbers  indicate  cor- 

responding parts  in  all  the  figures. 
Figure  1  is  a  perspective  view  of  a  talking 

machine  of  the  disk-record  type  embodying 
my  invention,  a  part  being  in  section.  Fig.  65 
2  is  a  side  elevation  of  the  same.  Fig.  3  is 
a  plan  view  of  the  same.  Fig.  4  is  an  en- 

larged side  elevation  of  the  same,  parts  be- 
ing in  section  and  the  cabinet  removed. 

Fig.  5  is  a  detail  view  showing  the  sound  70 
box  and  stylus  in  full  lines  swung  aside  for 
replacing  the  stylus  and,  in  dotted  lines, 
raised  for  introducing  the  record.  Fig.  6  is 
an  end  view  of  the  sound  box  showing  the 
stylus  resting  on  the  record.  Fig.  7  is  a  75 
similar  view  showing  the  stylus  and  sound 
box  partly  raised  for  introducing  the  record. 
Fig.  8  is  a  similar  vicAv  showing  the  sound 
box  and  stylus  fully  raised  for  replacing  the 
needle.  Fig.  9  is  an  end  view  of  the  sound  80 
box  and  attachments  with  its  cover  removed 

so  as  to  disclose  its  interior.  Fig.  10  is  a 
sectional  view  of  the  sound  box  and  attach- 

ments. Fig.  11  is  a  detail  view  showing  the 
diaphragm  and  attachments  removed  from  85 
the  sound  box.  Fig.  12  is  an  enlarged  detail 

view  showing  the  stylus  clamp  and  its  at- 
tachments to  the  diaphragm  holder.  Fig. 

13  is  a  detail  view  showing  the  method  of 
supj)orting  the  diaphragm  holder  in  the  90 
sound  box.  Fig.  14  is  an  end  elevation  of 
the  cabinet  showing  the  device  for  adjusting 
the  inclination  of  the  record  and  the  means 

for  oiDcning  the  cabinet  without  removing 
the  winding  handle.  95 

In  the  drawing,  10  designates  the  cabinet 
of  a  talking  machine  which  contains  the 
mechanism,  11,  indicated  in  dotted  lines  in 
Fig.  2  for  rotating  the  turntable,  12,  and 
thereby  rotating  the  record,  13,  which  is  here  lOO 
represented  as  of  the  ordinary  disk  type. 

14  designates  the  winding  handle  of  the 
actuating  mechanism,  11,  which  I  prefer  to 
fasten  permanently  to  the  winding  shaft,  15, 
and  arrange  to  drop  into  and  be  raised  out  of  105 
a  curved  slot,  16,  shown  in  Fig.  14,  in  the 

end  wall  of  the  cabinet,  10,  so  that  the  mech- 
anism, 11,  being  fastened  to  the  cover,  17,  of 

the  cabinet,  10,  when  said  cover  is  raised  on 
its  hinge,  18,  convenient  access  may  be  had  liO 
to  the  actuating  mechanism  without  remov- 

ing the  winding  handle,  14. 
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In  order  lliut  the  timing  device.  19.  on  the 

top  of  the  cabinet  and  the  starting  and  stop- 
l)ing  device.  20.  also  on  the  top  of  the  cabi- 

net, may  be  manipulated  by  both  liands  si- 
5  mnhaneously.  I  arrange  the  timing  device  as 

shown  in  Fig.  1  on  the  right  hand  side  of 
tlie  cabinet  and  the  stopping  and  starting 
device,  20,  on  the  left  hand  side  of  the  cabi- 

net,  connecting  the   stopping  and   starting 
10  device  by  suitable  gearing  with  the  actuating 

mechanism,  11,  as  indicated  in  Fig.  2. 
The  stylus  and  sound  box  in  my  invention 

is  arranged  as  hei-einafter  described  to 
travel  radialh'  from   the  periphery   of  the 

15  record,  13,  to  the  center  of  the  same  and  in 

order  to  aid  said  motion  pi-oduced  by  the 
pressure  of  the  side  of  the  record  groove 

against  the  stylus,  I  provide  means  for  rais- 
ing the  outside  end  of  the  cabinet  and  thei'e- 

20  by  inclining  the  record  downward  in  the 
direction  of  travel  of  the  stylus  so  that  tlie 
motion  of  the  stylus  toward  the  center  of  the 
record  will  be  aided  by  gravity,  the  pressure 
of  the  side  of  the  groove  against  the  stylus 

25  will  be  minimized  and  the  grinding  noise 

thereby  produced  peculiar  to  most  talking- 
machines  will  be  entirely  obA'iated.  As  con- 

venient means  for  thus  raising  the  outer  end 
of  the  cabinet.  I  have  here  shown  brackets. 

30  21,  attached  to  the  end  of  the  cabinet  and 
carrying  threaded  nuts.  22,  through  which 
are  screwed  correspondingly  threaded  legs 
or  standards,  23,  having  heads,  24,  by  which 
thej^  niay  be  tnrned  to  elevate  that  end  of 

35  the  cabinet  and  therefore  incline  the  record 

as  nuich  as  may  be  desirable.  The  stylus,  2;"), 
is  inserted  in  the  clamp,  26,  in  the  usual  way 
and  such  clamp  is  connected  to  the  dia- 

phi-agm,  27,  by  a  sound  conveying  bar.  28. 
40  of  the  ordinary  descrii^tion.  I  attach  the 

stylus  clamp,  26,  however,  to  the  diaphragm 
ring,  29,  by  means  of  a  thin  spring  plate,  30. 
secured  in  the  plane  of  the  diaphragm  to  a 
plate,  31.  rigidly  attached  to  the  ring.  29, 

45  so  that  the  stylus  and  its  clamp  can  play 
with  the  vibrations  imparted  to  it  through 
the  bar,  28,  by  the  diaphragm,  27,  on  said 
spring  plate,  30,  to  and  fro  in  the  direction 
of  the  axis  of  the  diaphragm  but  not  trans- 

50  versely  to  said  axis.  By  this  arrangement, 
the  vibrations  of  the  stylus  are  more  accu- 
rateh'  transmitted  to  the  diaphragm,  27,  and 
a  perfect  reproduction  of  the  original  sound 
is  made. 

55  The  sound  box,  32,  consists  of  a  closed 
head,  33,  having  a  handle,  34,  and  a  cylin- 

drical wall,  3;").  formed  integrally  with  the head,  33.  On  the  inside  of  the  Avail.  35,  of 
the  sound  box  are  fixed  blocks,  36,  having 

60  axially  slotted  seats,  37,  opening  inwardly  to 
receive  cushioned  studs,  38,  projecting  ra- 

dially from  the  periphery  of  the  diaphragm 
ring,  29,  so  that  when  the  diaphragm  ring 
is  in  place,  the  diaphragm  and  its  ring  will 

65  be  separated  by  an  air  space  from  the  head, 

I  33.  of  the  sound  box,  and  also  from  the  wall, 

i  3.">,  of  .said  sound  box,  as  best  indicated  in 
;  Fig.  10.  The  wall,  3r).  of  the  sound  box  is 

joined  detachably  to  an  annular  I'ing.  39.  se- 
cured to  the  onto-  end  of  a  tube.  40.  which  is  70 

coveied  with  cloth  or  other  non-vibiatoiy 
material.  41.  as  best  indicated  in  Fig.  10. 

'J'he  detachable  union  of  the  sound  box  to 
the  ring,  39,  preferably  consists  of  the  in- 
tuined  flange.  42.  on  the  ring.  3!).  to  receive  75 
the  end  of  the  wall,  35,  which  has  lugs,  43, 
to  pa.ss  through  the  slot,  44,  in  said  flange, 
42,  so  that  the  sound  box  can  be  disengaged 

from   the  ring.  39,  by  i-otating  it  so  as  to 
bring  one  lug,  43.  opposite  the  slot.  44.  when  80 
the  sound  box  can  be  easily  removed.     To 
make  the  attachment  of  the  .sound  box  to 

the  ring,  39,  and  tube,  40,  more  secure,  I 
fasten  a  bracket.  45,  on  the  ring,  39,  carry- 

ing a  nut.  46,  through  which  a  set  screw.  47.  85 
is  arranged  to  screw  against  the  wall.  35. 
With    this   arrangement,   by   detaching   the 
sound  box,  32,  from  the  ling,  39,  the  dia- 

phragm ring,  29,  and  with  it  the  diaphragm 
and  stylus  can  be  removed   from   the  open  90 
side  of  the  sound   box.  the   stylus  and    its 
clamp  being  withdrawn  through  a  slot,  48, 
in  the  wall  of  the  sound  box.     Within  the 

tube,  40,   I    fasten   concentrically   so   as   to 
leave  an  air  space  between  them,  an  inner  96 
tube.   49.  by   radial   spacing  pieces,   50.   so 
that  the  axis  of  the  tube.  49.  will  be  directly 
in   linp  with  the  diaphragm,   27.     Around 
the  inner  end  of  the  tube,  49.  I  preferably 

place  a  non-vibi-atory  bushing.  51.  against  100 
the  end  of  which  is  arranged  to  abut  the 
collar.  52.  formed  around  an  annular  flange, 
53,  projecting  inwardly  from  the  diaphragm 
ring,  29.     By  this  construction,  as  will  be 
best  seen  in  Fig.  10,  the  vibrations  from  the  10 

front  of  the  diapliragm.  27.  will  be  ti'ans- 
mitted  directly  through  the  collar,  52.  and 
the  inner  tulje,  49.  while  the  vibrations  from 

the  rear  of  the  diaphragm.  27,  will  be  trans- 
mitted through  the  space  between  said  dia-  HO 

phragm  and  head  of  the  sound  box.  through 
the  annular  space  between  the  ring.  29.  and 
the  wall,  35,  of  said  sound  box,  through  the 

space  between  the  flange,  53,  and  the  anmi- 
lar  ring,  39,  and  thereby  through  the  annu-  H 
lar  space  between  the  tube.  40,  and  the  con- 

centric inner  tube,  49.  fixed  therein. 

On  the  top  of  the  cabinet.  10.  I  fix  a  ver- 
tical socket.  54,  provided  with  a  set  .scivw, 

55.  in  which  is  clamped  detachably  a  stand-  ̂ -'^ ard,  56,  fixed  on  an  outer  .sound  tube,  57. 

The  sound  tulie.  57.  is  provided  with  a  cylin- 
drical extension,  58,  axially  in  line  with  the 

diaphragm.  27,  and  sound  tubes,  40  and  49. 
and  in  this  extension.  5S.  of  the  sound  tube.  -^2' 
57,  the  tube,  40,  is  arranged  to  travel  axially, 
carrying  with  it  the  sound  box  and  stylus, 
by  means  of  a  roller,  73.  fastened  to  the  end 
of  the  tube,  40,  and  running  on  the  interior 

of  the  sound  tube,  58.     Within  the  sound  1*° 
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tube.  57  and  58,  is  also  fixed  concentrically 
an  inner  sound  tube.  59.  by  radial  spacing 
pieces.  60,  and  in  said  inner  tube.  59,  the 
iiuier  tube.  49.  is  likewise  adapted  to  travel 

5  axially  and  freel3\  supported  by  the  same 
roller.  73.  The  direct  and  reflected  vibra- 

tions from  the  diaphraom.  27.  will  therefore 
be  conAeyed  through  tlie  sound  tubes.  59 
and  58  respectively'  in  all  positions  of  the 

10  sound  box  as  the  same  travels  over  the 
record,  13. 

On  the  outer  end  of  the  outer  sound  tube, 
57.  is  fastened  by  means  of  an  ordinary  bay- 

onet lock  an  amplifying  horn.  Gl.  and  on  the 
15  outer  end  of  the  inner  sound  tube.  59,  is 

fastened  by  means  of  an  ordinary  bayonet 
lock,  concentrically  within  the  outer  liorn. 
()1.  but  projecting  beyond  the  same,  an  inner 
amplifying  horn.  (r2.    The  direct  vibrations 

20  from  the  diai^hragm.  27,  will  therefore 
emerge  from  the  inner  horn.  62.  and  the  re- 
fk^cted  vibrations  from  the  diaphragm,  27, 
v\ill  emerge  from  the  outer  horn.  61.  The 

adjustment  "and    arrangement    of    the    two 
25  horns  is  such  that  the  sounds  emerging 

therefrom  will  mingle  so  as  to  produce  a 
melodious  whole  of  peculiarly  clear,  distinct 
and  amplified  character. 

To  guide  and  supjDort  the  sound  box  and 
30  the  inner  ends  of  the  cylinder.  -10.  and  inner 

tube,  49,  while  traveling  radially  across  the 
record  and  at  the  same  time  permit  the  sound 
box  to  be  raised  from  the  record  for  replac- 

ing the  record  on  the  stylus,  I  fasten  a  rail. 
35  63,  on  top  of  the  cabinet  parallel  with  the 

axis  of  the  motion  of  the  sound  box.  One 

end  of  the  rail,  63,  is  fastened  detachabW  in 
a  bracket.  6-1.  attached  to  the  end  of  the 
outer  sound  tube,  58,  and  the  other  end  of 

40  the  rail,  63.  is  fastened  detachably  by  means 
of  a  set  screw,  65,  in  a  slotted  standard,  6(). 
erected  on  the  top  of  the  cabinet,  10.  The 
rail,  63,  is  formed  with  an  upwardly  curved 
flange.  67.  running  along  its  upper  and  inner 

i5  side.  On  the  side  of  the  sound  box,  32,  is 
secured  a  short  axle.  68,  on  which  is  mounted 
to  rotate  freely  an  antifriction  roller,  69, 
having  a  concave  face,  70.  to  run  on  the  rail, 
63,  an  annular  groove,  71,  to  engage  and  run 

ot>  on  the  flange.  67  and  an  annular  shoulder, 
72,  also  to  engage  the  flange,  67,  as  best 

shown  in  Figs.  6,  7,  and  8.  "With  this  con- struction when  the  stjdus,  25.  is  traveling 
across  the  record,  the  concave  face,  70.  of  the 

°5  roller,  69,  runs  along  the  rail,  63,  and  the 
groove,  71,  on  the  flange,  67,  as  best  shown 
in  Fig.  6,  so  that  the  sound  box  and  its  at- 

tachments, while  traveling  across  the  record 
is  supjjorted  by  the  stylus,  25,  the  rail.  63. 

^0  and  the  roller,  73.  A  large  part  of  the 
weight  of  the  sound  tube  and  attachments  is 
therefore  taken  off  the  stylus  which  bears 
upon  the  record  with  just  sufficient  weight  to 
receive  the  vibrations  thereof  and  the  grind - 

^5  ing  noise  peculiar  to  most  talking  machines 

is  entirely  done  away  with.  When  it  is  de- 
sired to  replace  the  record,  the  sound  box  is 

withdrawn  to  the  end  of  the  rail,  63.  by 
means  of  its  handle,  34,  so  that  the  ends  of 
the  outer  tube,  40,  and  inner  tube,  49,  will  be  70 
freed  from  the  sound  tubes,  58  and  59,  as 
indicated  in  Fig.  5.  The  sound  box  is  then 
raised  until  the  flange,  67,  on  the  rail,  63  is 
disengaged  from  the  groove,  71,  on  the  roller. 
69.  and  the  shoulder.  72,  is  rested  on  the  75 
flange,  67,  as  shown  in  Fig.  7.  The  stylus 
is  thus  held  above  the  record  so  that  the  same 
can  be  removed  and  replaced  at  will.  On 
the  shaft.  68.  of  the  roller.  69.  is  fixed  a 
hook,  74,  curving  around  the  under  side  of  80 
the  rail,  63.  which  keeps  the  roller,  69.  from 
being  thrown  oft  the  rail.  ()3.  as  indicated  in 
Figs.  6,  7  and  8.  When  it  is  desired  to  re- 
])]ace  the  stylus,  the  sound  box  is  raised  still 
farther  above  the  record,  as  indicated  in  85 

Fig.  5,  until  the  groove,  71,  and  shoulder, 
72,  are  completely  disengaged  from  the 
flange,  67,  and  the  hook.  74.  engages  the  rail. 
63,  and  supports  the  sound  box  in  its  upper- 

most position,  as  indicated  in  Fig.  8.  The  90 
stylus  may  then  be  removed  and  replaced  at 
will.  Conversely  to  replace  the  stjdus  on 
the  record,  the  sound  box  is  swung  over  on 

the  i-ecord  until  the  roller,  69.  and  groove, 
71,  engage  the  rail,  63,  and  flange,  67,  as  pre-  95 
viously  described  and  shown  in  Fig.  6. 
By  the  arrangement  thus  described,  the 

sound  tubes  and  horns  are  firmly  secured  to 
the  cabinet  and  the  sound  box  and  attach- 

ments securely  confined  within  their  limit  of  100 
motion,  so  that  the  whole  machine  can  be 

jarred  or  moved  without  disturbing  its  ac- 
tion and  without  scratching  the  record  e\'en 

when  the  stylus  is  shifted  across  its  face. 
It  is  evident  that  the  concentric  sound  105 

tubes  and  horns  herein  described  may  also 
be  aj^plied  to  the  ordinary  phonograph  in 
which  the  stylus  swings  on  a  pivoted  elbow, 
but  I  prefer  the  axial  motion  of  the  dia- 
j)hragm  with  respect  to  the  sound  tubes  as  110 
giving  a  very  much  clearer  and  better  pro- 

duction of  the  sounds  impressed  on  the 
record. 

It  is  evident  that  the  reproducing  mechan- 
ism herein  described  may  be  used  with  a  115 

cylinder  record  as  well  as  with  the  disk  rec- 
ord shown.  It  is  also  evident  that  a  com- 
mon spirit  level  may  be  employed  on  top  of 

the  cabinet  to  show  the  inclination  of  the 
cabinet  and  thus  of  the  record  when  the  same  120 
is  adjusted  as  herein  described  to  cause  the 
motion  of  the  stylus  to  be  aided  by  gravity. 
Having  thus  described  my  invention  and 

the  mode  in   which  I  carry  the  same  into 

practice.  I  claim  as  new  and  desire  to  secure  1-25 
by  Letters  Patent. 

1.  In  a  talking  machine,  the  combination, 

with  the  record  and  its  actuating  mechan- 
ism, of  a  sound  box  carrying  the  rein-odue- 

inof  mechanism,  a  traveling  sound  tube  at-   1^0 
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Inclu'd  to  (he  soniitl  box,  and  canyin*?  a 
rollei",  a  fixed  sound  (ubo  within  wliicli  the 
traveling  sound  tube  moves  telescopically, 

its  roller  runnin<>'  along  the  intevioi'  of  the 
tixed  sound  tul)i'.  a  I'oller  on  the  sound  l)ox 
i'.nd  a  rail  on  whieh  the  latter  roller  runs,  so 
that  the  said  sound  box  and  its  attache(l  tube 

aiv  caiM'ied  l)y  the  two  rollers  and  the  stylus 
in  a  straight  line  across  the  record. 

•2.  In  a  talking  machine,  the  combiiiation, 
with  the  record  and  its  actuating  mechan- 

ism, of  a  sound  box  carrying  the  reproduc- 
ing mechanism,  a  traveling  sound  tube  at- 

tached to  the  sound  box,  a  tixed  sound  tube 
along  which  the  traveling  sonnd  tube  travels 

telesco|)ically.  a  roller  cai'ried  by  the  sound 
box,  a  rail  along  which  said  roller  runs  to 
guide  the  sound  box  across  the  record,  and  a 
tiange  along  said  rail  to  engage  the  roller 

and  hold  the  sound  box  in  an  elevated  posi- 
tion for  i'e[)lacing  the  record. 

;').  In  a  talking  machine,  the  combination, 
with  the  record  and  its  actuating  mechan- 

ism, of  a  sound  box  carrying  the  reproducing 
mechanism,  a  traveling  sound  tube  attached 
to  the  sound  box,  a  fixed  sound  tube  along 

which  the  traveling  soimd  tube  moves  tele- 
scopically, a  roller  carried  by  the  sound  box 

having  an  annular  groove,  a  rail  on  Avhich 
s:ud  roller  runs  and  a  flange  along  said  rail 
to  engage  the  annular  groove  on  the  roller. 

4.  Tn  a  talking  machine,  the  combination, 
with  the  record  and  its  actuating  mechan- 

ism, of  a  sound  box  carrying  the  reproduc- 
35  ing  mechanism,  a  traveling  sound  tube  at- 

tached to  the  sound  box,  a  fixed  sound  tube 
along  which  the  traveling  sound  tube  moves 
telescopically.  a  roller  carried  by  said  sound 
box  and  having  an  annular  shoulder,  a  rail 
on  which  said  roller  runs,  and  a  flange  on 
said  rail  to  engage  said  shoulder  on  the 

roller  and  support  the  sound  box  in  an  ele- 
vated position  foi'  rej^lacing  the  record. 

5.  In  a  talking  machine,  the  combination, 
with  the  record  and  its  actuating  mechan- 

ism, of  a  sound  box  carrying  the  reproduc- 
ing mechanism,  a  traveling  sound  tube  at- 

tached to  the  sound  box,  a  fixed  sound  tube 
along  which  the  traveling  sound  tube  moves 
lelescoi)ically,  a  roller  carried  by  the  sound 

box  having  an  annular  groove  and  an  an- 
nular shouhler.  and  a  rail  having  a  flange  on 

which  said  roller  runs  with  its  groove  en- 
gaging said  flange,  the  sound  box  to  be 

raised  until  the  shoulder  on  said  roller  en- 

"•aaes  the  rtange  on  said  rail  so  as  to  hold  the 
sound  box  in  an  elevated  position  for  re- 
l)lacing  the  record. 

(■>.  In  a  talking  machine,  the  combination, 
with  the  record  and  its  actuating  mechan- 

ism, of  a  sound  box  carrying  the  reproducing 
iiiechainsm.  a  traveling  sound  tube  attached 
to  said  sound  box.  a  fixed  sound  tube  along 

which  the  traveling  sound  tube  moves  tele- 
65  scopically,  a  roller  carried  by  the  sound  box. 
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a  rail  on  which  said  roller  runs,  and  a  hook- 
like piojection  carried  by  the  sound  box  to 

extend  under  said  rail  and  engage  and  hold 
the  sound  box  when  swung  over  the  rail  to 
rcjjlace  the  stylus.  ^q 

7.  In  a  talking  machine,  the  combination, 
with  the  cabinet  holding  the  record  and  its 
actuating  mechani.sm,  of  a  fixed  sound  tube, 
a  socket,  standard  and  set  screw  for  securing 
the  said  sound  tube  to  the  cabinet,  a  sound  75 

box  and  attached  sound  tube  traveling  tele- 
scoi)ically  along  said  fixed  sound  tube,  a 
loller  carried  by  said  sound  box,  a  bracket 
on  said  fixed  sound  tube,  a  standard  on  the 
cabinet  and  a  rail  on  which  said  roller  runs 

connecting  the  bracket  on  the  fixed  sound 
tube  with  the  standard  on  the  cabinet  and 

serving  rigidly  to  hold  the  fixed  sound  tube 
as  well  as  itself  in  ])lace. 

8.  In  a  talking  machine,  the  combination,  gg 

with  the  record  and  its  actuating  mechan- 
ism, of  a   stylus,  a  sound  box  and  a   dia- 

phragm   fixed    thereon,   so   as   to   leave   an 
opening  in  front  of  the  diaphragm  and  an 
open    si)ace    behind    and    around    the    dia-  gg 

phragm,  an  outer  sound  tube  communicat- 
ing with  the  space  around  the  diaphragm 

for  conveying  the  reflected  vibrations  from 
behind  the  diaphragm,  an  inner  sound  tube 
communicating  with  the  opening  in  front  of  95 

the  diaphragm  so  as  to  convey  the  vibra- 
tions   directly    therefrom,    and    means    for 

iiuitliii"'  the  sound  box  across  the  record. 
!).  In  a  talking  machine,  the  combination, 

with  the  record  and  its  actuating  median-  100 
ism.  of  a   stylus,   a   sound   box  and  a  dia- 
plu-agm    fixed    therein,   so   as   to   leave   an 
opening  in  front  of  and  a  space  behind  and 
around  the  diaphragm,  and  concentric  sound 
tubes  communicating  with  the  opening  in  105 
front  of  the  diaphragm  and  with  the  space 

around  the  diaphragm  respectively^  concen- 
tric amjdifying  horns,  communicating  with 

the  inner  and  outer  sound  tubes  respectively, 
and  means  for  guiding  the  sound  box  across  no 
the  record. 

10.  In  a  talking  machine,  the  combina- 
tion, with  the  record  and  its  actuating  mech- 

anism, of  a  stylus,  a  sound  box  and  a  dia- 
phragm fixed  therein  so  as  to  leave  openings  115 

in  front  of,  behind  and  around  the  dia- 
phragm, concentric  traveling  sound  tubes 

fixed  to  the  sound  box  axiall}'  in  line  with 
the  center  of  the  diaphragm  and  communi- 

cating with  the  openings  in  front  of  and  120 
around  the  diaphragm  respectivel,y,  and 

fixed  concentric  sound  tubes  along  which  re- 
spectixely  the  concentric  traveling  sound 
tubes  move  telescopically  with  the  sound 
box.  125 

if.  In  a  talking  machine,  the  combina- 
tion, with  the  record  and  its  actuating  mech- 

anism, and  the  fixed  concentric  souncl  tubes, 

of  concentric  sound  tubes  traveling  tele- 
scopically along  the  fixed  concentric  sound  13C 
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tubes  respectively,  a  sound  box  having  its 
cylindrical  wall  joined  to  the  outer  travel- 

ing sound  tube,  a  diaphragm  ring  fixed  with- 
in the  sound  box  and  connected  to  the  inner 

5  traveling  sound  tube,  a  diaphragm  in  said 
ring,  and  a  stylus  connected  to  said  dia- 
phragm. 

12.  In  a  talking  machine  of  the  character 
described,  the  combination,  with  the  outer 
traveling  sound  tube,  having  an  annular 
ring  and  flange  on  the  end  thereof,  of  the 
sound  box  having  its  cylindrical  wall  joined 

detachably  to  said  ring  and  flange,  substan- 
tially as  described. 

13.  In  a  talking  machine  of  the  character 
described,  the  combination,  with  the  sound 

box  having  the  axially  slotted  i-ests  on  the 
interior  thereof,  of  the  diajohragm  ring  hav- 

ing the  radial  studs  to  fit  detachably  in  said 
rests  and  leave  a  space  behind  the  diaphragm 

and  between  the  diaphragm  ring  and  wall 
of  the  sound  box. 

14.  In  a  talking  machine,  the  combina- 
tion, Avith  the  record  and  its  actuating  mech- 

anism, the  sound  box  carrying  the  dia-  25 
phragm  ring  and  diaphragm  therein,  and 
means  for  guiding  the  sound  box  across  the 
record,  of  a  thin  spring  plate  fixed  to  the 
peiiphery  of  the  diaphragm  ring  in  a  plane 
substantially  parallel  to  that  of  the  dia-  30 

phragm,  a  stylus  clamp  fixed  to  said  spring- 
plate,  and  a  vibration-transmitting  connec- 

tion between  the  diaphragm  and  the  stylus clamp. 

In  testimonj^  whereof  I  have  hereunto  set  35 
mv  hand  April  1908. 

JAMES  H.  MOUNT. 

In  presence  of — Guy  J.  Agijati, 
Clarence  L.  Burger. 
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To  all  ivhom  it  may  concern: 
Be  it  known  that  we,  Chaeles  Thoma,  Jr., 

and  Walter  Thojia,  citizens  of  the  United 
States,  and  residents  of  Carlstadt,  in  the 

5  county  of  Bergen  and  State  of  New  Jersey, 
have  invented  certain  new  and  useful  Im- 

provements in  Sound  Reproducers  or  Re- 
corders, of  which  the  following  is  a  specifi- 

cation. 

10  The  present  invention  relates  to  sound  re- 
producers or  recorders  for  phonographs,  and 

has  for  its  object,  in  general,  to  simplify 
structures  of  this  kind,  to  increase  their  effi- 

ciency, and  to  reduce  the  cost  of  manufac- 
15  ture. 

One  feature  of  the  invention  resides  in  a 

stylus  supporting  member  having  a  socket 
whose  mouth  is  provided  with  a  restricted 
portion,    the    stylus    being    seated    in    said 

20  socket  and  held  in  place  by  the  restricted 
portion  aforesaid.  This  restricted  portion 
may  take  the  form  of  a  plurality  of  prongs, 
or,  as  shown  in  the  drawings,  it  may  be  a 
continuous  flange.     Preferably  the  socket  is 

25  obtained  by  making  the  supporting  member 
in  the  form  of  a  tube  whose  mouth  is  restrict- 

ed and  in  which  there  is  seated  a  follower. 

Between  the  restricted  portion  and  the  fol- 
lower the  stylus  is  interposed.    Tlie  stylus  is 

30  held  against  longitudinal  axial  movement  in 
the  holder,  so  as  to  vibrate  in  unison  with 
such  holder.  So  far  as  certain  features  of 

the  invention  are  concerned  the  stylus  may 
be  of  any  shape  found  useful;  but  prefer- 

35  ably  it  is  provided  with  a  circular  contact 
surface  concentric  with  the  center  of  the 

stylus.  Thus  for  c_ylinder  machines  the 
stylus  will  preferably  be  spherically  shaped, 
and  for  disk  machines  the  stylus  will  be  in 

40  the  form  of  a  knife-edge  disk.  In  the  pre- 
ferred embodiment  of  the  invention  the  sty- 

lus will  be  mounted  for  rotation  around  its 

own  axis.  This  may  be  effected  by  any 
suitable  means,  but  preferably  by  the  socket 

45  construction  of  stylus  supporting  member 
above  described.  JBy  making  the  stjdus  ro- 
tatable  friction  is  greatly  reduced  and  ad- 

mits, if  desired,  of  the  use  of  a  cheap  mate- 
rial  as  steel   in  place  of  precious  stones. 

50  Furthermore,  by  the  employment  of  a  rota- 
table  stylus  a  less  harsh  and  more  perfect 
tone  can  be  produced,  A  non-rotatable  sty- 

lus has  a  scraping  action  as  it  travels  over 
the  record  and  reproduces  not  only  the  re- 

55  corded  sound  waves  but  also  minute  record- 

ed imperfections.  These  recorded  imperfec- 
tions are  so  minute  that  the  stylus,  if  rota- 

tably  mounted,  will  roll  over  them  without 
being_ sensibly  affected  by  them.  jNIoreover, 
by  using  a  rotatable  stylus,  when  recording,  eo 
these  minute  imperfections  will  not  be  re- 

corded, and  hence  will  not  be  reproduced. 
In  the  art,  as  practiced  at  the  present  time, 

the  impulse  transmitting  means  between  the 
stylus  supporting  member  and  the  diaphragm  65 
is  secured  to  the  diaphragm  and  exerts  a 
positive  pull  and  push  in  both  directions  on 
the  latter.     One  feature  of  this  invention  re- 

sides in  having  the  impulse  transmitting 
means    disconnected    from   the    diaphragm,  70 
and  adapted  to  have  an  intermittent  vibra- 

tory contact  with  the  said  diaphragm.    By 
this  means  the  impulse  transnntting  means 
will  flex  the  diaphragin  in  one   direction 
only,  the  diaphragm  returning  by  its  own  75 
weight  or  flexibility.     This  has  the  effect  of 
producing  a  more  rounded  and  mellow  tone. 

In  the  preferred  embodiment,  the  stylus 
supporting  member  is  seated  in  a  guide  in 
which  it  reciprocates  in  a  rectilinear  path,  go 
and  has  vibratory  contact  with  the  impulse 
transmitting  means.  The  impulse  transmit- 

ting means,  in  the  present  instance,  is  in  the 
form  of  a  pivoted  lever  disconnected  both 
from  the  stylus  supporting  member  and  dia-  35 

phragm. 
The  general  arrangement  of  the  parts  con- 

stitutes in  itself  a  new  and  useful  invention. 
In  this  general  arrangement,  the  diaphragm, 
impulse  transmitting  means,  and  stylus  sup-  90 
porting  member  are  all  mounted  on  a  frame 
supported  on  a  universal  joint  in  the  casing 
so  as  to  always  occupj^  the  same  relative  po- 

sition when  the  frame  shifts  by  reason  of 
discrepancies  between  the  grooves  of  the  95 
record  and  the  threads  of  the  feed  screw. 
In  connection  with  this  construction  is  em- 

j)loyed  a  centering  device  which  always 
tends  to  center  the  frame  when  in  its  lower- 

most position.  100 
Other  features  will  appear  as  the  specifi- 

cation proceeds. 

In  the  accompanying  drawings  the  inven- 
tion is  embodied  in  a  concrete  and  preferred 

form,  but  changes  of  construction  may  be  105 
made  without  departing  from  the  legitimate 
and  intended  scope  of  the  invention.  Fur- 

thermore the  several  features  of  the  inven- 
tion may  be  used,  one  independently  of  the 

other  or  others.  no 
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In  the  said  drawings  Figure  1  is  a  vertical 
view  on  the  line  1 — 1  of  Fig. 
a   sound 

sectional  view  on  the  line  1 — 1  of  Fig.  2, 
showing  a  sound  reproducer  or  recorder, 
embodying  tlie  invention.  Fig.  2  is  a  plan 

5  view  of  1^'ig.  1  looking  in  the  direction  of 
the  arrow  2  in  Fig.  1.  Figs.  3,  4,  5,  and  0 
^ihow  various  forms  of  stylus  supporting 
members  and  stylus.  Fig.  7  is  a  perspec- 

tive view  of  one  form  of  stylus.     Fig.  8  is  a 
10  detail  of  the  centering  device. 

Similar  characters  of  reference  indicate 
corresponding  parts  in  the  several  views. 

1  indicates  a  casing  of  any  suitable  con- 
struction in  which  is  mounted  the  support - 

15  ing  frame  2  by  means  of  the  universal  joijit 
3.  Opposite  to  this  joint  the  frame  is  pro- 

vided with  an  inverted  V  -  shaped  slot  4 
adapted  to  receive  a  member  5  carried  by  the 

casing.     "Whenever  the  sound  reproducer  is 20  lowered  into  engagement  with  the  record, 
the  member  5  will  center  the  supporting 
frame. 

G  indicates  the  usual  diaphragm  of  copper 
or  other  material  mounted  in  the  supporting 

25  frame.  Underneath  this  diaphragm  there  is 
pivoted,  on  the  frame  2,  the  impulse  trans- 

mitting lever  7  whose  free  end  is  adapted  to 
have  an  intermittent  vibratory  contact  with 
the  diaphragm. 

30  8  indicates  a  guide  in  the  frame  2  in  which 
is  seated  the  stylus  supporting  member  9. 
This  stylus  supporting  member  has  a  recip- 

rocating motion  in  a  rectilinear  path  and  has 
intermittent  vibratory  contact  with  the  im- 

35  pulse  transmitting  lever.  The  stylus  sup- 
porting member  is  preferably  constructed 

as  shown  in  Fig.  3,  in  which  it  is  in  the  form 
of  a  tube  having  a  restricted  mouth  10  on 
which   rests   the    rotatable    stylus   11   here 

40  shown  in  the  form  of  a  sphere.  Seated  in 
the  tube  is  a  follower  12  which  is  adjustable, 
and  between  this  follower  12  and  the  stylus 

may  be  interposed  an  antifi-iction  ball  14. 
The  stjdus  is  thus  mounted  in  a  socket  whose 

45  restricted  mouth  holds  it  in  place. 
In  Fig.  4  the  stylus  is  in  the  form  of  a 

knife-edge  disk  15  rotatably  supported,  and 
in  this  instance  provided  with  two  antifric- 

tion balls  14. 
50  In  Fig.  5  the  stylus  is  shown  in  the  form 

of  a  sphere  but  is  non-rotatable  and  is  held 
in  a  solid  stylus  supporting  member  16  hav- 

ing a  socket  17  whose  mouth  is  restricted  by 
the  flange  18. 

55       In  Fig.  C  is  shown  the  same  stylus  as  that 
in  Fig.  4.     In  this  instance,  however,  it  is 

non-i'otatably  supported  in  the  socket  of  the 
stylus  suppoi'ting  member. 

AAHiat  is  claimed  is: — 
«o  1.  A  stylus  supporting  member  consist- 

ing of  a  tube  whose  mouth  is  provided  with 
a  restricted  portion,  a  stylus  seated  in  said 
tube  and  resting  against  the  restricted  por- 

tion aforesaid,  and  a  follower  seated  in  said 
65  tube  for  holdmg  the  stylus  against  the  re- 

serving  to 
strict ed    poi'ti(m    aforesaid    and 
pievent  longitudinal  movement  of  the  stylus 
in  the  tubular  sui)porting  member. 

2.  A  stylus  supporting  member  having  a 
socket  whose  mouth  is  provided  with  a  re-  73 
stricted  j)ortioii,and  a  stylus  mounted  for  ro- 

tation around  its  own  axis  seated  in  said 
socket  and  held  in  place  by  the  restricted 
portion  aforesaid  the  stylus  and  supporting 
member  being  arranged  to  vibrate  in  unison.  75 

3.  A  stylus  supporting  member  having  a 
socket  whose  mouth  is  provided  with  a  re- 

stricted portion  forming  a  pivotal  suppoi-t, 
and  a  st3'lus  seated  in  said  socket  held 
against  longitudinal  vibration  therein  and  go 
rotatably  mounted  on  the  pivotal  support  af- 

forded bj'  the  restricted  portion. 
4.  A  stjdus  supporting  member  having  a 

socket  Avhose  mouth  is  provided  with  a  re- 
stricted portion,  and  a  stylus  having  a  cir-  sf 

cular  contact  surface  concentric  with  the 
center  of  the  stylus,  seated  in  said  socket  and 
held  in  j^lace  by  the  restricted  portion  afore- 

said, the  st3'lus  being  held  against  vibration in  said  socket.  90 
5.  A  stylus  supporting  member  having  a 

socket  whose  mouth  is  provided  with  a  re- 
stricted portion,  and  a  spherically  shaped 

st5dus  seated  in  said  socket  and  held  in  place 
by  the  restricted  portion  aforesaid  and  95 
means  holding  the  stylus  against  longitudi- 

nal movement  in  the  socket. 

6.  A  st3dus  supporting  member  having  a 
socket  whose  mouth  is  provided  with  a  re- 

stricted portion,  and  a  stylus  having  a  cir-  10. cular  contact  surface  concentric  with  the 
center  of  the  stylus  mounted  for  rotation 
around  its  own  axis  in  said  socket  and  held 

in  place  by  the  restricted  portion  aforesaid 
the  stylus  being  held  against  longitudinal  105 
axial  movement  in  the  socket  member. 

7.  A  st3dus  supporting  member  having  a 
socket  whose  mouth  is  provided  with  a  re- 

stricted portion,  and  a  spherically  shaped 

st3'lus  mounted  for  rotation  around  its  own  110 
axis  in  said  socket  and  held  in  place  by  the 
restricted  portion  aforesaid  and  means  to 
prevent  longitudinal  movement  of  the  stylus 
in  the  supporting  member. 

8.  A   st3dus   supporting   member   consist-  115 
ing  of  a  tube  whose  mouth  is  provided  with 
a  lestricted  portion,  a  st3dus  mounted  for  ro- 

tation around  its  own  axis  seated  in  said  tube 

and  resting  against  the  restricted  portion 
aforesaid,  and  a  follower  seated  in  said  tube  120 
for  holding  the  stylus  against  the  restricted 
portion  aforesaid  to  prevent  longitudinal 
movement  of  the  st3dus. 

9.  A  st3dus  supi:)orting  member  consisting 
of  a  tube  whose  mouth  is  pro^aded  with  a  125 
restricted  portion,  a  stylus  having  a  circular 
contact  surface  concentric  with  the  center  of 
the  stylus  seated  in  said  tube  and  resting 
against  the  restricted  portion  aforesaid,  and 
a  follower  seated  in  said  tube  for  holding  1^ 
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the  stylus  against  the  restricted  portion 
aforesaid. 

10.  A  stylus  supporting  member  consist- 
ing of  a  tube  whose  mouth  is  provided  with 

5  a  restricted  portion,  a  spherically  shaped 

stj'lus  seated  in  said  tube  and  resting  against 
the  restricted  portion  aforesaid,  and  a  fol- 

lower seated  in  said  tube  for  holding  the 
stylus  against  the  restricted  portion  afore- 

10  said. 

11.  A  stylus  supporting  member  consist- 
ing of  a  tube  whose  mouth  is  provided  with 

a  restricted  portion,  a  stylus  having  a  cir- 
cular  contact  surface   concentric   with   the 

15  center  of  the  stylus  mounted  for  rotation 
around  its  own  axis  in  said  tube  and  resting 
against  the  restricted  portion  aforesaid,  and 
a  follower  seated  in  said  tube  for  holding 
the    stylus    against   the   restricted    portion 

20  aforesaid. 

12.  A  stylus  supporting  member  consist- 
ing of  a  tube  whose  mouth  is  provided  with 

a  restricted  portion,  a  spherically  shaped 
stylus  mounted  for  rotation  in  said  tube  and 

25  resting  against  the  restricted  portion  afore- 
said, and  a  folloAver  seated  in  said  tube  for 

holding  the  stylus  against  the  restricted  por- 
tion aforesaid. 

13.  In  a  sound  reproducer  or  recorder,  a 
30  diaphragm,    a    stylus    supporting    member 

having  a  rectilinear  reciprocating  motion, 
and  impulse  transmitting  means  between  the 
stylus  supporting  member  and  diaphragm. 

14.  In  a  sound  reproducer  or  recorder,  a 
35  casing  a  sui^porting  frame  mounted  in  said 

casing  so  as  to  have  play  both  in  a  vertical 
and  horizontal  direction,  a  diaphragm,  a 
stjdus  supporting  member,  and  an  impulse 
transmitting  means,  all  mounted  on  the  sup- 

40  porting  frame. 
15.  in  a  sound  reproducer  or  recorder,  a 

diaphragm,  a  stylus  supporting  member 
having  a  rectilinear  reciprocating  motion, 
and  an  impulse  transmitting  lever  pivotally 

45  supported  interposed  between  the  diaphragm 
and  stylus  supporting  member. 

16.  In  a  sound  rei^roducer  or  recorder,  a 
diaphragm,  a  stylus  supporting  member 
having  a   rectilinear  reciprocating  motion, 

50  and  impulse  transmitting  means  discon- 
nected from  the  diaphragm  and  adapted  to 

have  an  intermittent  vibratory  contact  with 
the  diaphragm. 

17.  In  a  sound  reproducer  or  recorder,  a 
casing,  a  supporting  frame  mounted  in  said  55 
casing  so  as  to  have  play  both  in  a  vertical 
and  horizontal  direction,  a  stylus  supporting 
member  adapted  to  reciprocate  in  a  guide  on 
the  frame,  a  diaphragm  carried  by  said 
frame,  and  an  impulse  lever,  pivotally  60 
mounted  in  the  frame  above  the  stylus  sup- 

porting member,  whose  free  end  engages  the 
diaphragm. 

18.  In  a  sound  reproducer  or  recorder,  a 
casing,  a  supporting  frame,  pivotally  sup-  65 
ported  in  the  casing  so  as  to  have  a  universal 
movement,  and  carrying  a  diaphragm,  im- 

pulse transmitting  means  and  a  stylus  suj)- 
porting  member,  and  means  for  centering 
the  supporting  frame  when  in  its  lowermost  70 

position. 19.  In  a  sound  reproducer  or  recorder,  a 
diaphragm,  a  stylus  sujDporting  member,  an 
impulse  transmitting  lever  interposed  be- 
tAveen  the  diaphragm  and  stylus  supporting  75 
member,  and  a  freely  rotatable  stylus  car- 

ried by  the  stylus  supporting  member. 
20.  A  supporting  member,  a  spherical 

stylus  mounted  for  rotation  in  all  directions 
in  said  member  but  held  against  longitudinal  80 
axial  movement  therein. 

21.  In  a  sound  reproducer  or  recorder,  a 
stjdus,  and  a  socket  member  supporting  the 
stylus,  extending  below  the  axis  thereof  and 
having  confining  means  for  the  stylus,  the  85 
stylus  being  held  against  longitudinal  move- 

ment in  the  socket  member. 
22.  In  a  sound  reproducer  or  recorder,  a 

diaphragm,  a  stylus  supporting  member,  an 
impulse  transmitting  means  disconnected  90 
from  both  the  stylus  supporting  member 
and  diaphragm  and  adapted  to  have  inter- 

mittent vibratory  contact  with  both,  a  cas- 
ing, and  a  supporting  frame  mounted  on  a 

universal  joint  in  the  casing  and  carrying  95 
the  diaphragm,  stylus  supporting  member 
and  impulse  transmitting  means. 

Signed  at  Brookljm,  in  the  county  of 
Kings  and  State  of  New  York  this  6th  day 
of  May,  A.  D.  1908. 

CHAELES  THOMA,  Je. 
WALTER  THOMA. 

Witnesses : 
Fred.  H.  McGahie, 
G.  W.  A.  Murray. 
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UNITED  STATES  PATENT  OFFICE. 
CHARLES  H.    NORTOlvr,   OP   NEW  YORK,   N.   Y. 

SOUND-REPRODUCING  MACHINE. 

950,034. Specification  of  letters  Patent.         Patented  Feb.  33,  1910. 
Application  filed  June  24,  1908.     Serial  No.  440,064. 

To  all  wliovi  it  may  coticem: 
Be  it  known  that  I,  Charles  H.  Norton, 

a  citizen  of  the  United  States,  and  a  resident 
of  New  York  cit3^  in  the  county  of  New 

5  York  and  State  of  New  York,  have  invented 
certain  new  and  useful  Improvements  in 
Sound-Eeproducing  Machines,  of  which  the 
following  is  a  specification. 

The  invention  relates  to  improvements  in 
10  sound-reproducing  machines,  and  it  con- 

sists in  the  novel  needle  or  stylus  hereinafter 
described  and  claimed  for  use  in  such  ma- 
chines. 

It  is  well  known  that  the  metal  needles 

15  commonly  employed  in  sound-reproducing 
machines  possess  inherent  defects  in  that 
they  wear  on  the  records,  create  a  scratch- 

ing noise  which  interferes  with  the  proper 
reproduction  of  the  sounds   and  lack  the 

20  capability,  in  large  measure,  of  reproducing 
sounds  in  soft,  distinct,  modulated  tones.  It 
is  also  well  laiown  that  various  attempts 
have  been  made  to  improve  the  needles  and 
to  remedy  some  of  the  objections  to  them 

25  by  the  use  of  materials  other  than  metal  in 
their  construction.  In  the  use  of  materials 
other  than  metal  in  the  construction  of  the 
needles  various  other  objections  developed 
both  in  difficulties  of  manufacture  and  in- 

30  creased  expense  to  the  owners  of  sound-re- 
producing machines  and  otherwise. 

The  object  of  my  invention  is  to  produce 
a  needle  or  stylus  for  sound-reproducing  ma- 

chines which  may  be  supplied  at  slight  ex- 
35  pense  and  which  in  use  will  eliminate  the 

scratching  noise  caused  by  metal  needles, 
reduce  to  a  minimum  the  wear  on  the  records 

and  materially  improve  the  tone  and  dis- 
tinctness of  the  instrument,  the  sounds  being 

40  soft  or  modulated  and  those  representing 
various  voices  or  instruments  being  clearly 
differentiated  one  from  the  other. 

I  have  discovered  that  by  making  the 
needle  or  stylus  of  hard  or  vulcanized  rubber, 

*5  I  secure  a  very  great  improvement  in  the  \ 
general  tone  of  the  instrument  and  more 
distinct,  accurate  and  natural  reproductions 
of  the  sounds,  and  in  addition  obviate  any 
rapid  wearing  out  of  the  records  or  excessive 

50  expense  for  needles.  The  needle  or  stylus 
of  my  invention  is,  therefore,  intended  for 
use  in  machines  employing  disk-records  and 

is  formed  of  hard  rubber.    The  needle  may 
be  either  solid  or  hollow  above  its  point,  and 
I  prefer  the  hollow  hard  rubber  needle  in  55 
respect  of  its  efficiency  and  tone-qualities. 
My  invention  is  illustrated  in  the  accom- 

panying drawings,  in  which: 
Figure  1  is  an  elevation  of  a  portion  of  a 

sound-reproducing  machine  equipped  with  60 
a  hard  or  vulcanized  rubber  needle  of  my 
invention  applied  to  the  ordinary  disk- 
record  employed  in  such  machines;  Fig.  2 
is  a  perspective  view,  on  an  enlarged  scale, 
of  the  needle,  and  Fig.  3  is  a  like  view  of  the  65 
same  needle  shown  as  hollow  above  its 
pointed  lower  end  portion. 

In  the  drawings,  10  designates  the  repro- 
ducer-head of  a  sound-reproducing  machine 

of  known  construction,  11  the  usual  needle  70 
or  stjdus-holder  thereof,  12  the  needle  or 
stylus,  and  13  a  rotary  disk-record. 
My  invention  pertains  to  the  needle  or 

stylus  12  which  comprises  a  shank-portion 
14  adapted  to  the  holder  11  and  a  pointed  75 
lower  end  portion  15  to  engage  the  record  13. 
The  needle  or  stylus  12  of  my  invention  is 
made  of  hard  or  vulcanized  rubber,  and 
preferably  this  needle  is  hollow  above  its 
lower  pointed  portion,  although  it  va?ij  be  80 
solid  throughout. 

The  needle  12  of  hard  or  vulcanized  rub- 
ber possesses  the  property,  in  connection 

with  the  record  and  machine,  of  reproduc- 
ing the  sounds  in  especially  distinct  and  85 

natural  tones,  without  harshness  and  with- 
out undue  wear  on  the  records.  The  hard 

or  vulcanized  rubber  needle  of  my  invention 
lacks  fibrous  and  gritty  substances  and  is 
somewhat  yielding  or  capable  of  flection  or  90 
spring  action  at  its  lower  end,  all  of  which 
not  only  improves  its  tone  reproducing- 
quaiities  but  lessens  the  wear  on  the  records, 
which  is  a  matter  of  considerable  importance. 

The  general  results  accomplished  by  my  95 
invention  are  that  the  tone-quality  of  the 
instrument  is  greatly  improved,  that  the 
needles  may  be  supplied  at  small  expense 
and  that  the  life  of  the  records,  due  to  the 
reduction  in  wear  by  the  needles,  is  mate-  100 
rially  increased.  The  absence  of  fibrous  and 
gritty  matters  in  the  needle  and  its  forma- tion of  hard  rubber  enables  its  efficient  use 
in  accurately  and  delicately  following  the 
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sinuous  convolutions  of  the  groove  in  the 

record,  without  danger  of  leaving  the  same 
or  of  excessive  wear  on  the  record. 

What  1  claim  as  my  invention  and  desire 

5  to  secure  by  Letters-Patent,  is: 

1.  A  sound  reproducing  nuicliine  compris- 

ing a  head,  a  disk-record  and  a  needle  of 
hard  rubber  for  coaction  thereAvith. 

2.  A  sound  i-eprodiicing  machine  conipris- 

10  ing  a  head,  a  disk-record  and  a  needle  of 

hard  rubber  for  coaction  therewith,  said 

needle  above  its  lower  pointed  portion  be- 

ing hollow. 
Signed  at  New  York  city,  in  the  county 

of  New  Yoi-k.  and  State  of  New  York,  this   i 
23rd  (lav  of  June  A.  D.  1908. 

CHARLES  H.  NORTON. 
Witnesses: 

RoBT.  J.  Keeoan. 
E.    C.    BOEHME. 

I 
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UNITED  STATES  PATENT  OFFICE. 
THOMAS  A.  EDISON,  OF  LLEWELLYN  PAKK,  ORANGE,  NEW  JERSEY,  ASSIGNOR  TO  NEW 

JERSEY  PATENT  COMPANY,  OF  WEST  ORANGE,  NEW  JERSEY,  A  CORPORATION  OF 
NEW  JERSEY. 

PHONOGRAPHIC   RECORDING  APPARATUS. 

950,336. Specification  of  Letters  Patent.         Patented  Feb.  33,  1910. 
Application  filed  May  24,  1905.     Serial  No.  261,952. 

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,  in  the  county  of 

6  Essex  and  State  of  New  Jersey,  have  in- 
vented certain  new  and  useful  Improvements 

in  Phonographic  Eecording  Apparatus, 
(Case  D,)  of  which  the  following  is  a  de- 
scription. 

10  My  invention  relates  to  various  improve- 
ments in  phonographic  recording  apparatus, 

and  my  object  is  to  provide  an  apparatus  for 
the  purpose,  wherein  superior  results  can  be 
obtained. 

15  I  find  that  vibrations  of  abnormal  ampli- 
tude, caused  by  very  high,  shrill  tones,  like 

those  of  a  soprano  voice,  or  resulting  from 
abnormal  reinforcements  of  certain  tones  by 
the  tone,  due  to  the  resonance  of  the  air  col- 

20  umn  in  the  funnel,  result  in  the  cutting 

stylus  leaving  the  i-ecord  surface,  producing 
the  disagreeable  effect  of  blasting.  This  re- 

sult is  due  to  the  fact  that  the  diaphragm  in 
vibrating  toward  the  record  surface  encoun- 

25  ters  the  very  considerable  resistance  imposed 
upon  the  stjdus  in  effecting  the  cutting  of 
the  material,  while  in  vibrating  in  the  oppo- 

site direction,  the  diaphragm  encounters  lit- 
tle or  no  resistance.      Consequently,  under 

30  the  effect  of  condensations  of  sound  waves, 
the  movement  of  the  diaphragm  is  limited; 
while  under  the  effect  of  the  rarefaction  of 

sound  waves,  the  movement  of  the  dia- 
phragm becomes  abnormal  and  permits  the 

35  stylus  to  jump  free  of  the  record  surface. 
To  carry  my  invention  into  effect,  I  arrange 

the  cutting  stylus  and  the  parts  with  which 
it  operates,  so  that  the  resistance  imposed 
on  the  diaphragm  shall  be  approximately 

40  the  same  in  moving  away  from,  as  when 
moving  toward  the  record  surface,  whereby 
the  stylus  will  be  prevented  from  leaving  the 
record  surface,  and  blasting  will  be  elimi- 

nated. I  attain  this  result  by  employing  a 
compound  spring,  which  cooperates  with  the 
diaphragm  and  having  the  capacity  of  ab- 

sorbing energy  by  friction.  This  compound 
spring  offers  a  very  small  and  negligible  re- 

sistance to  the  movement  of  the  diaphragm 
toward  the  record  surface,  and  consequently, 
in  such  movement,  practically  the  only  re- 

sistance encountered  is  that  due  to  the  cut- 

45 

50 

ting  action  of  the  stylus,  which  as  stated,  in- 
creases with  the  amplitude.     In  moving  in 

the  opposite  direction  {i.  e.  away  from  the  55 
record  surface)    the   compound  spring  im- 

poses a  resistance  upon  the  diaphragm  like- 
wise increasing  with  the  amplitude,  and  the 

energy  of  the  diaphragm  in  such  movement 
is  largely  absorbed  as  friction  in  the  spring  60 
itself,  as  will  be  explained.     Bj^  absorbing 
energy  as  friction,  instead  of  as  elasticity,  I 
prevent  the  spring  from  imparting  stored  up 
energy  to  the  diaphragm  to  distort  its  move- 

ments.    By  imposing  a  great  retardation  to  65 
the  abnormal  movements  of  the  diaphragm 
away  from  the  recording  surface,  I  prevent 
the  stylus  from  leaving  the  record  material 
and  confine  the  record  to  the  material,  with- 

out diminishing  the  sensitiveness  of  the  re-  70 
cording  mechanism,  a  result  not  heretofore 
achieved. 

In  order  that  the  invention  may  be  better 
understood,  attention  is  directed  to  the  ac- 

companying drawing,  forming  part  of  this  75 
specification,  and  in  which  I  illustrate  a  sec- 

tional view  of  a  recording  mechanism 
equipped  with  the  improved  compound 
spring. 

The  diaphragm  1  is  provided  with  con-  80 
centric  corrugations,  so  as  to  be  very  rigid, 
and  is  secured  within  the  head  2  by  means 
of  a  ring  3,  preferably  of  soft  rubber,  as  I 
describe  in  applications  filed  contemporane- 

ously   herewith,    Serial    Nos.    261,949    and  85 
261,950.     A  magnesium  foot  4,  carrying  a 
suitable  recording  stylus  5,  is  cemented  or 
otherwise  secured  to  the  diaphragm.     Ex- 

tending between  the  foot  4,  and  an  arm  6, 
depending  from  the  head  2,  is  a  compound  90 
spring  7,  composed  of  a  plurality  of  leaves, 
like  a  wagon  spring,  and  formed  preferably 
of  bamboo.     These  leaves  are   of  reduced 

length    and   of   increased   cross-section   up- 
ward from  the  lowermost,  which  connects  95 

directly  with  the  foot  4,  by  being  cemented 
in  a  recess  therein.     The  spring  leaves  are 
held  together  at  their  anchored  end  by  a 
screw  8,  but  are  free  to  move  independently 
at  their  other  end.    Consequently,  the  move-  100 
ment  of  the  stylus  toward  the  record  sur- 

face will  flex  only  the  lowermost  and  weak- 
est spring  leaf  with  little  or  no  retardation 

from  that  cause,  but  movements  in  the  op- 
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posite  direction,  when  the  tracking  depth  is 
passed,  will  result  in  a  flexing  of  one  or  more 
of  the  other  leaves,  to  impose  a  resistance 
which  increases  with  the  amplitude,  since 

5  the  leaves  are  of  increasing  stillness  toward 
the  upijermost.  In  thus  flexing  the  several 
leaves,  the  latter  are  moved  or  rubbed  longi- 

tudinally over  one  another,  so  as  to  absorb 
energy  by  friction. 

10  In  assembling  the  parts,  the  foot  4  is  first 
secured  to  the  compound  spring,  the  dia- 

phragm is  cemented  in  place,  and  the  spring 
fastened  at  its  anchored  end  to  the  arm  6. 

When  the  diaphragm  and  spring  are  thus 
15  unstrained,  the  foot  is  cemented  to  the 

center  of  the  diaphragm  by  melted  shellac, 
leaving  the  whole  recorder  free  from  abnor- 

mal strains.  By  extending  the  spring  be- 
tween the  foot  4  and  the  arm  6,  it  acts  as  a 

20  rod  to  take  uj)  the  thrust  imposed  upon  the 
stylus. 

In  recording,  the  stylus  is  allowed  to  track 

into  the  i-ecording  material  to  the  proper 
depth    by    any    suitable    mechanism     (not 

25  shown)  for  adjusting  the  cut.  This  pro- 

duces a  slight  upwai-d  flexing  of  the  dia- 
phragm and  compound  spring.  The  spring 

offers  scarcely  any  retardation  to  the  pro- 
gression of  the  stylus  into  the  recording  ma- 

30  terial,  and  practically  all  the  resistance  is 
that  imposed  by  the  cutting  action.  In  mov- 

ing in  the  opposite  direction  the  compound 
spring  creates  as  nearlj'  as  possible,  a  corre- 

sponding retardation,  and  thus  one  defect 
85  balances  the  other  and  true  waves  are  re- 

corded, since  the  friction  of  the  leaves  mov- 
ing on  each  other  results  in  a  loss  of  energy 

substantially  equivalent  to  that  lost  in  pei'- 
forming  a  cutting  operation.    For  \vaves  of 

40  small  amplitude,  such  as  harmonics,  the  re- 
corder loses  none  of  its  sensitiveness,  but  for 

prime  tones  of  great  amplitude  (for  in- 
stance, the  notes  of  a  piece  of  music  played 

on  a  piano,  which  are  in  resonance  with  the 
45  tone  of  the  recording  funnel,  and  which  re- 

sult in  amplitudes  more  than  twice  as  great 
as  the  other  tones)  the  increasing  power  to 
flex  the  compound  spring  as  the  diaphragm 
moves  upward  is  sufficient  to  reduce  the  am- 

50  plitude  to  such  a  degree  as  will  prevent  the 
stylus  from  leaving  the  record  surface,  and 
thereby  j^revent  blasting. 

Having  now  described  my  invention,  what 
I  claim  as  new^  therein  and  desire  to  secure 

55  by  Letters  Patent  is  as  follows: 

1.  A  phonographic  sound  recording  appa- 
ratus, comprising  in  combination  a  dia- 

phragm, a  stylus  connected  therewith,  and 
means  for  imposing  a  resistance  to  the  move^ 

60  ments  of  the  diaphragm  away  from  the  re- 
cording surface,  said  resistance  increasing 

with  the  amplitude  with  acceleration 
throughout  the  whole  of  each  such  movc- 
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ment    of   considerable   amplitude,   substan- 
tially as  set  forth.  65 

2.  A  phonographic  sound  recording  appa- 
ratus, comprising  in  combination,  a  dia- 

phragm, a  recording  stylus  connected  there- 
with, and  spring  means  for  retarding  the 

diai)luagm  in  its  movement  away  from  the  70 
recording  surface,  arranged  to  dissipate  as 
friction  a  considerable  part  of  the  energy  of 

the  diaphragm  in  such  movement,  substan- 
tialljf  as  set  forth. 

3.  A  phonographic  sound  recording  appa-  75 
ratus,  comprising  in  combination  a  dia- 

phragm, a  recording  stylus  connected  there- 
with, and  means  for  causing  the  diaphragm 

in  its  movement  away  from  the  recording 

surface  to  develop  friction  and  thereby  re- 
tard the  same,  such  retardation  increasing 

with  the  amplitude  with  acceleration 

throughout  the  whole  of  each  such  move- 
ment of  considerable  amplitude,  substan- 
tially as  set  forth. 

4.  A  phonographic  sound  recording  appa- 
ratus, comprising  in  combination  a  dia- 

phragm, a  recording  stylus  connected  there- 
with, and  a  compound  spring  anchored  at 

one  end  and  secured  at  the  other  to  said 

stylus,  substantially  as  set  forth. 

5.  A  phonographic  sound  recording  appa- 
ratus, comprising  in  combination  a  dia- 

jjhragm  a  recording  stylus  connected  there- 
with, and  a  compound  spring  anchored  at 

one  end  and  secured  at  the  other  to  said 

stylus,  the  leaves  of  said  spring  being  of 

i^rogressively  decreasing  length,  substan- 
tially as  set  forth. 

6.  A  phonographic  sound  recording  appa- 
ratus, comprising  in  combination  a  dia- 

phragm, a  recording  stylus  connected  there- 
with, and  a  compound  spring  anchored  at 

one  end  and  secured  at  the  other  to  said 

stylus,-  the  leaves  of  said  spring  being  of 

progressively  increasing  thickness,  substan- 
tially as  set  forth. 

I  7.  A  phonographic  sound  recording  appa- 
ratus, comprising  in  combination  a  dia-  no 

phragra,  a  recording  stylus  connected  there- 
with, and  a  compound  spring  made  of  bam- 

boo anchored  at  one  end  and  connected  at  the 

other  tosaidstylus,  substantially  as  set  forth. 

8.  A  phonographic  sound  recording  appa-  115 
ratus  comprising  in  combination  a  dia- 

phragm, a  recording  stylus  connected  there- 
Avith  and  means  for  imposing  a  resistance  to 
the  movement  of  the  diaphragm  away 
from  the  recording  surface  corresponding  120 
throughout  the  movement  to  the  resistance 
imposed  by  the  cutting  action  of  the  stylus 
to  the  movement  of  the  diaphragm  toward 

the  recording  surface  throughout  such  move-        ; 
ment,  substantially  as  set  forth.  125 

9.  Phonographic  sound  recording  appara- 
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tus  comprising  in  combination  a  diaphragm, 
a  recording  stylus  connected  therewith  and 
means  for  dissipating  as  friction  on  the 
movement  of  the  diaphragm  away  from  the 

recording  surface  an  amount  of  enei'gy  sub- 
stantially equivalent  to  that  lost  in  the  cut- 

ting operation  on  a  movement  of  the  stylus 
toward  the  recording  surface  equal  in  ampli- 

tude to  the  first  mentioned  movement,  sub- 
stantially as  set  forth. 

This  specification  signed   and   witnessed 
this  20th  day  of  May,  1905. 

THOS.  A.  EDISOX. 
Witnesses  : 

Frank  L.  Dyer, 
AmsTA  R.  Klehm. 
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UNITED  STATES  PATENT  OFFICE. 
FRANK    P.     BECK,     OT     RICHMOND,     VIRGINIA, 

DUPLEX  REPRODUCER  FOR  PHONOGRAPHS. 

950,438. Specification  of  Letters  Patent.         Patented  Feb.  22,  1910. 
Application  filed  September  4,  1907.     Serial  No.  391,359. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Frank  P.  Beck,  a 

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

5  Henrico  and  State  of  Virginia,  have  invent- 
ed new  and  useful  Improvements  in  Duplex 

Reproducers  for  Phonographs,  of  which  the 
following  is  a  specification. 

This   invention  relates  to   duplex  repro- 
10  ducers  for  phonographs,  and  one  of  the  prin- 

cipal objects  of  the  same  is  to  provide  means 
for  conveying  compressed  air  through  the 
sound  box  and  up  into  the  outlet  horn. 

Another  object  of  the  invention  is  to  pro- 
15  vide  a  plurality  of  sound  boxes,  and  means 

for  conveying  compressed  air  through  the 
sound  boxes  and  out  through  the  horn,  the 
purpose  being  to  amplify  the  reproduction 
of  sound  records,  and  to  do  away  with  the 

20  ordinary  diaphragm. 
These  and  other  objects  may  be  attained 

by  means  of  the  construction  illustrated  in 
the  accompanying  drawing,  in  which : 

Figure  1  is  a  central  vertical  section  of  a 
25  reproducer  made  in  accordance  with  my  in- 

vention.    Fig.  2  is  a  side  elevation  of  the 
same.    Fig.  3  is  a  vertical  section  on  the  line 
3 — 3,  of  Fig.  1,  looking  in  the  direction  in- 

dicated by  the  arrow.    Fig.  4  is  a  plan  view 
30  of  the  stationary  disk  or  diaphragm  in  the 

sound  box.    Fig.  5  is  a  plan  view  of  the  con- 
ical air  deflector.    Fig.  6  is  a  central  vertical 

section  of  a  modified  form  of  the  reproducer, 
and  Fig.  7  is  a  side  elevation  of  the  same. 

35  Fig.  8  is  a  detail  sectional  view,  illustrating 
the  manner  of  mounting  the  wires  11  in  the 
sound  box. 

Referring  to  the  drawing  for  a  more  par- 
ticular   description    of    my    invention,    the 

40  numeral  1  designates  the  body  portion  of 
the   sound  box   provided   with   openings  2 
which     communicate     with     an     interiorly 
threaded  portion  3  in  which  is  adjustably 
fitted  a  tube  4.    The  body  portion  1  is  pro- 

|l  45  vided  with  interior  screw  threads  5  at  the 
outer  ends  thereof,  and  fitted  in  the  outer 

,       ends  of  said  body  portion  1  are  the  outer 
members  6  of  the  sound  boxes.    Fitted  be- 

tween the  members  1  and  6  of  the  sound  box 

150  at  opposite  sides  thereof  are  port  plates  7 
provided  with  a  series  of  vertical  slots  8, 

,       said  plates  being  clamped  between  said  two 
members  1  and  6,  as  shown  in  Fig.  1.    A  vi- 

bratory disk  9  also  provided  with  slots  10 
55  which  are  disposed  out  of  alinement  with 

the  slots  8,  as  shown  more  particularly  in 
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Fig.  3,  is  secured  one  upon  each  side  of  the 
sound  box  at  the  side  of  the  disk  7,  said  vi- 

bratory disk  being  supported  upon  a  wire 
11,  and  said  wires  11  passing  through  open- 

ings in  the  box  of  sufficient  size  to  permit 
the  disk  to  vibrate,  said  wires  being  adjust- 

ably connected  to  a  clamp  12  provided  with 
a  set  screw  13.  The  wires  11  pass  through 
keepers  11^  secured  to  the  sound  box  body. 
Also  connected  to  the  clamp  12  is  a  cross 
bar  14,  said  cross  bar  having  a  needle  holder 
15  centrally  disposed  thereon  to  receive  a 
stylus  or  needle  16  which  is  held  in  place  by 
means  of  a  set  screw  17.  Thin  sheet  metal 
air  deflectors  18  of  conical  formation  and 

provided  with  peripheral  lugs  20,  are  se- 
cured to  the  members  6  by  means  of  the  lugs 

20,  and  the  space  between  the  lugs  20  and 
the  periphery  of  the  deflector  18  forms  inlet  75 
openings  for  the  passage  of  the  compressed 
air.  Fitted  to  bosses  21  on  the  box  members 
6  are  curved  air  tubes  22,  the  upper  ends  of 
which  are  fitted  in  a  nipple  23  projecting 
at  opposite  sides  of  a  hollow  boss  24  in  80 
which  is  adjustably  fitted  the  tube  4  between 
the  ends  of  the  pipes  22.  Hinged  to  the 
boss  24  is  a  horn  support  25  to  which  a  horn 
26  is  suitably  fitted,  as  by  a  threaded  nipple 
27.  The  horn  support  25  is  provided  with  85 
air  passage  28  which  communicate  with 
openings  29  in  the  nipple  23  and  the  air 
pipes  22  are  provided  with  openings  30 
which  communicate  with  the  air  passages. 
The  horn  support  25  is  pivoted  upon  the  90 
screws  31  which  pass  through  the  horn  sup- 

port and  have  their  inner  ends  disposed 
upon  opposite  sides  of  the  boss  24.  Flexible 
air  pipes  32  communicate  with  the  air  pas- 

sages 28  and  said  air  pipes  32  are  connected  95 
to  some  suitable  source  of  compressed  air. 

The  operation  of  my  invention  may  be 
briefly  described  as  follows:  When  the  sty- 

lus 16  is  placed  upon  a  record  and  the  rec- 
ord revolved,  compressed  air  is  forced  100 

through  the  tube  32  and  through  the  air 
pipes  22  against  the  deflectors  18,  the  air 
being  carried  up  and  around  the  periphery 
of  said  deflectors  into  the  sound  box  and 

the  vibrating  disk  9  is  moved  by  the  move- 
ment of  the  stylus  and  also  by  the  air  which 

passes  through  the  same  and  through  the 
stationary  port  plates  7,  the  air  thus  con- 

veying the  sound  up  through  the  tube  4 
and  out  through  the  horn  26. 

In  Figs.  6  and  7  of  the  drawings,  I  have 
illustrated  a  reproducer  including  a  struc- 
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(lire  wliicli  will  pi'iinil  (ho  soiiiitl  (o  ho.  con- 
vcyeil  (hioii^h  the  (iihe  4  or  through  the 
tubes  22,  as  the  operator  may  elect.  In  this 
construction  of  the  reproducer,  the  upper 

5  ond  of  the  tube  4  has  tlireaded  engagement 
with  a  sleeve  33  mounted  in  the  nipple  23, 
and  is  threaded  for  the  reception  of  a  plug 
34.  The  sleeve  33  is  provided  with  open- 

ings 35,  and  the  sleeve  is  so  mounted  that 
10  it  may  be  turned  to  register  said  openings 

with  the  ends  of  the  tubes  or  throw  them 
out  of  registration  therewith.  The  nipple 
23  is  provided  with  air  passages  3C  which 
communicate  with  the  air  passages  28  ad- 

15  iacent  the  openings  29  and  with  the  tube  4 
below  the  plug  34  through  the  medium  of 
openings  37  in  the  tube  5  and  openings  38 
in  the  sleeve  33.  It  should  be  observed  that 
when   the   openings   35   register   with   the 

20  ends  of  the  tubes  22,  the  openings  38  regis- 
ter with  the  openings  33  and  air  passages 

30,  and  that  when  the  openings  35  are  out 
of  registration  with  the  ends  of  the  tubes 
22  communication  between  the  passages  36 

25  and  tube  4  is  cut  off.  Valves  39  are  mounted 
in  the  nipple  23  at  the  intersections  of  the 
passages  36  and  openings  29  and  provided 
with  means  by  which  air  may  be  directed 
through  the  openings  29  into  the  tubes  22 

30  or  through  the  passages  36  into  the  tube  4. 
The  outer  members  0  of  the  sound  box  are 
adapted  to  be  connected  to  the  body  portion 
thereof  by  means  of  coupling  members  40, 
which  carry  the  air  deflectors  18  and  be- 

35  tween  which  and  the  members  6  or  the  body 
portion  1,  the  diaphragms  7  are  mounted. 
When  it  is  desired  to  convey  the  sound 
through  the  tubes  22,  the  sleeve  33  is  turned 
so  that  the  openings  35  and  38  therein  will 

40  register  with  the  ends  of  the  tubes  22  and 
with  the  passages  36  and  openings  37  in 
the  tube  4,  thereby  establishing  communica- 

tion between  the  horn  26  and  the  tubes  22 
and  between  the  air  passages  28  and  the 

45  tube  4.  The  deflectors  18  are  arranged  in 
opposition  to  the  openings  2,  and  the  dia- 

phragms 7  are  secured  between  the  coup- 
lings 40  and  the  outer  members  6  of  the 

sound  boxes.     As  vibrator  disks  9  must  be 
50  located  between  the  deflectors  18  and  the 

diaphragms  7,  a  longer  cross  bar  14  is  used, 
and  the  wires  11  connected  thereto  are 
passed  through  the  openings  41  in  the  outer 
members    6    and    the    openings    42    in  the 

55  couplings  40.  With  the  parts  arranged  in 
this  manner  and  the  valves  29  opened  to 
permit  the  air  to  pass  from  the  passages  28 
to  the  passages  36,  the  air  may  be  directed 
to  the  tube  4  against  the  deflectors  18  and 

60  around  the  same  into  the  sound  boxes,  then 
through  the  diaphragms  7  and  9  to  the  tubes 
22  and  thence  out  through  the  horn  26. 
When  it  is  desired  to  convey  the  sound 
through  the  tube  4  to  the  horn  26,  the  valves 

65  29  are  turned  to  ciit  off  communication  be- 

70 

I  twcon  (ho  iiir  passiigos  28  and  36;  (he  plug 
!  35  removed;  the  sleeve  33  turned  so  that 
the  openings  35  and  38  will  be  out  of  regis- 

tration with  (he  tubes  22  and  4;  the  coup- 
lings 40  regis(ored  so  that  the  deflectors  18 

will  be  in  opposition  to  the  ends  of  the 
tubes  22,  and  the  diaphragms  7  secured  be- 

tween the  body  portion  1  and  the  couplings. 
A¥ith  the  parts  in  this  position,  it  is  neces- 

sary to  use  a  shorter  cross  bar  14  and  the  7,5 
wires  11  connected  to  the  diaphragms  9, 
passed  through  the  openings  43  and  the 
openings  42  and  the  coupling  members  40. 
From  the  foregoing  it  will  be  obvious  that 

either  one  or  the  other  of  the  sound  boxes  gQ 
may  be  cut  out  by  passing  compressed  air 

through  one  only  of  the  pipes  32,  that  any  ' suitable  number  of  sound  boxes  may  be  used 
and  that  the  record  is  very  much  amplified 
owing  to  the  number  of  sound  boxes  and  the  35 
manner  of  forcing  compressed  air  through 

i  the  same  and  out  through  the  outlet  horn. 
From  the  foregoing  description  taken  in 

connection   with   the   accomi:)anying   draw- 
ings, the  construction  and  mode  of  operation  9Q 

of  the  invention  should  be  understood  w^ith- 
out  a  further  extended  description. 
Changes  in   the   form,   proportions   and 

minor  details  of  construction  may  be  made 
within  the  scope  of  the  claims  without  de-  95 
parting  from  the  spirit  or  sacrificing  any  of 
the  advantages  of  the  invention. 

Having  thus  described  the  invention,  what 

I  claim  is: — 
1.  A  sound  reproducer  comprising  a  plu-  joo 

rality  of  sound  boxes,  deflectors  in  said  boxes, 
curved  air  pipes  connected  to  said  boxes  at 
one  end,  a  hinged  horn  support,  oppositely 
disposed  nipples  to  which  said  air  pipes  are 
connected,  and  an  adjustable  tube  connect-  105 
ing  the  sound  box  with  said  nipples. 

2.  A  sound  reproducer  comprising  a  sound 
box,  a  coupling  member  secured  to  the  sound 
box,  a  deflector  secured  to  the  coupling  mem-  ij 
ber,  the  outer  member  of  the  sound  box  be-  no 
ing  secured  to  the  coupling  member,  a  sta- 

tionary port  plate  secured  between  the  coup- 
ling member  and  the  sound  box,  said  port 

jDlate  being  provided  with  slots,  a  movable 
slotted  diaphragm  mounted  between  the  de-  116 
flector  and  the  stationary  port  plate,  a  stylus 
connected  to  the  movable  diaphragm,  a  tube 
communicating  with  the  sound  box,  another 
tube  communicating  with  the  outer  member 
of  the  sound  box,  and  means  for  conveying  120 
air  through  one  or  the  other  of  said  tubes. 

3.  A  sound  reproducer  including  a  sound 
box,  a  deflector,  a  diaphragm,  a  stylus  con- 

nected to  the  diaphragm,  tubes  connected  to 
the  sound  box,  and  means  for  directing  air  i25 
through  one  or  the  other  of  said  tubes. 

4.  A  sound  reproducer  including  a  sound 
box,  a  deflector,  a  diaphragm,  a  stylus  con- 

nected to  the  diaphragm,  tubes  connected  to 
the  sound  box,  a  nipple  connecting  the  tubes  130 
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at  their  opposite  ends,  a  horn  carried  by  the 
nipple,  a  removable  plug  carried  by  one  of 
the  tubes,  a  sleeve  carried  by  the  nipple  and 
adapted  to  cut  off  communication  between 
the  horn  and  one  of  the  tubes,  and  means  by 
which  air  may  be  conveyed  through  one  or 
the  other  of  said  tubes  to  the  sound  box. 

In  testimonj^  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

FRANK  P.  BECK. 

Witnesses : 
Ben  Bergmaxn, 
Geo.  C.  Wiles. 
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UNITED  STATES  PATENT  OFFICE. 

ELDRIDGE  R.  JOHNSON,  OF  MEKION",  PENNSYLVANIA,  ASSIGNOR  TO  VICTOR  TALKING 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Eldridge  E.  Johnso^t, 

a  citizen  of  the  United  States,  and  a  resident 

of  Merion,  count}'  of  Montgomery,  State  of 
5  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,  refer- 
ence being  had  to  the  accompanying  draw- 

10  ings,  forming  part  of  this  specification. 
The  main  objects  of  this  invention  are;  to 

provide  a  stylus  bar  and  mounting  therefor 
of  simple  construction  and  of  few  parts,  and 
having  no  parts  subject  to  wear  due  to  the 

15  oscillation  of  the  bar,  or  likely  to  become 
loose  and  to  permit  of  lost  motion  of  the 
bar;  to  provide  an  improved  mounting  for  a 

stylus  bar  that  will  permit  the  bar  to  oscil- 
late in  a  single  plane  about  a  substantially 

20  fixed  axis  but  which  will  hold  the  bar  rig- 
idly against  any  other  movement  with  re- 

sjject  to  its  mounting;  to  provide  an  im- 
proved mounting  for  a  stylus  bar  which  will 

counteract  nnj  imdesirable  momentum  or 
movement  of  the  bar ;  to  provide  in  a  sound 
box  an  improved  stylus  bar  and  mounting 
therefor  in  combination  with  a  diaphragm, 
in  which  the  axis  of  oscillation  of  the  stjdus 
bar  will  be  in  the  plane  of  the  dia^Dhragm, 

30  so  that  the  movement  of  the  end  of  the 

stylus  bar  connected  to  the  diaphragm  will 
be  in  a  direction  perpendicular  to  the  dia- 

phragm so  as  not  to  exert  any  oblique  stress 
upon  the  diaphragm  tending  to  buckle  it; 

35  and  to  provide  other  improvements  as  Avill 
apj^ear  hereinafter. 

In  the  accompanying  drawings,  Figure  1 
is  a  front  elevation  of  a  sound  box  con- 

structed in  accordance  with  this  invention ; 

40  Fig.  2  is  a  side  elevation  of  the  same;  Fig. 
3  a  longitudinal  section  on  lines  3 — 3  of 
Figs.  1  and  4;  and  Fig.  4  a  fragmentary 
bottom  plan  view  of  the  sound  box. 

Referring  to  the  drawings,  the  improved 
4  5  sound  box  comprises  the  usual  cjdindrical 

casing  1  supporting  the  usual  diaphragm  2. 

The  st5'lus  bar  3  is  connected  at  its  upper 
end  4  to  the  diaphragm  by  any  suitable  means, 
and  the  lower  end  5  of  the  stylus  bar  is  off- 

50  set  and  provided  with  a  central  socket  adapt- 
ed to  receive  the  stylus.  6.  The  stylus  bar  is 

provided  with  a  pair  of  oppositely  project- 
ing rigid  lateral  extensions  7 — 7  each  of 

which  has  at  its  outer  end  a  slot  8.  The 

j,  55  stylus  bar  mounting  comprises  a  rigid  lami- 

nated supporting  plate  9,  which  is  substan- 
tially rectangular  in  general  outline,  and  is 

provided  upon  its  edge  adjoining  the  stylus 
bar  with  a  recess  10  adapted  to  receive  the 
offset  portion  of  the  bar,  leaving  a  rigid  hi-  60 
furcated  arm  11  projecting  rigidly  out- 

wardly on  each  side  of  the  supporting  plate. 
The  rigid  supporting  plate  is  preferably 
formed  of  three  thicknesses  or  laminations, 
the  central  thiclniess  being  less  in  width  than  65 
the  width  of  the  other  thicknesses  and  ex- 

tending from  the  inner  edge  of  the  recess  10 
to  the  opposite  edge  of  the  plate,  leaving 
open  sj)aces  or  slots  12  between  the  outer 
thicknesses  of  the  arms  of  said  plate,  thus  70 
forming  the  said  bifurcated  arms  11. 

The  stylus  bar  is  yieldingly  connected  to 
the  rigid  supporting  plate  9  by  means  of  a 
pair  of  spaced  yielding  members  13,  each 
one  of  which  is  fastened  at  one  end  in  one  75 
of  the  said  slots  8  of  the  lateral  extensions 

of  the  stylus  bar,  by  means  of  a  single  screw 
14,  and  at  its  opposite  end  in  the  correspond- 

ing slot  12  in  the  arm  of  the  supporting 

plate,  by  means  of  two  screws  14'.  The  80 
yielding  members  are  preferably  arranged 
jjarallel  to  each  other,  to  secure  strength 

and  simplicitv  of  construction,  but  the  ar- 
rangement might  be  varied  for  instance  by 

having  the  members  converge  or  diverge,  85 
and  the  members  would  still  perform  their 
functions.  These  yielding  members  13  are 
preferably  made  of  comparatively  thin 
spring  steel,  oblong  in  cross  section,  and 
preferably  tempered;  but  it  is  obvious  that  90 
practically  any  flexible  material  may  be 
used  instead  of  steel.  When  steel  or  any 
other  resilient  material  is  used  for  the 

yielding  members,  the  resiliency  of  the  ma- 
terial acts  to  counteract  the  momentum  of  95 

the  bar  when  it  oscillates.  Steel  springs  for 

this  purpose  can  be  made  as  thin  and  yield- 
ing as  desired,  and  tempered  to  any  degree 

of  resiliency  preferred,  and  owing  to  the 
simplicity  of  their  design,  the  springs  may  100 
be  made  cheaply  in  quantities  with  great 
uniformity.  To  restrain  the  stylus  bar  to 
oscillate  upon  a  substantially  fixed  axis,  the 
bar  and  its  fixed  supporting  plate  are  spaced 

only  a  very  short  distance  apart,  the  dis-  1C5 
tance  being  only  sufficient  to  permit  of  the 
necessarj^  oscillation  of  the  bar,  without 
bringing  the  bar  into  contact  with  the  plate, 
and  the  yielding  members  supporting  the 
bar   are  therefore   permitted   to   flex   only  HP 
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about  a  substantially  fixed  axis  constituting 
the  axis  of  oscillation  of  the  bar. 
From  this  description  it  will  be  apparent 

that  the  ends  of  the  steel  springs  13  are  en- 
5  tirely  inclosed  and  clamped  between  the 

laminations  of  the  rigid  su]iporting  plate 
y  on  the  sound  box  casing  and  the  rigid  lat- 

eral extensions  7  of  the  stylus  bar.  These 
clamping  means  render  the  entire  length  of 

10  the  said  springs  rigid  except  that  a  very 
minute  portion  of  the  same  which  forms  the 
axis  of  the  oscillation  of  the  stylus  bar.  As 
has  been  pointed  out  the  distance  between 
the  clamping  members  of  the  casing  and 

15  of  the  stylus  oar  is  preferably  only  sufficient 
to  permit  the  stylus  bar  to  oscillate  without 
ejecting  any  engagement  or  contact  between 

said  clamping  members.  By  this  construc- 
tion the  stjdus  bar  is  restrained  to  oscillate 

20  upon  a  fixed  axis,  or  in  other  words  the 
axis  of  oscillation  of  the  st5dus  bar  is  always 
in  the  same  position  with  respect  to  the 
casing  and  to  the  stylus  bar  irrespective  of 
the  weight  of  the  sound  box  or  the  pressure 

25  to  which  it  may  be  subjected  on  account  of 
any  inequalities  or  irregularities  in  the  rec- 

ord which  is  being  produced. 

The  supporting  jjlate  9  is  rigidly  but  re- 
movably secured  to  a  lug  or  support  15  upon 

30  the  casing  of  the  sound  box  1,  by  means  of 
screws  16,  and  is  arranged  so  that  the  axis 
of  oscillation  of  the  stylus  bar  and  the  lon- 

gitudinal axis  of  the  stylus  socket  are  sub- 
stantially in  the  central  plane  of  the  dia- 

35  phragm.  When  the  stylus  bar  is  thus 
mounted,  the  movement  of  the  end  of  the 
bar  connected  to  the  diaphragm  will  be  in 
a  direction  perpendicular  to  the  plane  of  the 
diaphragm. 

40  Although  this  invention  has  been  illus- 
trated only  in  its  preferred  form,  many 

changes  might  be  made  in  the  construction 
shown  without  departing  from  the  spirit  of 
this  invention  or  the  scope  of  the  following 

45  claims. 
Having  thus  described  my  invention,  what 

I  claim  and  desire  to  protect  by  Letters  Pat- 
ent of  the  United  States  is: 

1.  The  combination  with  a  stylus  bar,  of 
50  spaced  yielding  members  free  to  bend  but 

held  against  torsion,  said  members  extend- 
ing transversely  of  said  bar,  forming  the 

sole  supiDort  thereof,  and  restraining  said 
bar  to  oscillate  upon  a  substantially  fixed 

55  axis. 
2.  The  combinati(m  Avith  a  stjdus  bar,  of 

spaced  sjDring  members  free  to  bend  but 
held  against  torsion,  said  sj^rings  extending 
transversely  of  said  bar,  forming  the  sole 

60  support  thereof,  and  restraining  said  bar  to 
oscillate  upon  a  substantially  fixed  axis. 

3.  The  combination  with  a  stylus  bar.  of 
spaced  flat  spring  members  free  to  bend  but 
held  against  torsion,  said  spring  members 

65  extending  transversely  of  said  bar,  forming 

the  sole  support  thereof,  and  restraining 
said  bar  to  oscillate  upon  a  substantially 
fixed  axis. 

I.  The  combination  with  a  stylus  bar  pro- 
vided with  rigid  lateral  extensions,  of  yield-  70 

ing  members  connected  to  said  extensions 
and  extending  transversely  of  said  bar,  said 
yielding  members  forming  the  sole  support 
for  said  bar,  and  restraining  said  bar  to 
oscillate  upon  a  substantially  fixed  axis.         75 

o.  In  a  sound  box,  a  stylus  bar  provided 
with  rigid  lateral  extensions  and  3delding 
members  connected  to  said  extensions  and 

extending  transversely  of  said  stylus  bar 
forming  the  sole  support  for  said  stylus  bar,  80 
said  bar  being  retained  to  oscillate  upon  a 
substantially  fixed  axis, 

().  In  a  sound  box,  the  conil)ination  with 

a  diaphragm,  of  a  stylus  bar  having  a  stylus 
socket,  and  spaced  yielding  supports  for  said  85 
bar  extending  in  substantially  the  same  di- 

rection therefiom  and  transversely  thereof, 
the  longitudinal  axis  of  said  socket  being 
substantially  in  the  plane  of  the  diaphragm. 

7.  In  a  sound  box,  the  combination  with  90 
a  diaphragm,  of  a  stylus  bar  having  a  stylus 

socket,  and  spaced  yielding  suppoi-ts  for  said 
bar  extending  in  substantiall}'  the  same  di- 

rection therefrom,  the  longitudinal  axis  of 
said  socket  and  the  axis  of  oscillation  of  the  95 
said  bar  being  substantially  in  the  plane  of 
the  diaphragm. 

8.  In  a  sound  box,  the  combination  with 
a  diaphragm,  of  a  stylus  bar,  rigid  lateral 
extensions  arranged  upon  opposite  sides  of  100 
said  bar  and  rigid  therewith,  and  yielding 
supi)ort,s  for  said  bar  secured  transversely 
of  said  bar  to  said  extensions  and  project- 

ing in  substantially  the  same  direction  there- 
from, said  bar  being  restrained  to  oscillate  105 

upon  a  substantially  fixed  axis. 
9.  In  a  sound  box,  the  combination  with 

a  diaphragm,  of  a  stylus  bar,  rigid  lateral 
extensions  arranged  up(m  opposite  sides  of 
said  bar  and  rigid  therewith,  and  flat  spring  110 
supports  for  said  bar  secured  transversely 
of  said  bar  to  said  extensions  and  project- 

ing in  substantially  the  same  diiection  there- 
from, said  bar  being  restrained  to  oscillate 

upon  a  substantially  fixed  axis.  !!•' 
10.  In  a  sound  box,  the  combination  with 

a  diaphrag-m,  of  a  stylus  bar  having  a  stylus 
socket,  rigid  lateral  extensions  arranged 
upon  opposite  sides  of  said  bar  and  rigid 
therewith,  and  yielding  supports  for  said  120 
bar  secured  transversely  of  said  bar  to  said 

extensions  and  projecting  in  the  same  direc- 
tion therefrom,  the  longitudinal  axis  of  said 

socket  being  in  a  plane  jierpendicular  to  the 
axis  of  oscillation  of  said  bar,  and  said  axis  1- 
of  oscillation  being  substantially  fixed. 

II.  In  a  sound  box,  the  combination  with 

a  diaphragm,  of  a  stylus  bar  having  a  sty- 
!  lus  socket,  rigid  lateral  extensions  arranged 

i  upon  opposite  sides  of  said  bar  and  rigid  13 
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therewith,  and  yielding  supports  for  said 
bar  secured  transversely  of  said  bar  to  said 
extensions  and  projecting  in  the  same  direc- 

tion therefrom,  the  longitudinal  axis  of  said 
t   socket  being  in  the  plane  of  the  diaphragm. 

12.  In  a  sound  box,  the  combination  with 
a  diaphragm,  of  a  stylus  bar  having  a  sty- 

lus socket,  rigid  lateral  extensions  arranged 
upon  opposite  sides  of  said  bar  and  rigid 

iO  thereAvith,  and  yielding  supports  for  said 
bar  secured  transversel}^  of  said  bar  to  said 
extensions  and  jirojecting  in  substantialh^ 
the  sa]ne  direction  therefrom,  the  longitudi- 

nal axis  of  said  socket  being  perpendicular 
15  to  the  axis  of  oscillation  of  said  bar. 

13.  In  a  sound  box,  the  combination  with 
a  diaphragm,  of  a  stylus  bar  having  a  stylus 
socket,  rigid  lateral  extensions  arranged 
upon  opposite  sides  of  said  bar  and  rigid 

20  therewith,  and  yielding  supports  for  said 
bar  secured  to  said  extensions  and  project- 

ing in  substantially  the  same  direction 
therefrom,  the  longitudinal  axis  of  said 
socket  and  the  axis  of  oscillation  of  said  bar 

25  being  in  the  plane  of  the  diaphragm. 
14.  In  a  sound  box,  the  combination  with 

a  diaphragm,  of  a  fixed  member,  a  stylus 
bar  spaced  therefrom  and  provided  with  a 
stylus  socket  and  spaced  flat  spring  connec- 

30  tions  between  the  said  fixed  member  and  the 
stylus  bar,  said  stylus  bar  being  so  arranged 
that  the  longitudinal  axis  of  its  outer  end 
and  its  axis  of  oscillation  are  in  the  plane 
of  the  diaphragm. 

35  15.  In  a  sound  box,  the  combination  with 
a  diaphragm,  of  a  fixed  member,  a  st3dus 
bar  spaced  therefrom  and  provided  with  an 
offset  and  a  stylus  socket,  and  spaced  flat 
springs  connecting  the  said  fixed  member 

40  and  said  stylus  bar,  the  longitudinal  axis  of 
said  socket  and  the  axis  of  oscillation  of  the 
said  bar  being  in  the  plane  of  the  diaphragm. 

16.  In  a  sound  box,  the  combination  with 
a  diaphragm,  of  a  fixed  member,  a  stylus 
bar  spaced  therefrom  and  provided  with  an 
offset  and  with  lateral  extensions,  and  yield- 

ing connections  extending  toward  the  plane 
of  the  diaphragm  between  the  said  lateral 
extensions  and  the  said  fixed  member,  the 

80  axis  of  oscillation  of  said  stylus  bar  being 
substantially  in  tlie  plane  of  the  diaphragm. 

17.  In  a  sound  box,  the  combination  with 
a  diaphragm  of  a  fixed  member  provided 
with  a  recessed  edge,  a  stylus  bar  spaced 

65  therefrom  and  provided  with  an  offset  ex- 
tending within  said  recess  but  spaced  from 

said  fixed  member,  said  stylus  bar  being 
further  provided  with  lateral  extensions, 
and  yielding  connections  between  the  said 

60  extensions  and  the  said  fixed  member,  the 
axis  of  oscillation  of  said  stylus  bar  being 
substantially  in  the  plane  of  the  diaphragm. 

18.  In  a  sound  box,  the  combination  with 
a  diaphragm,  of  a  fixed  member  provided 

'55  with  a  recessed  edge,  a  stylus  bar  spaced 

therefrom  and  provided  with  an  offset  ex- 
tending within  said  recess  but  spaced  from 

stylus  bar   being 

45 

said   fixed   member,   said   stylus'  bar 
further   provided    with    lateral  extensions', and  resilient  connections  between  the  said  70 
extensions  and  the  said  fixed  member,  the 
axis  of  oscillation  of  the  stylus  bar  being 
substantially  in  the  plane  of  the  diaphragm. 

19.  In  a  sound  box,  the  combination  wdth 
a  diaphragm,  of  a  fixed  member,  a  stylus  75 
bar  spaced  therefrom  and  provided  with  an 
offset  and  with  lateral  extensions,  and  flat 
spring  connections  extending  transversely 
of  said  bar  and  substantially  perpendicular 
to  the  diaiDhragm  between  the  said  lateral  so 
extensions  and  the  said  fixed  member,  the 
axis  of  oscillation  of  said  stylus  bar  being 
substantially  in  the  plane  with  the  dia- 

phragm. 20.  In  a  sound  box,  the  combination  with  85 
a  diaphragm,  of  a  fixed  member,  a  stylus 
bar  spaced  therefrom  and  provided  with  an 
offset,  and  with  a  stylus  socket,  and  lateral 
extensions,  and  yielding  connections  between 
the  said  lateral  extensions  and  the  said  fixed  90 
member,  the  longitudinal  axis  of  said  socket 
and  the  axis  of  oscillation  of  said  bar  being 
substantially  in  the  plane  of  the  diaphragm. 

21.  The  combination  in  a  sound  box  of 
a  diaphragm,  a  fixed  member  provided  with  95 
a  recessed  edge,  a  stylus  bar  spaced  there- 

from and  provided  with  an  offset  extended 
within  said  recess  but  spaced  from  said  fixed 
member,  said  stylus  bar  being  further  pro- 

vided with  a  stylus  socket  and  lateral  ex-  100 
tensions,  and  yielding  connections  between 
said  extensions  and  the  said  fixed  member, 
the  longitudinal  axis  of  said  socket  and  the 
axis  of  oscillation  of  said  bar  being  sub- 

stantially in  the  plane  of  the  diaphragm.       105 
22.  The  combination  in  a  sound  box  of  a 

diaphragm,  a  fixed  member  provided  with  a 
recessed  edge,  a  stylus  bar  spaced  therefrom, 
and  jorovided  with  an  offset  extended  with- 

in said  recess  but  spaced  from  said  fixed  no 
member,  said  stylus  bar  being  further 
provided  with  a  stylus  socket  and  lateral 
extensions,  and  yielding  connections  be- 

tween said  extensions  and  the  said  fixed 
member,  the  longitudinal  axis  of  said  socket  115 
and  the  axis  of  oscillation  of  said  bar  being 
substantiallj^  in  the  plane  of  the  diaphragm, 
and  said  springs  being  arranged  in  a  plane 
perpendicular  to  the  plane  of  the  diaphrgam, 
and  in  a  plane  of  the  axis  of  oscillation  of  120 
the  stylus  bar. 

23.  In  a  sound  box,  the  combination  of  a 
stylus  bar,  a  fixed  member  constructed  of 
laminations  to  form  spaced  slots,  and  flat 
springs   secured   in  said   slots   and  to  said  125 

stylus'  bar  to  form  a  support  for  said  bar. 24.  In  a  sound  box,  a  fixed  member,  a 

stylus  bar  having  extensions  formed  of  lami- 
nations arranged  to  form  slots,  and  spaced 

i  flat  springs  secured  in  said  slots  and  con-  130 



001,127 

nccted  to  said  fixed  menibei-  to  support  said bar. 

2").  In  a  sound  box.  a  diaphragm,  a  stylus 
bar  having  one  end  tiiereol  in  acoustic  con- 

5  tact  with  said  diaj^hragm  and  spaced 
springs  projecting  in  .substantially  (he  same 
directinn  substantially  perpendicular  to  the 
diaphragm  upon  which  said  st3dus  bar  is 
supported  upon  the  sound  box  casing,  said 

]0  stylus  bar  being  located  substantially  mid- 
way between  said  springs  in  a  plane  at  right 

angles  to  the  plane  of  the  said  springs,  said 
spriuiis  being  free  to  bond  but  held  against 
torsion   and   said   bar   being   restrained    to 

15  oscillate  upon  a  substantially  fixed  axis. 
2G.  In  a  sound  box,  a  diaphragm,  a  stylus 

bar  having  one  end  thereof  in  acoustic  con- 
tact with  said  diaphragm,  and  spaced 

springs  located   on    opposite   sides   of   said 
20  stylus  bar  projecting  in  the  same  direction, 

upon  which  said  stylus  bar  is  supported 
upon  the  sound  box  casing,  the  said  stylus 
bar  being  located  in  a  plane  at  right  angles 
to  the  plane  of  the  said  springs,  said  springs 

25  being  free  to  bend  but  held  against  torsion 
and  said  bar  being  restrained  to  oscillate 
upon  a  substantially  fixed  axis. 

27.  The  combination  with  a  sound  box. 
of  a  diaphragm,  spaced  springs  connected 

;o  with  said  casing  and  projecting  in  the  same 
direction  therefrom,  and  a  stylus  bar  hav- 

ing one  end  thei-eof  in  acoustic  contact  with 
said  diaphragm,  said  stylus  bar  having  a 
stylus  socket,  and  being  mounted  between 

35  and  upon  said  springs,  the  longitudinal  axis 
of  said  socket  being  at  right  angles  to  the 
axis  of  oscillation  of  said  bar. 

28.  In  a  sound  box,  a  st3'lus  bar  having  a 
stylus  socket,  and  s])aced  yielding  members 

40  forming  the  sole  support  of  said  bar  ex- 
tending transversely  of  said  bar,  the  longi- 

tudinal axis  of  the  said  socket  being  perpen- 
dicular to  the  axis  of  oscillation  of  the  bar. 

29.  In  a  sound  box.  the  combination  with 

■io  n  fixed  member,  of  a  diaphragm,  a  stylus 
bar  having  a  stylus  socket,  and  spaced  yield- 

ing members  formina"  the  sole  support  for 
said  bar.  the  lonoitudinal  axis  of  said  socket 
and  the  axis  of  oscillation  of  the  stylus  bar 

oO  being  substantially  in  the  plane  of  the  dia- 
phragm. 

30.  In  a  sound  box.  the  combination  with 
a  fixed  member,  of  a  diaphragm,  a  stylus  bar 
having  a  socket,  and  spaced  yielding  mem- 

55  bers  forming  the  sole  support  for  said  bar,  1 
the  longitudinal  axis  of  the  said  socket  and  [ 
the  axis  of  oscillation  of  the  stylus  bar  being  ! 
substantially  in  line  with  the  plane  of  the  ! 
diaphragm,  and  the  longitudinal  axis  of  the 

GO  socket  beinff  in  a  plane  perpendicular  to  the 
axis  of  oscillation. 

31.  In  a  sound  box.  a  diaphragm,  a  stylus 
bar,  having  one  end  thereof  in  accoustic  con-  ' 
tact  with  said  diaphragm  and  having  a  Ion-  : 

65  gitudinal    st5dus    socket,    spaced    yielding  I 

members  projecting  in  the  same  direction 
from  said  stylus  bar  between  which  said 
stylus  bar  is  located  and  upon  which  it  is 
supported  upon  the  sound  box,  the  point  of 
contact  between  the  stylus  bar  and  dia-  70 
jihragm  and  (he  axis  of  said  .socket  being  in 
alinement  in  a  plane  at  right  angles  to  the 
plane  of  the  diaphragm,  substantially  mid- 

way between  said  springs. 
32.  In  a  sound  box,  the  combination  with  75 

a  diaphragm,  of  a  stylus  bar  phonetically  con- 
nected thereto  and  provided  with  rigid  lat- 

eral extensions,  and  spaced  flat  springs  ob- 
long in  transverse  section  connected  to  said 

extensions  and  forming  the  sole  support  for  80 
said  stylus  bar,  said  bar  being  movable  about 
a  substantially  fixed  axis  only. 

33.  In  a  sound  box,  the  combination  with 
a  diaphragm,  of  a  stylus  bar  phonetically 
secured  thereto,  and  spaced  sprinsr  members  85 
oblong  in  cross  section  and  holding  each 
other  against  torsion  forming  the  sole  sup- 

port for  said  bar,  said  bar  being  movable 
about  a  sub.stantially  fixed  axis  only. 

34.  In  a  sound  box,  the  combination  with  SO 
a  fixed  member,  of  a  diaphragm,  a  stylus 
bar  spaced  from  said  fixed  member  and 
phonetically  connected  to  said  diaphragm, 
and  spaced  yielding  members  extending 
transversely  of  said  bar  and  toward  the  95 
plane  of  said  diaphragm  connecting  said 
fixed  member  and  said  bar,  said  bar  being 
movable  about  a  substantially  fixed  axis only. 

35.  The  combination  with  a  rigid  member.  lOO 
of  a  stylus  bar,  and  yielding  means  connect- 
inc:  said  stylus  bar  to  said   rigid  member, 
said  stylus  bar  being  restrained  to  oscillate 
upon  a  substantially  fixed  axis. 

36.  The  combination  with  a  rigid  member.  105 
of  a  stylus  bar.  and  yielding  means  connect- 

ing said  rigid  member  and  said  bar  and 
forming  the  sole  support  for  said  bar.  said 
bar  being  restrained  to  oscillate  upon  a  sub- 

stantially fixed  axis.  no 
37.  The  combination  with  a  stylus  bar.  of 

spaced  yielding  members  forming  the  sole 
support  thereof,  said  members  being  free  to 
bend  but  held  against  torsion  and  said  bar 

being  restrained  to  oscillate  upon  a  sub-  115 
stantially  fixed  axis. 

38.  The  combination  Avith  a  stylus  bar.  of 
spaced  yielding  members  free  to  bend  but 
held  against  torsion  forming  the  sole  sup- 

port of  said  bar.  and  restraining  said  bar  to  l^^ 
oscillate  upon  a  substantially  fixed  axis,  each 
of  said  yielding  members  being  fixed  at  one 
end  and  free  to  yield  at  its  other  end  and 
connected  at  its  free  end  to  said  stylus  bar. 

30.  The  combination  with  a  sound  box  cas-  ''■2> ing  and  a  stylus  bar,  of  yielding  means  for 
attaching  said  stylus  bar  to  said  casing, 
means  mounted  upon  the  casing  for  render- 

ing one  end  of  said  jnelding  means  risid. 
means  carried  by  the  stylus  bar  for  render-  130 
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ing  the  other  end  of  said  yielding  means 
rigid,  the  said  means  for  holding  the  ends  of 
said  yielding  means  rigid  being  spaced  apart 
from  each  other  for  only  a  sufficient  distance 

5  as  will  allow  the  said  stylus  bar  to  oscillate 
without  effecting  an  actual  engagement  of 
said  means  for  holding  said  ends  rigid. 

40.  The  combination  with  a  stylus  bar 
provided  with  rigid  lateral  extensions,  of 

10  yielding  members  connected  to  said  exten- 
sions and  extending  transversely  of  said 

extensions,  forming  the  sole  support  for 
said  stylus  bar,  said  stylus  bar  being  re- 

strained  to   oscillate   upon   a    substantially' 15  fixed  axis. 
41.  The  combination  with  a  stylus  bar 

provided  with  rigid  lateral  extensions,  of 
yieldmg  members  connected  to  said  exten- 

sions   and    extending   transversely    of   said 
10  extensions,  and  transversely  of  said  stylus 

bar  forming  the  sole  support  for  said  stylus 
bar,  said  stjdus  bar  being  restrained  to  os- 

cillate upon  a  substantially  fixed  axis. 
42.  The   combination   with   a   stylus  bar, 

25  of  a  fixed  member  constructed  of  lamina- 
tions to  form  space  slots,  and  yielding  mem- 

bers secured  in  said  slots  and  to  said  stylus 
bar  to  form  a  supjDort  for  said  bar. 

43.  The  combination  with  a  stylus  bar,  of 
30  a    member    constructed    of    laminations    to 

form  a  slot,  and  a  yielding  member  secured 
in  said  slot  and  forming  a  support  for  said 
bar. 

44.  The  combination  with  a  stylus  bar  of 
35  spaced  yielding  members  forming  the  sole 

support  of  said  bar,  said  members  being  free 
to  bend  but  held  against  torsion,  and  said 
bar  being  restrained  to  oscillate  upon  a  sub- 

stantially fixed  axis. 
40  45.  The  combination  vvitli  a  support,  of 

a  supporting  member,  attaching  means  de- 
tachably  connecting  said  support,  and  said 
supporting  member,  jdelding  means,  means 
independent  of  said  attaching  means  for  se- 

45  curing  said  yielding  means  to  said  support- 

ing member,  and  a  stylus  bar  secured  to  said 
yielding  means. 

46.  The  combination  with  a  support,  of 
a  supporting  member,  attaching  means  de- 
tachably  connecting  said  support  and  said  50 
supporting  member,  spaced  yielding  mem- 

bers, means  independent  of  said  attaching 
means  for  securing  said  yielding  members 
to  said  supporting  member  and  a  stylus  bar 
secured  to  said  yielding  members.  55 

47.  The  combination  with  a  member  hav- 

ing a  pair  of  spaced  rigid  arms  rigid  there- 
with, of  a  stylus  bar  projecting  in  the  space 

between  said  arms  and  a  yielding  connec- 
tion between  each  of  said  arms  and  said  60 

stylus  bar. 
48.  The  combination  with  a  stylus  bar,  of 

spaced  yielding  members  free  to  bend  but 
held  against  torsion,  each  of  said  members 
being  fixed  at  one  end  and  free  at  its  op-  65 
posite  end  and  said  members  being  connect- 

ed at  their  free  ends  to  said  stylus  bar. 
49.  The  combination  with  a  stylus  bar,  of 

spaced  yielding  members  free  to  bend  but 
held  against  torsion,  each  of  said  members  70 
being  fixed  at  one  end  and  free  at  its  op- 

posite end  and  said  members  being  connect- 
ed at  their  free  ends  to  said  stylus  bar  form- 

ing the  sole  support  of  said  bar. 
50.  The  combination  with  a  stylus  bar,  of  75 

spaced  yielding  members  free  to  bend  but 
held  against  torsion,  each  of  said  members 
being  fixed  at  one  end  and  free  at  its  op- 

posite end  and  said  members  being  connect- 
ed at  their  free  ends  to  said  stylus  bar  form-  80 

ing  the  sole  support  of  said  bar  and  re- 
straining said  bar  to  oscillate  upon  a  sub- 
stantially fixed  axis. 

In  witness  whereof  I  have  hereunto  set 

my  hand  this  seventh  day  of  February,  A.  D.  85 
1907. 

ELDEIDGE  K.  JOHNSON. 
Witnesses : 

a1.ston  b.  motjlton, 
ELabry  Cobb  Kennedy. 
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To  all  whom  it  may  concern: 

Be  it  kno-wn  that  I,  Clarence  Vogt,  a  citi- 
zen of  the  United  States,  and  a  resident  of 

the  city  of  Berlin,  Germany,  liave  invented 
5  certain  new  and  useful  Improvements  in 

Talking-Machines,  of  which  the  following 
is  a  full,  clear,  and  comj)lete  disclosure. 

One  object  of  mj^  invention  is  to  provide 
an  improved  talking  machine,  having  a  plu- 

10  rality  of  record  supports,  each  support  being 
provided  with  sound  reproducing  means 
adapted  to  cooperate  therewith. 
A  further  object  of  my  invention  is  also  to 

produce  such  arrangement  of  parts  in  the 
15  talking  machine  above  mentioned,  that  the 

records  may  be  accurately  placed  upon  the 
carrying  mechanism,  so  that  the  parts  of  the 
reproducing  mechanism  may  have  the  correct 
relation  with  each  other  to  cause  the  sounds 

20  produced  from  the  records  to  harmonize,  and 
to  combine  the  sound  waves,  to  produce  the 
most  musical  and  pleasing  effects. 

A  further  object  of  my  invention  is  to  so 
construct  the  parts  of  the  talking  machine 

25  that  the  same  may  be  played  as  a  talking  ma- 
chine having  a  single  disk  or  record,  and  also 

may  be  played  as  a  talking  machine  compris- 
ing a  plurality  of  disks  without  the  necessity 

of  radical  changes  in  the  machine,  or  the  ad- 
30  justment  of  delicate  parts. 

In  the  accompanying  drawings  Figure  1 
is  a  top  plan  view  of  a  talking  machine  con- 

structed in  accordance  with  this  invention, 
parts  of  the  record  disks  and  turntables  be- 

35  ing  broken  away  to  show  the  reproducing 
mechanism-s  more  clearly;  Fig.  2  is  a  front 
elevation  thereof ;  Fig.  3  is  a  plan  view  of  a 
record  as  the  same  appears  in  position  upon 
the  turntable ;  Fig.  4  is  a  sectional  view  taken 

40  substantially  upon  the  line  4 — 4,  Fig.  3, 
showing  three  superposed  turntables  and  rec- 

ords, and  Fig.  5  is  a  detailed  view  showing 

one  edge  of  a  record  adjacent  the  starting- 
point  of  the  record  groove. 

45  Eef erring  to  the  drawings,  one  embodi- 
ment of  this  invention  comprises  a  casing  1 

which  contains  a  suitable  driving  mechanism, 
or  motor,  for  rotating  the  record  carrier  or 
turntables,  said  driving  mechanism  being  of 

50  any  of  the  Avell  known  or  suitable  construc- 
tion, but  somewhat  larger  and  stronger  than 

is  ordinarily  employed  for  driving  a  single 

record.  A  "turntable  2  is  rotatably  mounted upon  the  casing  1  and  is  connected  with  the 
55  motor  mechanism  in  any  well  known  man- 

ner, the  connection  in  this  case  consisting  of 
a  cylindrical  socket  3  having  a  slot  4  adapt- 

ed to  be  engaged  by  a  suitable  key  on  the 
shaft  or  spindle  of  the  driving  mechanism, 
or  motor.  The  center  of  the  upper  side  of  eo 
the  turntable  2  is  preferably  provided  with  a 
boss  or  stud  5,  which  is  adapted  to  pass 
through  a  suitable  opening  in  the  center  of 
the  record  G.  Said  record  6  is  also  provided 
with  a  hole  through  which  a  suitable  pin  7,  65 
carried  hj  the  turntable  2  and  projecting  up- 
warcllj'  therefrom,  is  adapted  to  pass,  to 
prevent  the  said  record  from  moving  in  re- 

lation to  the  turntable.  Each  of  the  turn- 
tables hereinafter  described  is  also  provided  70 

with  a  pin  similar  to  the  pin  7,  just  de- 
scribed, for  holding  its  respective  record  in 

a  predetermined  j)Osition. 
Telescoping  over  the  boss  5  of  one  turn 

table  is  a  cylindrical  sleeve  or  bushing  8  75 
carried  by  the  adjacent  superimposed  turn 
table,  having  a  notch  9  in  one  edge  thereof, 
which  is  adapted  to  register  with,  and  en- 

gage, a  pin  or  key  10  carried  by  the  lower 
turntable  adjacent  the  base  of  the  boss  5.  £0 
The  upper  end  of  the  bushing  8  is  prefer- 

ably closed,  as  indicated  at  11,  and  supports 
the  next  superimiDosed  turntable  12  in  any 
suitable  manner,  as  by  a  cylindrical  neck  13. 
This  sujDerimposed  or  second  turntable  12  35 

is  provided  with  a  boss  13'  similar  to  the 
boss  5,  of  the  supporting  turntable  2,  and 
also  with  the  corresponding  pin  7  and  key 
10.    The  third  turntable  14  is  a  duplicate  of 
the    second,    with    the    exception    that    the  SO 
notch  9  and  the  pin  7  have  different  rela- 

tive positions  in  relation  to  each  other,  and 
also  with  the  exception  that  the  central  boss 

is  made  someAvhat  lower  than  the  boss  13' 
unless  it  is  intended  to  use  a  fourth  record   Do 
carrier. 

Supposing  now  that  the  machine  is  to_  be 
constructed  to  operate  three  records  playing 
in  unison,  three  sides  of  the  cabinet  1  are 
provided  respectively  with  supports  15,  16,  100 
and  17,  which  are  adapted  to  piyotally  sup- 

port three  reproducing  mechanisms  18,  19, 
and  20,  respectively.  These  mechanisms  are 
preferably  of  the  tapering  hollow  arm  type, 
but  it  is  obvious  that  the  construction  of  10  5 
my  machine  is  not  limit  ed  to  the  use  of  the 
particular  form  of  reproducing  mechanism 
herein  shown.  The  arms  18,  19,  and  20 

are  preferably  movable  only  parallel  with 

the  record,  or  record  carrier,  and  are  pro-   no 
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vidofl  at  their  outer  ends  witli  ciirverl  tube^ 

21,  22,  and  23,  respectively,  which  are  con- 
nected to  sound  boxes  24,  25,  and  2G,  of  any 

preferred  form.  The  supi)()rts  or  brackets 
5  15,  10,  and  17  also  form  means  for  holding 

in  position  the  usual  amplifying  horns  27, 
28,  and  29.  For  simplicit}'  and  economy  in 
manufacture,  the  hollow  arms  18,  19,  and 
20  are  preferably  made  of  the  same  length 

10  and  shape,  their  axes  being  so  located  in 
relation  to  the  motor  casing  1,  and  the  axis 
of  the  record  carriers,  that  each  Avill  occupy 
relatively  the  same  position  with  respect  to 
the  path  of  its  stylus  over  its  record. 

15  It  Avill  be  obvious  that  since  the  notes  or 
sounds  produced  by  all  the  records  must 
exactly  harmonize,  it  is  necessary  that  the 
st3'luses  or  needles  pass  over  the  same  rela- 

tive points  in  the  record  groove  at  an}'  given 
20  instant ;  that  is,  the  vibrations  produced  by 

the  sinuosities  or  undulations  of  each  groove 
should  have  exactly  the  same  relation  to  its 
corresponding  needle  or  stylus  at  any  given 
instant.     To  produce  this  result,  I  provide 

25  the  arrangement  most  clearly  shown  in  Fig. 
5.  The  edge  or  margin  of  the  disk,  or  plate, 
is  provided  with  a  transverse  groove,  or 
nick,  30,  transversely  to  which  extends  a 
groove  31,  which  is  of  substantially  the  same 

30  size  and  shape  in  cross  section  as  the  record 
groove,  and  which  communicates  with  the 
record  groove,  as  indicated  at  32.  The 
transverse  groove  30  must  have  a  definite 
relation  to  the  holes  in  the  records  through 

35  which  the  pins  7  pass,  and  in  this  manner  it 
will  be  seen  that  when  the  record  disks  ai-e 
placed  upon  the  turntables  they  will  all 
have  the  correct  positions,  so  that  when  the 
point  of  the  styluses  or  needles  are  in  posi- 

40  tion  for  starting  they  will  all  rest  in  the 
short  transverse  grooves  30  of  the  respec- 

tive records.  The  motor  then  being  started 
the  records  will  all  revolve  together,  and 
each  needle  will  have  the  same  position  in 

45  relation  to  the  record  groove  within  which 
it  is  resting. 

From  this  description  it  will  be  seen  that 
I  have  produced  a  machine  which  will  not 
only  greatly  multiplj^  the  sound  reproduced 

50  b}'  a  talking  machine,  but  will  make  the 
same  more  hai'monious  and  pleasing,  owing 
to  the  softening  and  intermingling  of  the 
tones  of  the  different  records.  Further- 

more, it  will  be  seen  that  by  properly  pro- 
55  portioning  and  adjusting  the  recording- mechanism  from  Avhich  the  records  are 

made,  each  of  the  records  may  be  caused 
to  represent  a  particular  range  of  tone,  so 
that  when  said  records  are  reproduced  the 

60  record  in  which  the  bass  notes  have  been 
more  strongly  recorded,  will  combine  with 
the  record  in  which  the  tenor,  or  other 
parts,  have  been  more  strongly  recorded, 
which,    in    combination    with    one    of    the 

65  higher  parts,  will  give  a  result  having  much 

70 

75 

80 

greater  range  and  more  harmonious  tones 
than  could  otherwise  be  produced.  It  will 
be  obvious  that  it  is  also  not  necessary  that 
the  records  should  each  bo  made  from  the 
same  instrument,  or  set  of  instruments.  The 
same  may  be  caused  to  represent  different 
kinds  of  music,  such  as  some  records  maj' 
contain  vocal  nuisic,  or  songs,  while  others 
may  contain  the  accompanjnng  instrumental 
parts,  which  would  thereby  allow  great  va- 

riety in  the  combinations  of  the  parts  of 
the  selections  reproduced. 

Having  thus  described  this  form  of  my 
iuA'ention,  what  I  claim  and  desire  to  pro- 

tect by  Letters  Patent  of  the  United  States, 

is — - 

1.  In  a  talking  machine,  a  pluralit}'  of 
reproducing  mechanisms,  a  motor,  and  a 
series  of  tuni tables,  said  turntables  each 

being  pi-ovided  with  a  projection  and  a  cor- 
i"esponding  socket  by  which  the  same  may 
be  successivelv  superimposed  to  cause  the 
same  to  be  driven  by  said  motor. 

2.  In  a  talkinw  machine,  a  plurality  of 
reproducing  mecTianisms,  a  motor,  a  plu- 

rality of  turntables  comprising  disks  hav- 
ing sockets  and  projections  on  opposite  sides 

thereof,  said  projections  and  sockets  being 
adapted  to  engage  each  other  to  cause  said 
turntables  to  be  rotated  b}^  said  motor,  said  95 
projections  and  sockets  being  provided  with 
kej^s  or  similar  devices  for  maintaining  the 
correct  relative  positions  of  said  turn-tables. 

3.  '  " ""  "  " 

85 

ftO 

100 
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In  a  talkiu":  machine,  the  combination 
with  a  motor,  ot  a  plurality  of  record  sup- 

ports, and  repi-oducing  mechanism  for  each 
support,  said  supports  being  connected  solely 
by  means  carried  thereby. 

4.  In  a  talking  machine,  a  plurality  of 

reproducing  mechanisms  and  a  pluralit}'  of 
turntables  arranged  one  above  the  other, 
each  comprising  a  disk  having  a  down- 
wardh'  extending  central  socket  and  an  up- 

wardly extending  central  stud  or  projec- 
tion, the  former  en<ragino;  the  stud  on  the 

disk  below  and  the  latter  engaging  the 
socket  on  the  disk  above. 

5.  In  a  talking  machine,  a  plurality  of 
reproducing  mechanisms,  a  plurality  of 
turntables  arranged  one  above  the  other, 
each  comprising  a  disk  having  a  down- 

wardly extending  central  socket  and  an  up- 
wardly extending  central  stud  or  projection, 

the  former  engaging  the  stud  on  the  disk 
below  and  the  latter  engaging  the  socket  on 
the  disk  above,  and  means  for  maintaining 

said  studs  and  projections  in  rigid  arrange- ment. 

6.  In  a  talking  machine,  a  plurality  of 
reproducing  mechanisms,  a  jjlurality  of  i 
turntables  arranged  one  above  the  other 
each  comprising  a  disk  having  a  down- 

wardly extending  central  socket  and  an  up- 
wardly extending  central  stud  or  projec- 

tion, the  former  engaging  the  stud  on  the  i:i' 

1: 
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disk  below  and  the  latter  engaging  the  socket 
on  the  disk  above,  and  means  consisting  of 
a  slot  and  key  for  maintaining  said  studs 
and  projections  in  rigid  arrangement. 

5  7.  In  a  taUving  machine,  the  combination 
with  a  motor,  of  a  plurality  of  record  sup- 

ports, one  of  said  supports  being  driven  by 
said  inotor,  and  carrying  the  remainder  of 
said  supports. 

10  8.  In  a  talking  machine,  the  combination 
with  a  motor,  of  a  plurality  of  record  sup- 

ports, one  of  said  supports  being  driven  by 
said  motor,  and  carrying  the  remaining  sup- 

ports super-imposed  thereon. 
15  9.  In  a  talking  machine,  the  combination 

with  a  motor,  of  a  pluralitj^  of  record  sup- 
ports mounted  to  rotate  upon  the  same  axis, 

and  a  reproducing  mechanism  for  each  of 
said  supports,  one  of  said  supports  being 

20  driven  by  said  motor  and  driving  and  en- 
tirely supporting  the  remaining  supports. 

10.  In  a  talking  machine,  the  combination 
with  a  motor,  of  a  series  of  turn  tables,  said 
turn  tables  each  being  provided  with  means 

25  whereby  one  turn  table  may  be  super-im- 
posed upon  and  carried  by  an  adjacent  turn 

table. 
11.  In  a  talking  machine,  a  plurality  of 

record  supports  being  provided  with  means 
30  whereby  said  supports  may  be  super-im- 

jjosed  one  upon  the  other  in  axial  alinement. 
12.  In  a  talking  machine,  the  combination 

with  a  motor,  of  a  disk  record  support 
driven  thereby,  and  a  second  similar  record 

35  support  driven  exclusively  by  said  first  men- 
tioned support. 

13.  In  a  talking  machine,  the  combination 
Avith  a  motor,  of  a  record  support  driven 
therebj'  and  a  second  support  super-imposed 

40  upon  said  first  mentioned  support  in  axial 
alinement  with  and  driven  thereb}'. 

14.  In  a  talking  machine,  the  combination 

w-ith  a  motor,  of  a  record  support  driven 
tliereby  and  provided  with  a  stud  projecting 

45  centrailj^  upon  the  upper  side  thereof,  and 
a  second  record  sujjport  provided  with  a 
sleeve  upon  the  under  side  thereof  fitting 
over  sflid  stud. 

15.  In  a  talking  machine,  the  combination 
50  with  a  motor,  of  a  record  support  driven 

thereby  and  provided  with  a  stud  project- 
ing centrally  upon  the  upper  side  thereof, 

and  a  second  record  support  provided  with 
a  sleeve  upon  the  under  side  thereof  fitting 

55  over  said  stud,  and  reproducing  mechanism 
for  each  of  said  supports. 

16.  In  a  talking  machine,  the  combination 
with  a  motor,  of  a  turn  table  driven  thereb}', 
a  turn  table  above  said  first  turn  table,  and 

60  means  for  connecting  said  turn  tables  where- 
by said  first  turn  table  carries  said  second 

turn  table. 

17.  In  a  talking  machine,  the  combination 
with  a  motor,  of  a  tiirn  table  driven  thereby. 

65  a  turn  table  above  said  first  turn  table,  and 

means  for  connecting  said  turn  tables  where- 
by said  first  turn  table  carries  said  second 

turn  table,  said  means  comprising  a  stud 
upon  one  turn  table  terminating  between  the 
turn  tables,  and  a  sleeve  upon  the  other  turn  70 
table  fitting  over  said  stud. 

18.  In  a  talking  machine,  the  combination 
with  a  turn  table,  of  means  to  rotate  the 
same,  a  second  turn  table,  and  means  entirely 
between  said  tables  whereby  said,  second  75 
table  is  rotated  simultaneously  with  and 
soleh'  by  said  first  table. 

19.  In  a  talking  machine,  a  plurality  of 
record  supports,  each  of  said  record  supports 
being  connected  to  an  adjacent  support  solety  go 
by  means  entirely  between  said  supports. 

20.  In  a  talking  machine,  a  plurality  of 
rotary  record  supports,  one  of  said  supports 
being  entirely  carried  by  another  01  said 
supports,  and  said  supports  being  held  35 
against  rotation  with  respect  to  each  other 
but  being  freely  separable. 

21.  In  a  talking  machine,  a  pluralit}'  of 
concentric  rotary  record  supports,  one  of 
said  record  supports  being  entirely  sup-  90 
ported  by  an  adjacent  record  support,  and 
said  supports  being  held  against  rotation 
with  respect  to  each  other  but  being  freely 

separable  longitudinally  of  their  axis  of  ro- tation. 95 
22.  A  record  support  for  talking  machines, 

said  support  having  means  caried  thereby, 
whereby  said  support  may  be  connected  to  a 
similar  support,  and  whereby  said  second 
support  may  be  entirely  carried  b}'  said  first  100 
mentioned  support. 

23.  A  record  support  for  talking  machines, 
having  a  stud  on  one  side  and  a  sleeve  on  the 

opposite  side  for  detachabh'  connecting  said 
support  between  two  similar  supports.  i05 

24.  In  a  talking  machine  the  combination 
with  a  motor,  of  a  plurality  of  disk  record 
supports,  and  a  reproducing  mechanism  for 
each  of  said  supports,  one  of  said  supports 
being  driven  by  said  motor  and  driving  the  no 
remaining  supports. 

25.  In  a  talking  machine  the  combination 
with  a  motor,  of  a  plurality  of  disk  record 
supports  mounted  to  rotate  about  the  same 
axis,  and  a  reproducing  mechanism  for  each  115 
of  said  supports,  one  of  said  supports  being 
driven  by  said  motor  and  driving  the  re- 

maining supports. 
26.  In  a  talking  machine,  a  plurality  of 

record  supports  provided  with  means  where-  120 
by  said  supports  may  be  superimposed  one 
upon  the  other  and  whereby  each  support 
will  be  held  against  rotation  with  respect 
to  its  adjacent  support. 

27.  A  record  support  for  a  talking  ma-  125 
chine,  said  record  support  comprising  means 

projecting  in  opposite  directions  therefi'om 
whereby  said  support  may  be  connected  be- 

tween two  similar  supports  and  held  against 
rotation  with  respect  thereto,  and  whereby  l3u 
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one  of  said  supports  Avill  form  (he  sole  sup- 
port of  said  first  mentioned  supi^ort. 

28.  In  a  talking  machine,  a  disk  record 
suj)port  having  a  stud  projecting  upwardly 

5  and  central!}'  tlierefrom  for  the  attachmont 
of  a  second  support. 

29.  A  record  support  for  a  talking  ma- 
chine, said  support  being  provided  with  a 

stud  projecting  from  one  side  thereof,  and 
10  a  corresponding  sleeve  projecting  from  the 

other  side  thereof  whereby  said  sujiport  may 
be  connected  between  two  similar  supports. 

30.  In  a  talking  machine,  a  disk  record 
suiiport  having  a  stud  projecting  upwardly 

15  and  centrally  therefrom  for  the  attachment 
of  a  second  supjDort,  and  a  sleeve  projecting 
centrally  from  the  opposite  side  of  the  said 
support  for  the  attachment  of  said  support 
to  a  motor  spindle. 

20  31.  In  a  talking  machine  the  combination 
with  a  reproducing  mechanism,  of  a  record 
therefor,  said  record  having  a  main  groove 
and  a  starting  groove  having  a  definite  indi- 

cating means  at  the  point  of  commencement 
25  of  the  starting  groove,  and  means  for  hold- 

ing said  I'ecord  in  a  predetermined  relation 
to  said  reproducing  mechanism,  said  means 
having  a  definite  position  in  relation  to  said 
point    of   commencement,  of    said    starting 

30  groove. 
32.  In  a  talking  machine  the  combination 

with  a  plurality  of  reproducing  mechanisms, 
of  records  therefor,  each  record  being  pro- 

vided Avith  a  main  groove,  and  a  starting 
35  groove  having  a  transverse  groove  leading 

into  said  starting  groove  adjacent  the  point 
of  commencement  thereof,  and  means  for 
holding  each  record  in  a  predetermined  rela- 

tion to  its  corresponding  reproducing  mech- 
40  anism,  said  means  having  a  definite  position 

in  relation  to  said  point  of  commencement  of 
said  starting  groove. 

33.  In  a  talking  machine,  the  combination 
Avith  a  motor,  of  a  plurality  of  record  sup- 

45  ports,  and  reproducing  mechanism  for  each 
support,  one  of  said  supports  being  entireh' 
supported  by  another  of  said  supports. 

34.  In  a  talking  machine,  the  combination 
with  a  plurality  of  reproducing  mechanisms, 

50  of  a  motor,  and  a  plurality  of  record  sup- 
ports, each  of  said  supports  being  provided 

with  means  whereby  the  same  may  be  super- 
imposed in  axial  alinement  to  be  driven  by 

said  motor. 

55  35.  In  a  talking  machine,  the  combination 
with  a  plurality  of  reproducing  mechanisms, 
of  a  motor,  and  a  plurality  of  record  sup- 

ports, each  of  said  supports  being  pi-ovided 
with  a  projection  and  a  corresponding  socket, 

60  the  projection  of  one  support  fitting  snugly 
in  the  socket  of  an  adjacent  support. 

3G.  In  a  talking  machine,  a  plurality  of 
record  supports,  each  of  said  supports  being 
provided  with  a  stud,  and  a  corresponding 

65  socket,  the  stud  of  one  support  fitting  snugly 

in  the  socket  of  a  second  support    for  con- 
necting said  supports. 

37.  The  combination  with  a  record  sup- 
])ort  for  talking  machines,  of  means  carried 
thereby,  whereby  said  support  may  be  con-  70 
nected  to  a  second  support  and  whereby  said 
second  support  may  be  entirely  carried  by, 
and  held  against  rotation  with  respect  to, 
said  first  mentioned  supjiort. 

3S.  The  combination  with  a  disk  record  75 
suj^port  for  talking  machines,  of  means  car- 

ried therebj'  and  projecting  axially  there- 
from whereb}'  said  support  may  be  connected 

to  a  second  similar  record  support,  and 
whereby  said  second  support  may  be  entirely  go  1 
carried  by  said  first  support,  saicl  second  sup-  ! 
port  being  movable  axially  with  respect  to  1 

said  first  support,  but  being  held  agamst  ro-  ' tation  with  respect  thereto. 
39.  A  record  support  for  talking  machines,  85 

having  a  stud  for  detachably  connecting  said 
support  to  a  second  support. 

40.  A  record  support  for  talking  machines, 
having  a  stud  and  a  socket  for  detachably 
connecting  said  support  between  two  other  &o 

supports. 41.  A  record  support  for  talking  machines, 
having  a  stud  and  a  corresponding  socket 
for  detachably  connecting  said  support  be- 

tween two  similar  sup}:)orts.  95 
42.  In  a  talking  machine,  a  plurality  of 

rotary  record  supports,  one  of  said  supports 
entireW  supporting  and  rotating  the  remain- 

ing supports. 
43.  In  a  talking  machine,  the  combination  lOG 

with  a  motor,  of  a  record  support  driven 
thereby-,  and  a  second  similar  record  support 
clriA-en  by  said  first  mentioned  support. 

44.  In  a  talking  machine,  the  combination 
with  a  motor,  of  a  disk  record  support  driven  105 
thereby,  and  a  second  disk  record  support 
driven  by  said  first  mentioned  support. 

45.  In  a  talking  machine,  the  combination 
Avith  a  motor,  of  a  record   support   driven 
thereby,  and  a  second  record  support  ift  axial  110 
alinoment  with  said  first  mentioned  support 
and  driA'en  exclusively  thereby. 

46.  In  a  talking  machine,  the  combination 
with  a  motor,  of  a  plurality  of  record  sup- 

ports, and  a  reproducing  mechanism  for  116 
each  of  said  supports,  one  of  said  supports 
being  driven  by  said  motor  an.d  driving  and 
entirely'  supporting  the  remaining  supports. 

47.  In  a  talking  machine,  the  combination 

with  a  motor,  of  a  record  support  driA-en  I2r 
thereby,  a  second  record  support  driven  and  J 

carried  exclusiA-ely  by  saicl  first  mentioned  ' 
sui^port.    and    reproctucing   mechanism    for 
each  of  said  supports. 

48.  In  a  talking  machine,  the  combination  125 
with  a  motor,  of  a  record  support  driven 

thereb}',  a  second  record  support  entirely 
supported  by  said  first  mentioned  support 
and  driven  thereby,  and  a  reproducing  mech- 

anism for  each  of  said  supports,  l- 
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49.  The  combination  with  a  record  sup- 
port for  talking  machines,  of  a  second  record 

suj)port,  and  means  carried  by  said  first  men- 
tioned support,  whereby  said  support  is  con- 
nected to  said  second  support,  and  whereby 

said  second  support  is  entirely'  carried  b}^, 
and  held  against  rotation  with  respect  to, 
said  first  mentioned  support. 

50.  The  combination  with  a  disk  record 
support  for  talking  machines,  of  a  second 
record  support  similar  to  said  first  mentioned 
support,  and  means  carried  by  said  first 
support  and  projecting  axially  therefrom, 

whereby  said  first  support  is  connected  to 
said  second  support,  and  whereby  said  sec-  15 
ond  support  is  entirely  carried  by  said  first 
support,  said  second  support  being  movable 
axialty  but  being  held  against  rotation  with 
respect  to  said  first  support. 

In  witness  whereof,  I  have  hereunto  set  20 
rny  hand  this  eleventh  day  of  March,  1905. 

CLARENCE  VOGT. 

Witnesses : 
Theo.  Bienbaum, 
Henrt  Hasper. 
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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 
ci\y  of  New  York,  county  and  State  of  New 

5  York,  have  invented  certain  new  and  useful 
Improvements  in  Sound-Boxes,  of  which  the 
following  is  a  specification. 

The  main  objects  of  this  invention  are,  to 
l^rovide  an  improved  sound  box  for  talking 

10  machines;  to  provide  an  improved  casing 
for  a  sound  box;  to  provide  an  improved 
mounting  for  a  stylus  bar;  to  provide  an 
improved  mounting  for  a  diaphragm;  to 
provide  an  improved  connection  between  a 

15  stylus  bar  and  a  diaphragm;  and  to  jjrovide 
other  improvements  as  will  appear  herein- 
after. 

In  the  accompanj'ing  drawings  Figure  1  is 
a  front  elevation  of  a  sound  box  constructed 

20  in  accordance  with  this  invention;  Fig.  2  a 
longitudinal  axial  section  of  the  same;  Fig. 
3  a  perspective  view  of  a  portion  of  the 
same;  and  Fig.  4  a  fragmentary  axial  sec- 

tional view  of  a  portion  of  the  same. 
25  Referring  to  the  drawings,  one  embodi- 

ment of  this  invention  comprises  a  hollow 
casing  preferablj^  made  of  metal  or  other 
heavy  material  and  having  a  cylindrical 
transmitting  tube  A  open  at  both  ends  and 

30  adapted  to  communicate  through  its  outer 
end  with  the  usual  sound  amplifier  of  a  talk- 

ing machine  and  surrounding  the  inner  end 
of  this  tube,  integral  and  coaxial  therewith 

is  a  flat  annular  plate  A^,  forming  the  back 
35  of  the  casing.  Telescoping  tightly  over  this 

1)ack  plate  A^  is  a  cylindrical  cap  or  shell  B 
having  a  cylindrical  bore  B-  and  provided 
upon  its  outer  or  front  end  with  a  relatively 
thick  and  heavy  inwardly  extending  flat  an- 

40  nular  flange  forming  the  face  of  the  casing, 
the  flange  being  coaxial  with  the  cap  B  and 
the  transmitting  tube  A.  These  two  tightly 
telescoping  sections  A  and  B  of  the  casing 
may  be   secured   together   by   any   suitable 

45  means,  for  instance  b}^  shellac, 

filling 

joint  l:>etween  these  two  parts.  The  annular 
groove  or  recess  bounded  by  the  inside  flat 

annular  surface  of  the  back  plate  A^,  the 
opposite  inside  flat  annular  surface  of  the 

50  flange  of  the  cap  B.  and  the  cjdindrical  sur- 
face of  the  bore  of  the  cap  constitutes  the 

diaphragm  chamber.    The  flange  of  the  cap 

the 

B  is  made  unusualty  thick  and  heavy  and 
extends  inwardly  farther  than  has  hereto- 

fore been  usual  for  jDurposes  hereinafter  ex-  55 

plained. For  mounting  a  diaphragm  in  the  dia- 
phragm chamber,  a  cylindrical  ring  or  dia- 
phragm support  C^  is  fitted  snugly  but  re- 
movably within  the  cylindrical  bore  B^  of  60 

the  ca^o  B.    This  ring  is  rectangular  in  cross 
section,  completely  tilling  the  outer  portion 
of  the  diaphragin  chamber,  the  end  walls  of 
the  ring  being  in  contact  with  and  clamped 
between  the  inner  flat  walls  of  the  front  and  65 

back  respectively  of  the  casing.     An  inter- 
nal annular  groove  or  depression  C*  is  pro- 

vided in  the  cylindrical  bore  of  the  ring  in  a 

plane  perpendicular  to  the  axis  of  the  ring- 
substantially  midway  between  the  end  edges  70 

of  the  ring.    Within  this  groove  C*  is  an  an- 
nular laj'er  of  rubber  cement  or  other  jaeld- 

ing  material  C^  within  which  is  supported 
a   diaphragm  C,  preferably  made  of  thin 
mica  or  other  flexible  material.     The  dia-  75 
phragm  normally  rests  in  a  plane  perpen- 

dicular to  the  axis  of  the  casing  of  the  sound 
box  and  is  spaced  midway  between  the  flat 
annular  walls  forming  the  ends  of  the  dia- 
I)hragm  chamber.    The  ring  C^  is  preferably  80 
formed  of  thoroughly'  seasoned  wood  and  is 
rendered  proof  against  distortion  by  suitable 
treatment,  such  as  by  being  varnished  with 
shellac,  and  also  if  desired,  by  being  held  in- 

closed by  a  binding  metallic  rim  secured  to  85 
the  edge  of  the  same. 

In  mounting  the  diaphragm,  after  the 
ring  or  support  C  is  formed,  a  layer  or  ring 
of  rubber  cement,  made  in  a  well  known 
manner  of  pure  gum  and  any  suitable  sol-  90 
vent,  such  as  carbon  bisulfid,  or  any  other 
similar  cemeiit.  is  placed  in  the  internal 

groove  C*  of  the  support.  "When  this  ce- ment has  solidified  slightly,  but  while  it  is 
still  soft  and  plastic,  the  diaphragm,  the  di-  95 
ameter  of  which  is  preferably  slightly 
greater  than  the  mternal  diameter  of  the 
cylindrical  bore  of  the  ring,  and  slightly 
less  than  the  diameter  of  the  groove  therein, 
is  sprung  into  the  ring  of  cement  by  press-  100 
ing  the  center  of  the  diaphragm,  to  reduce 
its  diameter.  The  periphery  of  the  dia- 

phragm is  then  placed  in  proper  position 
and  the  diaphragm  is  then  released  and  its 
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peripheral  eilge  spring  outwardly  and  on- 
..•ao-es  the  f«olt  rubber  ceniont  forming  an 

HikM-nal  groove  therein  and  pernutting  tlu" 

diaphragm  to  assume  its  normal  configura-
 

'   (ion.    The  diaphragm  is  thus  held  with  s\ib- 

^  staiitiallv    the   same    force   throughout    its 

whole  eitent  and  any  distortion  or  unsym-  , 

metrical    constraint    of   the    diaphragm    is  j 
avoided.     AVhen    the    ifiaphragm    is    thus 

TO  mounted  it  contacts  at  its  peripheral  edge 

substantially  only,  with  the  rubber  cement 

by  which  it  is  supported,  the  walls  ot  the 

oToove  in  the  cement  sloping  from  the  pe- 

riiiheral  edge  of  the  diaphragm  away  from 

1 5  the  sides  of  the  diaphragm.    This  rubber  
ce- 

ment remains  sufficiently  elastic  to  permit 

the  diaphragm  to  yield  readily  radially  in 

its  own  plane  or  in  any  other  direction  with 

respect  to  its  supporting  ring,  and  since  the 

20  diaphragm  is  flexible  and  as  the  plane  
sur- 

face or  sides  of  the  diaphragin  are  not  m 

contact  with  the  cement,  the  diaphragm  is 

free  to  flex  or  vibrate  in  a  direction  trans- 

versely of  its  plane  throughout  its  Avhole  ex- 25  tent.  .  .  ... 

A  stylus  bar  comprising  a  mam  portion 

D  is  mounted  upon  a  torsional  resilient  rod 

D^  in  a  recess  provided  therefor  m  the  front 

of  the  sound  box  casing.    The  torsional  rod 

30  D^  is  soldered  or  otherwise  rigidly  secured 

at  its  two  ends  as  shown  in  Fig.  1  to  the  cap 

B  of  the  sound  box  casing  and  the  central 

portion  of  the  rod  is  likewise  rigidly  secured 

to  the  main  portion  D  of  the  stylus  bar,  the 

35  rod  forming  two  torsional  spaced  arms  e^- 
tendino-    in    opposite    directions    from    the 

stylus  bar   and   forming  the  sole  support 

thereof.    Upon  each  side  of  the  stylus  bar 

the  torsional  rod  is  reduced  m  diameter  _be- 

40  tween  the  stylus  bar  and  the  cap  forming
 

two   comparatively   short   slender   portions 

D2    as  shown  in  Figs.  1  and  3.    These  re- 

duced portions  D=  are  circular  m  cross  sec- 
tion and  are  preferably  only  about  1/100  ot 

45  an  inch  in  smallest  diameter  so  that  they 

offer  little  resistance  to  the  oscillation  of  the 

stylus  bar  about  the  longitudinal  axis  of  the 

roVi.  but  at  the  same  time,  by  reason  ot  tneir 

shortness  and  si^aced  arrangement,  the  styhis 

50  bar    is    held    thereby    substantially    rigid 

against  any  other  movement.    The  axis  ot 

oscillation  of  tlie  bar,  which  coincides  with 

the  longitudinal  axis  of  the  rod  D^  is  s^ub- 

stantially  parallel  to  the  plane  of  the  di
a- 

55  phragm'and  is  between  the  diaphragin  and 
the  front  surface  of  the  sound  box  casmg. 

The  main  portion  D  of  the  stylus  bar  has 

a  hollow  lug  projecting  outwardly  therefro
m 

radially  of  the  sound  box  forming  a  stylus 

60  socket  "in  which  is  carried  the  usual  stylus 
or  needle  D^  held  in  position  by  the  usual 

retaining  screw  D%  threaded  through  the 

outer  part  of  the  main  portion  of  the  bar 

and  engaging  against  the  upper  end  ot  the 65  needle. 

Extending    radially    inwardly    from    the 

main  portion  D  of  the  stylus  bar  and  rigidly 

secured  thereto  is  an  arm  D'  the  inner  end 
D"  of  which  is  turned  toward  the  diaphragin, 

and    projects    slightly    through    a    ̂ '"t'liil^^  70 

opening  in  the  center  thereof.    This  end  D 

of  the  stylus  bar  mav  be  secured  to  the  dia- 

phragm bv  anv  suitable  means,  but  pi'eter- 
ably  In-  a\'elluloid  cement  formed  of  cellu- loid dissolved  in  anv  suitable  solvent.     Ihe  75 

elasticity  of  the  cement  allows  sufficient  play 

between' the  diaphrairm  and  the  stylus  bar  so 
that  the  diaphragm  will  not  be  distorted  by 

the  oscillation  of  the  bar,  but  still  enables 

the  bar  to  transmit  perfectly  the  sound  vi- 
brtHions  which  it  is  desired  to  impress  upon 

the  diaphragm.     The  diaphragm  and  stylus 

bar  are  so  mounted  and  connected  that  nor- 

mally no  pressure  is  exerted  by  the  bar  upon the  diaphragm. 

This  sound  box  is  adapted  to  he  operated 

in  the  usual  well  known  manner  by  being 

mounted  in  communication  with  a  horn  or 

sound  amplifier,  to  permit  the  needle  D-
 

carried  by  the  box  to  be  actuated  by  the  90 

usual  sound  record  which  is  revolved  rela- 
tively thereto.    In  this  operation  the  record 

80 

85 

95 

100 

105 

110 

comniunicates  in  general,  two  sets  of  move- 
ments to  the  stvliis  bar,  first  the  true  sound 

vibrations,  which  it  is  desired  to  transmit  to 

the  diaphragm,  and  second  the  surgings,  as 

they  may  be  called,  in  a  direction  transverse 
to  the  sound  vibrations.    These  surgings  are 

due  to  the  inaccuracies  of  the  record  and 

should  not  be  transmitted  to  the  diaphragm. 

By  having  the  stylus  mounted  as  hereto- fore described,  so  tliat  it  will  oscillate  freely 

in  a  plane  perpendicular  to  the  diaphragm, 

when  in  operation,  in  response  to  the  undu- 
lations of  the  record  corresponding  to  souml 

waves,  upon  an  axis  substantially  fixed  with 

respect  to  the  sound  box,  and  so  that  it  will 

be  held  substantially  rigid  against  movement 

in  any  other  direction,  only  the  true  sound 

vibrations  of  the  stvlus  bar  will  be  trans- 
mitted to  the  diaphragm.    Furthermore  by 

mounting  the  stvlus  bar  upon  a  resilient  tor- 
sional rod  having  reduced  portions  as  de- 

scribed,  the   reduced   portions   of   the   rod 

exert  a  slight  torsional  effect  upon  the  stylus 

bar  in  operation,  tending  to  restore  the  bar 

to  its  normal  position  after  it  has  been  (1e- 

flected  and  to  cause  the  vibrations  of  the  dia- 

phragm to  be  symmetrical  with  respect  to  its 
nornial  central  position. 

The  sound  box  casing  is  preferably  made 

comparatively  heavy,  as  heretofore  described, 

by  making  the  flange  of  the  cap  B  unusually 

heavy  to  give  it  sufficient  inertia  to  remain
 

substantially  unaffected  by  the  vibrations  of  12
5 

the  stylus  bar  and  diaphragm,  corresponding 

to  sound  Avaves.  but  the  casing  is  not  made 

<=o  heavy  that  the  slow  surgings  transmitted 

to  the  stylus  bar  by  the  imperfections  of  the 

record  will  not  readily  overcome  the  inertia 

115 

120 
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of  the  box  and  permit  the  box  to  follow 
these  surginos  Avithout  placing  any  undue 
stress  upon  the  delicate  parts  of  the  box  or 
upon  the  record. 

5  The  improved  mounting  above  described 
for  the  diaphragm  has  proved  very  advan- 

tageous in  practice,  since  it  permits  of  a 
greater  freedom  of  movement  of  the  dia- 

phragm than  is  possible  when  the  diaphragm 
10  is  clamped  between  two  rubber  rings  and 

held  against  radial  movement,  as  hereto- 
fore has  been  the  practice;  and  it  has  been 

found,  furthermore,  that  this  mounting  is 
very  effective  in  reducing  the  metallic  qual- 

15  ity  which  has  heretofore  been  noticeable  in 
the  reproduction  of  vocal  sounds. 
By  having  the  diaphragm  mounted  sub- 

stantially midway  between  and  i^arallel  to 
the  inner  parallel  annular  walls  of  the  front 

20  and  back  of  the  sound  box  casing,  an  annu- 
lar recess  is  formed  on  each  side  of  the  dia- 

phragm and  the  pressure  of  the  aii-  in  the  re- 
cess upon  the  outer  side  of  the  diaphragm 

acts  to  counterbalance  the  pressure  of  the  air 
25  in  the  recess  upon  the  inner  side  of  the  dia- 

phragm when  the  diaphragm  is  in  operation, 
and  results  in  a  more  uniform  and  sym- 

metrical action  on  the  part  of  the  diaphragm 
in  response  to  the  vibration  of  the  stylus 

30  bar,  whereby  the  quality  of  the  reproduction 
is  improved. 
Although  only  a  single  form  has  been 

shown  in  which  this  invention  may  be  em- 
bodied, it  is  desired  to  have  it  distinctly  un- 

36  derstood  that  the  invention  is  not  limited  to 
the  single  construction  shown.  Instead  of 
the  torsional  mounting  shown  and  described 
for  the  stylus  bar,  any  other  suitable  mount- 

ing might  be  employed.     Furthermore,  parts 
40  of  this  invention  might  be  employed  without 

using  other  parts.  These,  and  other  changes 
might  be  made  in  the  construction  described 
without  departing  from  the  spirit  of  this  in- 

vention of  the  scope  of  the  appended  claims. 
45  Having  thus  described  my  invention,  I 

claim  and  desire  to  protect  b}^  Letters  Patent 
of  the  United  States : 

1.  In  a  sound  box,  the  combination  with  a 
casing  having  spaced  walls,  of  a  diaphragm 

50  between  said  walls  and  restrained  at  sub- 
stantially its  peripheral  edge  only. 

2.  In  a  sound  box,  the  combination  with  a 
casing  having  two  substantial^  parallel 
spaced  walls,  of  a  diaphragm  substantially 

55  parallel  to  said  walls  restrained  at  its  pe- 
ripheral edge  only,  substantially  midway  be- 

tween said  walls. 
3.  In  a  sound  box,  the  combination  with  a 

support,  of  a  diaphragm,  movable  in  its  own 
60  plane  with  respect  thereto. 

4.  In  a  sound  box,  the  combination  with  a 
support,  of  a  diaphragm  movable  in  its  own 
plane,  and  a  stylus  bar  connected  to  said  dia- 

phragm and  mounted  to  oscillate  in  a  plane 
65  transverse  to  the  plane  of  the  diaphragm. 

5.  The  combination  with  a  diaphragm,  of 
means  contacting  with  the  peripheral  edge 
only  of  said  diaphragm,  forming  the  sole 
suj)port  of  said  diaphragm. 

6.  The"  combination  with  a  diaphragm,  of  ̂ q 
yielding  means  contacting  with  the  periph- 

eral edge  only  of  said  diaphragm  formmg 
the  sole  support  of  said  diaphragm. 

7.  The  combination  with  a  diaphragm,  of 
resilient  means  contacting  with  the  periph-  75 
eral  edge  only  of  said  diaphragm,  forming 
the  sole  support  of  said  diaphragm. 

8.  In  a  sound  box,  the  combination  with  a 
support,   of   a   diaphragm,   and  means   be- 

tween said  support  and  the  peripheral  edge  go 
only,  of  said   diaphragm,  to   support  said 
diaphragm. 

9.  In  a  sound  box,  the  combination  with  a 
support,  of  a  diaphragm,  and  yielding  means 
between   said   support   and   the   peripheral  35 
edge  only,  of  said  diaphragm,  to  support 
said  diaphragm. 

10.  In  a  sound  box,  the  combination  with 
a  support,  of  a  diaphragm,  and  elastic  ce- 

ment for  yeildingly  connecting  the  said  clia-  90 
phragm  to  said  support. 

11.  In  a  sound  box,  the  combination  with 
a  removable  support  having  a  recess,  of  a 
diaphragm  having  its  edge  in  said  recess, 
and  yielding  means  to  hold  said  diaphragm  95 
in  position. 

12.  In  a  sound  box,  the  combination  with 
a  removable  support  having  a  recess,  of  a 
diax)hragm  having  its  edge  in  said  recess, 
and  elastic  cement  to  hold  said  diaphragm  100 
jdeldingly  in  position. 

13.  In  a  sound  box,  the  combination  with 
a  support,  having  a  recess,  of  a  diaphragm 
having  its  edge  in  said  recess,  and  means 
between  the  peripheral  edge  only  of  said  105 
diaphragm  and  said  support,  to  support  said 
diaphragm. 

14.  In  a  sound  box,  the  combination  with 
a  support,  having  a  recess,  of  a  diaphragm 
having  its  edge  in  said  recess,  and  yielding  110 
means  between  the  peripheral  edge  only  of 
said  diaphragm  and  said  support  to  support 
said  diaphragm. 

15.  In  a  sound  box,  the  combination  with 
a  yielding  ring,  of  a  diaphragm  contacting  115 
at  its  peripheral  edge  only  with  said  ring. 

16.  In  a  sound  box,  the  combination  with 

a  yielding  ring,  of  a  diaphragm  contacting.' 
at  its  peripheral  edge  only  with  said  ring, 
and  entirely  sxipported  thereby.  120 

IT.  The  combination  Avith  a  ring,  of  a  di- 
aphragm, and  means,  interposed  between 

said  ring  and  said  diaphragm,  forming  the 
sole  support  of  said  diaphragm. 

18.  The   combination   with   a   ring,   of   a   125 
diaphragm  and  A'ielding  means,  interposed 
between  said  ring  and  said  diaphragm,  form- 

ing the  sole  support  of  said  diax3hragin. 
19.  The  combination  with  a  ring,  of  a 

diaphragm,  and  means  contacting  Avith  said  130 
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rin<^.  iind  stibf;(aiilially  only  with  llio  periph- 
eral vdgii  of  said  diaphragm,  forming  tho 

sole  support  of  said  diaphragm. 

•20.  The   ooml)ination   with   a    ring,   of   a 
5  diapliragm,  and  yielding  nu-ans  cftntacling 

with  said  ring,  and  with  substantially  only 

the  ])oriplieral  odge  of  said  diaj)hragm.  form- 
ing the  sole  sn])port  of  said  diaphragm. 

21.  The  combination  with  a  yielding  ring 
10  having  an  internal  annular  groove,  of  a  di- 

aphragm having  only  its  peripheral  edge  in 
contact  with  said  ring  in  said  groove,  the 
side  walls  of  said  groove  being  inclined  away 
from  the  sides  of  said  diaphragm. 

15  22.  The  combination  with  an  integral  ring 

having  an  internal  annular  groove,  of  a  dia- 
phragm slightly  greater  in  diameter  than 

the  internal  diameter  of  said  ring  and 
slightly  less  in  diameter  than  the  diameter 

20  of  said  groove  supported  in  said  groove,  and 
yielding  means  between  said  diaphragm  and 

"the  wall  of  said  groove,  to  hold  said  dia- phragm yieldingly  in  position. 
23.  The  combination  with  a  stylus  bar,  of 

25  a  mounting  therefor  comprising  a  torsional 
member. 

24.  The  combination  with  a  stylus  bar,  of 
a  mounting  therefor  comprising  a  resilient 
torsional  member. 

30  25.  The  combination  with  a  stylus  bar,  of 
a  mounting  therefor,  comprising  a  torsional 
member  forming  the  sole  support  for  said 
bar. 

■2C).  The  combination  Avith  a  stylus  bar,  of 
35  a  mounting  therefor  comprising  a  resilient 

torsional  member  forming  the  sole  support 
for  said  bar. 

27.  The  combination  with  a  stylus  bar,  of 
a  mounting  therefor,  comprising  a  torsional 

40  niember  rigidly  secured  to  the  bar. 
28.  The  combination  with  a  stylus  bar,  of 

a  mounting  therefor,  comprising  a  torsional 

member  rigidly  secured  to  the  bar,  and  ex- 
tending  in    opposite   directions   therefrom, 

45  forming  spaced  yielding  arms. 
29.  The  combination  with  a  stylus  bar,  of 

a  mounting  therefor  comprising  spaced 
yielding  arms. 

;)0.  The  combination  with  a  st.ylus  bar,  of 
50  a    mounting    therefor,    comprising    spaqed 

yielding  arms  foi'ming  the  sole  support  of said  bar. 

81.  The  combination  with  a  stylus  bar,  of 
a     mounting    therefor    comjirising    spaced 

55  yielding  arms  extending  in  opjiosite  direc- 
ti(jns  from  the  bar. 

32.  The  combination  Avith  a  stylus  bar,  of 
a  mounting  therefor  comprising  spaced 

yielding  arms  extending  in  opposite  direc- 
60  tions  from  the  bar  and  forming  the  sole  sup- 

port thereof. 
33.  The  combination  with  a  stylus  bar,  of 

a  mounting  therefor  comprising  spaced  re- 
silient arms. 

65       34.  The  combination  with  a  stylus  bar,  of 

a  mounting  therefor  comprising  spaced  re- 
silient arms  forming  the  sole  support  of 

said  bar. 

35.  The  combination  with  a  stylus  bar,  of 
a  mounting  therefor  comprising  a  torsional  70 
member  having  a  reduced  portion  to  permit 
of  the  free  oscillation  of  the  bar. 

3().  In  a  soimd  box,  the  combination  with 

a  casing,  of  a  stylus  bar  and  a  torsional 
member  fixed  to  said  casing  and  to  said  bar.  75 

37.  In  a  sound  box,  the  combination  with 
a  casing,  of  a  stylus  bar  and  a  torsional 
member  fixed  to  said  casing  and  to  said  bar, 
and  forming  the  sole  support  of  said  bar. 

38.  In  a  sound  box,  the  combination  with  80 
a  casiuir.  of  a  stvlus  bar  and  a  vielding  mem- 
her  ha\ing  its  intermediate  portion  fixed  to 
said  bar  and  its  ends  fixed  to  said  casing. 

39.  In  a  sound  box,  the  combination  with 
a  casing,  of  a  stylus  bar,  and  a  resilient  85 
member    having    its    intermediate    portion 
fixed  to  said  bar  and  its  ends  fixed  to  said casing. 

40.  In  a  sound  box,  the  combination  with 
a  casing,  of  a  stylus  bar  and  a  torsional  90 
member    having    its    intermediate    portion 
fixed  to  said  bar  and  its  ends  fixed  to  said casing. 

41.  In  a  sound  box,  the  combination  with 
a  casing,  of  a  stylus  bar,  and  a  torsional  rod  95 
haAdng  its  intermediate  portion  fixed  to  said 
bar  and  its  ends  fixed  to  said  casing  forming 
the  sole  support  of  said  bar,  said  rod  being 
reduced  in  diameter  between  said  bar  and 

said  casing  upon  each  side  of  said  bar.  100 
42.  In  a  sound  box,  the  combination  with 

a  diaphragm,  of  a  stylus  bar  mounted  to 
oscillate  and  a  yielding  connection  between 
said  diaphragm  and  said  bar. 

43.  In  a  sound  box,  the  combination  with   105 

a  diaphragm,  of  a  stylus  bar  mounted  to  os- 
cillate and  celluloid  cement  connecting  said 

diaphragm  to  said  bar. 
44.  In  a  sound  box,  the  combination  with 

a   diaphragm,   of  a  support  therefor  com-   llO 
prising  means  applied  to  said  diaphragm  in 
a  plastic  condition. 

45.  In  a  sound  box,  the  combination  with 
a  diaphragm  of  a  Avooden  support  therefor, 

and  a  yielding  connection  between  said  dia-  116 
lohragm  and  said  support. 

40.  In  a  sound  box,  the  combination  with 

a  w^ooden  ring  having  an  annular  internal 
recess,  of  a  diaphragm  in  said  ring,  and  rub- 

ber cement  in  said  groove  supporting  said  120 
diaphragm. 

47.  A  sound  box  comprising  a  casing,  a 
ring  removably  clamped  in  said  casing  and 
a   flexible   diaphragm   permanently  secured 

to  said  ring  by  a  film  of  flexible  cement  to  125 

allow  said  diaphragm  to  moA^e  radially  with 
respect  to  said  ring. 

48.  In  a  sound  box,  the  combination  with 

a  removable  ring,  of  non-elastic  material 
mounted  within  said  sound  box  made  in  one  130 
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piece,  and  having  an  interior  groove,  and  a 
diaphragm  having  its  peripheral  portion 
seated  in  said  groove,  confined  between  the 
side  walls  thereof,  and  elastically  supported 

5  therein. 
49.  The  combination  in  a  sound  box  of  a 

removable  ring  of  non-elastic  material  hav- 
ing an  interior  groove  and  mounted  within 

said  sound  box  and  .a  diaphragm  having  its 
10  peripheral  portion  situated  in  said  groove 

and  loosely  confined  between  the  side  Avails 
thereof. 

50.  The  combination  in  a  sound  box,  of  a 
removable  ring  having  an  interior  groove 

15  mounted  within  said  sound  box  and  a  dia- 
phragm having  its  peripheral  portion  situ- 

ated in  said  groove  and  loosely  confined  be- 
tween the  walls  thereof. 

51.  A  support  for  a  diaphragm  of  a  sound 
20  box  consisting  of  a  ring  of  non-elastic  ma- 

terial adapted  to  be  mounted  within  a  sound 
box,  made  in  one  piece  and  having  an  in- 

terior groove  and  a  diaphragm  having  its 
peripheral  portion  permanently  situated  in 

25  said  groove  and  loosely  confined,  between  the 
side  walls  thereof. 

52.  A  support  for  a  diaphragm  of  a  sound 
box,  consisting  of  a  ring  having  a  groove 
and  adapted  to  be  mounted  within  a  sound 

30  l)ox  and  a  diaphragm  having  its  peripheral 
i:)ortion  permanentl}''  situated  in  said  groove 
iind  loosely  confined  between  the  walls  there- 
of. 

53.  A  diaphragm  support  having  a  groove, 
35  and  adapted  to  be  mounted  within  a  sound 

box  and  a  diaphragm  having  its  peripheral 
portion  permanently  situated  in  said  groove, 
looseh'  confined  between  the  side  walls  there- 

of and  elasticallj'  supported  therein. 
40  54.  A  diaphragm  support  having  a  recess 

therein,  a  diaphragm  fitting  in  said  recess 

and  elastic  means  securing  said  diaphragm 
to  said  support. 

65.  In  a  sound  box  for  reproducing  and 
recording  sound  waves,  the  combination  of  45 
a  ring  having  its  interior  surface  formed  of 
different    diameters    in    different    parallel 
planes  but  the  same  in  cross  section  through- 

out its  circumference,  with  a  thin  layer  of 
yielding  material  within  the  ring  and  in  con-  ^q 
tact  with  its  surface  of  larger  diameter,  and 
a  diaphragm  having  its  extreme  perimeter 
foi-med  into  retaining  engagement  with  the 
ring,    through    the    yielding   material,    for 
holding  the  diaphragm  only  at  its  perimeter  55 
and  leaving  its  faces  free  and  unobstructed. 

56.  In  a  sound  box,  the  combination  with 
a  casing  comprising  two  separate  parts  form- 

ing an  annular  internal  groove,  of  a  dia- 
phragm, and  an  annular  mounting  for  said  qq 

diaphragm  in  said  groove,  said  mounting  be- 
ing substantially  rectangular  in  cross  section 

and  being  equal  in  width  and  diameter  to 
the  width  and  diameter  of  said  groove. 

57.  In  a  sound  box,  a  diaphragm,  a  sup-  g5 
IDort  therefor,  said  diaphragm  being  mount- 

ed in  said  support  by  its  edge  substantially only. 

58.  In  a  sound  box,  the  combination  of  a 
diaphragm,  of  a  mounting  therefor,  and  a  70 
permanently  jdelding  material  between  the 
peripheral  edge  of  said  diaphragnn  and  said 
moimting  to  hold  said  diaphragm  in  place. 

59.  In  a  sound  box,  the  combination  with 
a  diaphragm,  of  a  mounting  therefor,  and  a  75 
permanently  resilient  material  between  the 
]oeripheral  edge  of  said  diaphragm  and  said 
moimting  to  hold  said  diaphragm  in  place. 

EUGENE  C.  SMITH. 
Witnesses : 

Harry  L.  Duncan, 
John  N.  Moore. 
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UNITED  STATES  PATENT  OFFICE. 
FREDERICK  W.   MATTHEWS,   OF  NEW  YORK,   N.   Y. 

PROCESS   OF  DUPLICATING  PHONOGRAMS. 

951,483. Specification  of  Letters  Patent.  Patented  Mar.  8,  1910. 
Application  filed  August  16,  1909.     Serial  No.  513,193. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Frederick  W.  Mat- 

thews, a  citizen  of  the  United  States,  re- 
siding at  the  boroiioh  of  Brooklyn,  citv  of 

5  New  York,  in  the  county  of  Kings  and  State 
of  New  York,  have  invented  certain  new  and 

useful  Improvements  in  Processes  of  Dupli- 
catino-  Phonosrams.  of  which  the  followino- 
is  a  specification. 

10  My  invention  relates  to  improvements  in 
processes  of  duplicating  phonograms  of  the 

so-called  "  indestructible  "  type  and  my  ob- 
jects are  the  simplification  of  the  processes 

of  manufacture,  the  cheapening  of  the  cost 
15  of  production,  the  use  of  very  thin  impressi- 

ble material  for  the  facing  if  desired,  and 
the  production  of  faced,  backed  and  im- 

printed phonograms  at  one  operation  if  de- 
sired. 

20  The  accompanying  drawing  is  a  sectional 
view  of  an  apparatus  by  the  aid  of  which  the 
process  may  be  practiced. 

The  process  is  a  modification  of  the  "  spin- 
ning" process  of  duplicating  phonograms 

25  and  the  apparatus  comprises  a  frame  1  car- 

rj'^ing  a  shaft  2  provided  with  a  driving  pul- 
ley 3.  The  upper  end  of  the  shaft  carries  a 

base  4  on  which  a  shell  5  rests  and  within 

which  shell  may  be  placed  any  desired  ma- 
30  trix  6  having  a  negative  phonogram  on  its 

inner  face.  A  cap  7  with  a  central  aperture 
8  covers  the  top  of  the  shell  and  matrix 

while  clamp  rods  9,  9'  hold  all  the  parts  to 
the  base.    A  faucet  10  affords  means  for  in- 

35  jecting  centrifugal  pressure  material  to  the 
apparatus. 

In  practicing  the  process  a  film  11  of  any 
impressible  material,  either  in  seamless  tu- 

bular form,  seamed  tubular  form,  or  sheet 
40  form  with  overlapped  edges  is  inserted  in 

the  matrix  (it  may  be  temporarily  secured  in 
fixed  relation  thereto)  and  the  apparatus  is 

put  together  as  shown.  The  entire  appa- 
ratus is  then  revolved  at  a  high  rate  of  speed 

45  and  any  material  12  capable  of  exerting  cen- 
trifugal pressure  on  the  impressible  film  is 

run  into  the  apparatus  and  the  spinning  con- 
tinued long  enough  to  imprint  the  negative 

matrix  into   the   impressible   material   pre- 
50  viously  inserted  therein  thereby  producing 

a  positive  phonogram.  The  trapped  air  be- 
tween the  matrix  and  the  film  escapes 

through  the  vents  13  during  the  spinning  op- 
eration thereby  avoiding  bald  or  bare  spots 

in  the  record.     The  centrifugal  pressure  ma-  55 
terial  may  be  run  into  the  apparatus  either 
before  or  during  the  spinning  but  in  order 
to  form  the  phonogram  the  material,  film 
and  matrix  must  be  revolved  together.     By 
film  of  impressible  material  is  meant  any  60 
substance   such  as  celluloid,  xylonite,  rub- 

ber, gelatin  or  any  like  material  in  solid 
form,  as  distinguished  from  a  liquid,  capa- 

ble of  receiving  and  retaining  the  imprint 
of  the  matrix  either  in  a  cold  state,  or  in  a  65 
heated    state    with    subsequent    cooling,    or 
chemically  softened  with  subsequent  harden- 
ing. 

The  material  for  effecting  the  centrifugal 
pressure  may  be  one  which  does  not  solidify  70 
at  ordinary  temperatures  such  as  water  or 
mercury  and  which,  after  the  phonogram 
has  been  imprinted,  may  be  removed  from 

the  apparatus  before  the  backing  is  ap- 
plied. Or  it  may  be  a  plastic  substance  or  75 

a  semi-solid  substance  which  effects  the  pres- 
sure and  then  solidifies  to  form  the  backing 

to  support  the  record  film.  The  internal 
centrifugal  joressure  material  may  be  a  plug 
or  mandrel  inserted  within  the  film  of  im-  80 
pressible  material  which  plug  or  mandrel  is 
capable  of  exerting  centrifugal  pressure  by 

expansion  when  spun.  The  heat  when  nec- 
essary may  be  applied  either  externally  or 

the  centrifugal  pressure  material  may  be  85 
heated  so  that  the  heat  is  applied  to  the  film 
internally.  After  the  phonogram  has  been 
spun  and  imprinted  the  cap  7  is  removed, 
the  phonogram  withdrawn  from  the  matrix 
and  if  the  backing  has  been  inserted  during  90 
the  spinning  ojDeration  it  is  reamed  to  size 
and  finished.  If  no  backing  has  been  in- 

serted any  suitable  backing  may  be  put  in 
thus  completing  the  record. 
By  this  process  a  much  thinner  film  of  95 

impressible  material  may  be  used  than  is 

possible  with  heretofoi'e  existing  processes 
thus  cheapening  the  cost  of  production.  If 
the- backing  is  formed  inside  the  phonogram 
during  the  spinning  the  cost  is  still  further  100 
reduced. 

I  am  aware  that  plastic  material  has  been 
placed  in  a  revolving  matrix  and  phono- 

grams imprinted  directly  on  such  plastic  ma- 
terial by  centrifugal  action  and  do  not  claim  105 

any  such  processes,  my  invention  being  con- 
fined to  imprinting  phonograms  on  films  of 

impressible  material  by  centrifugal  action 
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exerted  thereon  by  some  material  inserted 
Avilhin  the  fihn,  which  material  is  capable  of 
exertin<?  centrifugal  force  when  spun. 

I  claim : — 
5       1.  The  process  of  duplicatin*?  phonograms 

coin])rising  the  introduction  ot  a  film  of  im- 
pressible  material   within   a    matrix,   intro- 

ducing  material   capable  of   exerting   cen- 
trifugal pressure  Avithin  the  film,  revolving 

10   the  matrix,  film  and  material  at  a  speed  suffi- 
cient to  imprint  the  matrix  in  the  film  by 

centrifugal  action  and  removing  the  phono- 
gram thus  formed. 

2.  The  process  of  duplicating  phonograms 
15  comprising  the  introduction  of  a  film  of  im- 

pressible material  within  a  matrix,  intro- 
ducing material  capable  of  exerting  cen- 
trifugal force  within  the  film,  softening  the 

film,  revolving  the  matrix  film  and  material 
20  sit  a  speed  suflicient  to  impress  the  matrix  in 

the  softened  film  b}'^  centrifugal  action,  har- 
dening the  film  to  retain  the  imprint  and 

removing  the  phonogram  thus  formed. 

3.  The  process  of  duplicatino-  phonograms 
25  comprising  the  introduction  ot  a  film  of  im- 

pressible material  within  a  matrix,  intro- 
ducing material  capable  of  exerting  cen- 
trifugal ])ressure  within  the  film,  said  mate- 

rial also  being  capable  of  solidifying  to  form 
30  a  backing  for  the  phonogram,  revolving  said 

matrix,  film  and  material  at  a  speed  suffi- 
cient to  imprint  the  matrix  in  the  film  by 

centrifugal  action  and  enough  longer  to  per- 
mit the  solidifying  of  the  backing  in  inti- 

35  mate  contact  with  the  imprinted  film  and  re- 
inoving  the  record  thus  formed. 

4.  The  process  of  duplicating  j^honograms 
comprising  the  insertion  of  a  film  of  im- 

pressible material  within  a  matrix,  revolv- 
4  0  ing  film  and  matrix,  introducing  material 

capable  of  exerting  centrifugal  pressure 
within  the  revolving  matrix  and  film  where- 

by the  matrix  is  imprinted  in  the  film  by 
centrifugal  action  and  removing  the  phono- 

gram. 45 
5.  The  process  of  duplicating  phonograms 

comprising  the  insertion  of  a  film  of  impres- 
sible nuiterial  within  a  matrix,  revolving  film 

and  matrix,  softening  the  film,  inserting 
material  capable  of  exerting  centrifugal  50 
j)ressure  Avithin  the  film  whereby  the  matrix 
is  impressed  in  the  film  by  centrifugal  ac- 

tion, hardening  the  film  to  retain  the  im- 
print and  removing  the  phonogram. 

G.  The  process  of  duplicating  phonograms  55 

comprising  the  introduction  of  a  film  of  im- 
pressible  material   within   a   matrix,   intro- 

ducing  material    capable    of   exerting   cen- 
trifugal pressure  within  the  film,  revolving 

the   matrix,   film   and   material   at   a   speed  qq 
sufficient  to  imprint  the  matrix  in  the  film 
b}'   centrifugal   action,   removing  the   pres- 

sure material,  inserting  material  to  form  a 
backing  which  backing  is  secured  to  the  film 
b}^  centrifugal  action  on  the  continued  revo-  65 
lution  of  matrix,  film  and  backing  and  re- 

moving the  phonogram. 

7.  The  proce?^^s  of  duplicating  phonograms 
comprising  the  introduction  of  a  film  of  im- 

pressible material  within  a  matrix,  intro-  70 
ducing  material  capable  of  exerting  cen- 

trifugal pressure  within  the  film,  revolving 
the  matrix,  film  and  material  at  a  speed 
sufficient  to  imprint  the  matrix  in  the  film 
by  centrifugal  action,  permitting  the  trapped  75 
air  between  the  matrix  and  film  to  escape 
and  removing  the  finished  phonogram. 

In  testimony  whereof  I  have  affixed  my 
signature  in  presence  of  two  witnesses. 

FREDEEICK  W.  MATTHEWS. 

Witnesses : 
EoiJT.    B.    KiLLGORE, 
F.  McInebney. 
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UNITED  STATES  PATENT  OFFICE. 
PETER  WEBER,   OF  ORANGE,  NEW  JERSEY.   ASSIGNOR  TO  NEW   JERSEY   PATENT   COM- 

PANY,  OE  WEST   ORANGE,   NEW  JERSEY.   A   CORPORATION   OP   NEW  JERSEY. 

PHONOGRAPH-REPRODUCER. 

951,496. Specification  of  Letters  Patent.  Patented  Mar.  8,  1910. 

Application  filed  October  8.  1808.     Serial  No.  456,701. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Peter  Weber,  a  citi- 

zen of  the  United  States,  and  a  resident  of 
Orange,  in  the  county  of  Essex  and  State  of 

.  New  Jersej'^,  have  invented  certain  new  and 
useful  Improvements  in  Plionograph-Repro- 
ducers,  of  which  the  following  is  a  descrip- 
tion. 

My  invention  relates  to  phonograph  re- 
10  producers,  and  has  for  its  object  the  pro- 

vision of  an  improved  stylus  and  mounting 
therefor,  adapted  more  particularly  for  use 
Avith  records  in  which  the  pitch  of  the  rec- 

ord groove  is  one  two-hundredth  (1/200)  of 
15  an  inch.  In  order  to  properly  track  records 

of  this  character  as  now  on  the  market  it  is 
necessary  that  the  reproducer  stylus  be  of 
microscopic  size,  since  the  record  groove  is 
formed  by  a  stylus  having  a  curved  cutting 

20  edge,  the  diameter  of  which  is  onh^  .008  of 
an  inch.  The  reproducer  stylus  should  have 
a  I'ounded  surface  and  should  be  so  shaped 
as  not  to  cause  undue  wear  upon  the  record. 
It  should  also  be  supported  in  such  a  man- 

2.)  ner  as  to  be  capable  of  lateral  movement,  so 
that  it  will  track  the  record  groove  prop- 

erly; and  it  is  also  desirable  that  the  stylus 
should  be  so  connected  to  the  diaphragm 
that  the  vertical  movement  of  the  stylus  will 

:^o  be  magnified,  so  as  to  produce  an* amplified 
movement  of  that  portion  of  the  diaphragm 
to  which  it  is  connected.  These  advantages 
are  secured  Ifr  the  structure  herein  described 
and  claimed. 

35  In  order  that  mj'  invention  may  be  more 
clearly  understood,,  reference  is  hereby  made 
to  the  accompanying  drawing,  of  which — 

Figure  1  is  a.  side  elevation,  j^artly  in  sec- 
tion,   of    a    phonograph    reproducer    con- 

40  structed  in  accordance  Avith  my  invention; 
Fig.  2  is  an  end  view,  showing  the  stylus  le- 

ver and  .stylus  carried  thereby  in  operative 
position  with  respect  to  the  record  surface, 
and  Fig.  3  is  a  bottom  plan  view  of  the  same 

45  and  of  the  adjacent  portion  of  the  floating- 
weight. 
The  reproducer  shown  comprises  a  sound 

box  body  1  of  usual  form,  within  which  the 
diaphragm  2  is  clamped  by  the  ring  3.     The 

50  floating  weight  4  is  pivoted  in  the  usual 
manner  at  5  to  the  pivot  block  6,  supported 
by  the  screw  7,  which  is  threaded  within  the 
body  1.  The  stylus  lever  8  is  pivoted  on  the 
screw  9,  which  is  threaded  within  the  lugs 

55  10.  depending  from  the  member  11.     The 

latter  has  an  integral  pin  12,  rotatabiy 
mounted  in  the  floating  weight  and  sup- 

ported by  the  screw  13  threaded  within  the 
end  of  said  pin.  This  pin  turns  freely  about 
its  axis,  and  thereby  permits  lateral  move-  60 
ment  of  the  stylus  14  with  respect  to  the  rec- 

ord surface.  This  stylus,  as  shown,  is 
formed  with  a  button-shaped  head  15  and  a 
cylindrical  shank  16,  which  is  secured  to  a 
socket  formed  in  the  ear  17,  which  is  inte-  65 
gral  with  the  lever  8.  The  shank  16  occu- 

pies an  inclined  position  with  respect  to  the 
record  surface  a  (see  Fig.  2).  The  radius 
of  curvature  of  the  head  15  of  the  stylus  14 
in  a  plane  transverse  to  the  record  groove  is  70 
much  smaller  than  the  radius  of  curvature 
of  the  head  in  a  plane  parallel  witli  the  rec- 

ord groove.  The  bearing  surface  of  the 
head  is  therefore  narrow  in  a  lateral  direc- 

tion whereby  it  is  able  to  tracJv  the  bottom  of  75 
the  record  groove  at  all  times,  and  it  is  com- 
parativety  broad  in  the  direction  along  the 
record  groove,  whereby  the  tendency  oi  the 
stylus  to  cut  into  or  unduly  wear  the  record 
surface  is  greatly  reduced.  A  stylus  of  this  80 
shape  having  a  bearing  surface  in  which  the 
diameters  along  and  across  the  record  groove 
are  respective^  .016  and  .008  inch  will  track 
in  a  perfect  manner  a  record  of  the  type  pre- 

viously referred  to  without  undue  wear  and  85 
is  of  such  size  that  it  can  be  readily  handled 
and  inspected  hj  workmen  in  its  various 
stages  of  manufacture,  and  can  be  produced 
by  ordinary  manufacturing  processes  and  by 
workmen  of  ordinary  skill.  9() 

There  is  a  link  18  applied  in  the  usual 
manner  to  the  center  of  the  diaphragm  2. 
and  the  lower  end  of  the  same  is  connected 
to  the  stylus  lever  8  at  a  distance  from  its 
fulcrum  which  is  considerably  greater  than  S5 
the  distance  of  the  .stylus  14  from  the  said 
fulcrum,  whereb}'  the  movements  of  the 
stylus  are  exaggerated  or  amplified  in  their 
transmission  to  the  center  of  the  diaphragm. 
The  angular  movement  of  the  lever  8  about  lOO 
the  axis  of  the  pin  12  is  limited  by  a  pair 

of  stops  19  which  depend  from  the  \-)m  20, 
rigid  with  the  floating  Aveight  4. 

Having  now  described  my  invention,  what 
I  claim  is:  i<>5 

1.  In  a  phonograph  reproducer,  a  stylus 
formed  with  a  surface  curved  upon  different 
radii  and  adapted  to  engage  a  record  groove 
of  a  maximum  width  considerably  less  than 
.01  inch,  and  means  for  supporting  the  same  no 

\k 
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in  such  M  position  that  the  radius  of  curva- 
ture in  a  plane  parallel  to  the  direction  of 

said  groove,  is  greater  than  the  radius  of 
curvature  in  a  pmne  at  right  angles  thereto, 

5  substantially  as  set  forth. 
2.  In  a  phonograph  reproducer,  a  stylus 

having  a  rounded  engaging  surface  adapted 
to  track  the  record  groove  and  a  shank,  and 
means  for  supporting  the  same  in  such  a 

10  position  that  the  shank  extends  transversely 
to  the  tangent  to  every  record  groove  at  the 
point  contacted  by  the  engaging  surface  of 
the  stvlus  at  any  instant,  substantially  as  set 

forth." 
15  3.  In  a  phonograph  reproducer,  a  stylus 

having  a  rounded  engaging  surface  adapted 
to  track  the  record  groove  and  a  shank,  and 

means  for  supporting  the  same  in  such  a  po- 
sition that  the  shank  extends  substantially 

20  at  right  angles  to  the  tangent  to  the  record 

groove  at  the  point  contacted  by  the  engag- 
ing surface  of  the  stylus  at  any  instant,  sub- 

stantially as  set  forth. 
4.  In  a  phonograph  reproducer,  a  stylus 

25   having  a  rounded  engaging  head  adapted  to 
engage  the  record  groove  and  a  shank,  and 
means  for  supporting  the  same  in  such  a 
position  that  the  shank  extends  transversely 
to  the  tangent  to  the  record  groove  at  every 

30  point  contacted  by  the  engaging  surface  of 
the  stylus  at  any  instant  and  is  inclined 
upwardly  with  respect  to  the  record  surface 
at  said  point,  substantially  as  set  forth. 

5.  A  reproducer  stylus  having  a  bea ring- 
So  surface  curved  in  a  plane  transverse  to  the 

record  groove  on  a  radius  sufficiently  small 

to  enable  it  to  engage  a  record  groove  of  cir- 
cular cross-section  and  of  a  maximum  width 

of  not  greater  than  .005  inch  and  curved  on 
40  a  substantially  greater  radius  in  a  plane  at 

right  angles  to  said  first  plane.  sul)stantially 
as  set  forth. 

().  In  a  phonograph  reproducei-,  a  stylus 
formed  with  a  surface  curved  upon  different 

45  radii  and  adapted  to  engage  the  record 
groove,  and  means  for  supporting  the  same 

in  such  a  position  that  the  radius  of  curva- 
ture in  a  plane  parallel  to  the  direction  of 

said  groove  is  greater  than   the   radius   i>f 

curvature  in  a  plane  at  right  angles  thereto,  50 
a  diaphragm,  and  an  amplifying  connection 
between   said   stylus   and   diaphragm,  sub- 

stantially as  set  forth. 

7.  In  a  phonograph  reproducer,  the  com- 
bination or  a  stylus  comprising  a  shank  hav-  55 

ing  at  one  end  a  rounded  disk-shaped  head 
at  right  angles  thereto,  the  periphery  of  the 
disk  being  curved  in  a  direction  transverse 
to  its  diameter  on  a  curve  the  radius  of 
which  is  less  than  the  radius  of  the  disk,  60 
and  a  stylus  lever  having  a  boss  at  right 

angles  to  the  length  thereof  provided  with 
a  socket  for  receiving  the  said  shank,  sub- 

stantially as  set  forth. 
8.  As  an  article  of  manufacture,  a  stylus  65 

lever    provided    witli    a    socket    extending 

transversely  to  the  phine  of  the  levei-  and 
adapted  to  receive  a  stjdus. 

!).  As  an  article  of  manufacture,  a  stylus 

lever  having  an  extension  transvei'se  to  the  70 
plane  of  said   lever  and   provided   with   a 
socket  adapted  to  receive  a  stylus. 

10.  As  an  article  of  manufacture,  a  stylus 
lever  having  an  extension  approximately  at 
right  angles  to  the  plane  thereof  provided  75 

with  a   longitudinal   socket  adapted   to  re- 
ceive a  stylus. 

11.  In  combination,  a  diaphragm,  a  stylus 
lever  provided  with  means  to  support  a 
stylus  approximately  at  right  angles  to  the  80 
plane  thereof,  means  to  su])port  said  lever, 
and  means  to  connect  said  lever  to  said 

diai^hragm  in  such  a  manner  that  the  move- 
ments of  the  free  end  of  the  lever  are  exag- 

gerated in  their  transmission  to  said  dia-  85 

phragin. 12.  As  an  article  of  manufacture,  a  stylus 
lever    and    a     stylus    extending    therefrom 
transversely  to  the  plane  thereof  and  having 
its    bearing    surface    substantially    in    said  90 
plane,  substantially  as  set  forth. 

This   specification   signed   aiW    witnessed 
this  .SOth  day  of  Sept.  1908. 

PETER  WEBER. 
^^'itnesses: 

John  M.  Caxfieij), 
Frank  D.  Lkwis. 
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UNITED  STATES  PATENT  OFFICE. 
FRANK  L.   DYER,   OF  MONTCLAIR,  NEW  JERSEY,  ASSIGNOR  TO   NEW  JERSEY  PATENT 

COMPANY,  OF  WEST  ORANGE,  NEW  JERSEY,  A  CORPORATION  OF  NEW  JERSEY. 

PHONOGRAPH. 

951,757. Specification  of  Letters  Patent.  Patented  Mar.  8,  1910. 

Application  filed  July  22,  1909.     Serial  No.  509,037. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Frank  L.  Dyek,  a 

citizen  of  the  United  States,  and  a  resident 
of  Montclair,  in  the  county  of  Essex  and 

5  State  of  New  Jersey,  have  made  a  certain 
new  and  useful  Invention  in  Phonograplis, 
of  which  the  following  is  a  description. 

Mj'  invention  relates  to  phonographs,  and 
the  object  thereof  is,  broadly  speaking,  the 

10  production  of  a  compact  and  efficient  device 
Tor  the  conveying  and  dissemination  of 
sound  in  the  reproduction  thereof.  More 
specifically,  my  device  is  an  improvement 
on  the  invention  of  Peter  Weber  disclosed 

15  in  his  application  for  improvements  in 
phonographs.  Serial  No.  509,061,  filed  on 
even  date  herewith.  In  the  invention  of  the 
said  A¥eber,  a  structure  is  provided  wherein 
the  cover  for  the  phonograph  is  pivoted  and 

20  when  in  open  position  may  be  supported  in 
such  position  that  a  sound  conveying  tube 
connected  with  the  neck  of  the  reproducer 
may  deliver  the  sound  waves  set  up  by  the 
vibration  of  the  reproducer  diaphragm  into 

)  the  interior  of  the  said  cover.  The  cover 

is  provided  in  its  interior  with  sound  de- 
flecting means  and  means  for  conveying  the 

.sound  so  deflected  smoothly  to  the  open  or 
bottom  end  of  the  cover,  this  sound  convey- 

30  ing  means  within  the  body  of  the  cover  be- 
ing of  such  a  character  as  to  amplif}^  the 

sound.  In  my  improvement  on  this  struc- 
ture, the  sound  conveying  tube  consists  of 

telescoping   sections   supported   within   the 
35  cover,  whereby,  when  the  cover  is  in  open 

position,  the  tube  may  be  extended  into  the 
same  to  deliver  the  sound  waves  from  the 
reproducer  against  the  deflecting  means 
within  the  cover,  while,  when  the  cover  is 

40  in  closed  position  incasing  the  phonograph, 
the  sound  conveying  tube  or  horn  is  col- 

lapsed within  the  same.  By  this  construc- 
tion, sound  conveying  and  amplifying  means 

of  sufficient  amplification  are  provided  in  a 
45  compact  space  when  the  cover  is  open,  the 

whole  device  being  self-contained  and  com- 
pact when  the  cover  is  closed. 

For  a  more  perfect  understanding  of  my 
invention,  attention  is  hereby  directed  to  the 

50  accompanying    drawing,    forming    part    of. 
this  specification,  representing  an  end  ele- 

vation of  a  phonograph  equipped  with  my 
device,  the  sound  conveying  tube  and  the 
cover  being  shown  in  section  for  the  open 

55  position   of   the    cover,   these    parts   being 

30 

shown  in  dotted  lines  in  the  positions  occu- 
pied thereby  when  the  cover  is  closed. 

Eeferring  to  the  drawing,  the  sound  box 
I  of  the  reproducer  is  carried  by  the  travel- 

ing arm  2  which  slides  upon  guide  rod  3 
mounted  in  bracket  4  which  is  supported 
upon  bed  plate  5  carried  by  the  supporting 
cabinet  6,  as  is  common.  The  neck  7  of  the 
reproducer  is  connected  by  a  rubber  or 
other  elastic  connection  8  to  the  sound  con-  65 
vejdng  tube  9,  the  end  of  connection  8  fit- 

ting over  a  reduced  diameter  of  the  small 
end  of  the  sound  conveying  tube  9  to  form 
a  flexible  or  telescoping  connection  thereby. 
The  bracket  10  is  suitably  secured  preferably  70 
to  the  rear  side  of  casing  6.  Upon  this 
bracket  10  the  bracket  11  to  which  the  cover 
12  of  the  phonograph  is  rigidly  secured  as 
by  screws  13,  is  pivoted,  as  shown  at  14. 
The  cover  12  is  adapted  to  swing  through  75 
a  right  angle  about  a  pivot  14,  the  cover  be- 

ing shown  in  its  closed  position  in  dotted 
lines,  and  in  its  open  position  by  the  full 
line  structure.  It  is,  of  course,  obvious  that 
the  open  position  of  the  cover  need  not  be  80 
exactly  90  degrees  away  from  the  closed  po- 

sition. The  outer  end  of  bracket  10  carry- 
ing pivot  rod  14  is  provided  with  a  nose  15 

upon  which  a  corresponding  lug  on  bracket 
II  rests  when  the  cover  is  in  open  position,  85 
supporting  means  for  the  cover  thus  being 
provided  when  the  cover  is  moved  through 
approximately   90   degrees   from   its  closed 
position,  or  to  whatever  position  the  cover 
occupies  when  open.     It  is,  of  course,  ob-  90 
vious  that  if  desired,  additional  supporting 
means  for  the  cover  when   in  open  posi- 

tion may  be  provided.     The  inside  of  the 
top  of  the  cover  is  provided  with  a  sound 
deflecting    surface    16    against    which    the  95 
sound  waves  conveyed  by  tube  9  are  adapted 
to  be  directed  and  smoothly  deflected  there- 

from to  the  sound  conveying  and  amplify- 
ing surface  17  within  the  cover  by  which 

the  sound  waves  are  directed  to  the  open  lOO 
end  of  the  cover.  The  surface  17  may  be 

tapered  as  shown,  or  given  any  other  de- 
sired conformation.  The  tube  9  is  prefer- 
ably supported  when  the  cover  is  in  open 

position  with  the  large  or  exit  end  thereof  105 
inserted  within  the  open  cover  and  in  posi- 

tion to  direct  the  sound  waves  against  the 
surface  16.  The  tube  9  may  be  supported 
in  such  position  by  any  convenient  means, 

as  for  example,  by  means  of  the  rod  18  ex- 
10 
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tending  diametrically  across  the  inside  of 
the  cover  from  the  upper  to  the  lower  por- 

tion of  the  surface  17  and  passing  through 
the  upper  and  lower  surfaces  of  tlie  tube  0. 

5  The  rod  18  is  provided  with  a  suitable  sup- 
porting means  for  the  tube  9,  as  tlie  enlarge- 

ment 19,  which,  as  shown  in  the  drawing, 
is  provided  on  rod  18  immediately  below  the 
lower  surface  of  the  tube  9.    By  this  means, 

10  the  tube  9  rests  upon  the  ball  or  enlarge- 
ment 19  and  may  swing  pivotally  about  rod 

18.  Tube  9  is  provided  with  a  plurality 
of  telescoping  sections  20,  the  larger  end  of 
each  of  which  fits  snugly  witliin  the  smaller 

15  end  of  the  adjoining  section.  When  the 
cover  is  in  open  position,  these  sections  are 
draw^n  out  to  the  greatest  extent  possible  to 
form  a  continuous  tube,  the  diameters  of 
the  respective  ends  of  the  various  sections 

20  being  so  chosen  as  to  prevent  the  complete 
withdrawal  of  one  section  from  the  next. 
When  it  is  desired  to  close  the  cover,  the 
elastic  connection  8  is  simply  removed  from 
its  connection  with  the  neck  of  the  repro- 

25  ducer,  when  the  cover  may  be  closed,  the 
various  sections  20  of  the  tube  9  then  col- 

lapsing into  the  position  shown  in  doited 
lines  in  the  figure.  Deflecting  surface  16  on 
the  inner  side  of  the  cover  may  be  of  any 

30  desired  conformation  for  smoothly  guiding 
the  sound  waves  to  the  mouth  of  the  cover 
without  loss  of  the  same.  As  shown  in  the 
drawing,  this  surface  preferably  consists  of 
two  smooth  and  similar  curves  extending 

35  from  apex  21  opposite  the  axis  of  tube  9  and 
delivermg  sound  waves  therefrom  to  the 
surface  17. 

Having  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat- 

40  ent  of  the  Ignited  States  is  as  follows: 
1.  In  a  sound  reproducing  machine,  the 

combination  with  a  reproducer  and  a  sup- 
port therefor,  of  a  cover  for  the  reproducer, 

means  pivotall_y  supporting  said  cover  from 
45  the  side  of  said  support,  whereby  said  cover 

ma)^  be  supported  in  open  position  with  the 
vertical  axis  of  the  cover  in  a  substantially 
horizontal  plane,  said  cover  being  provided 
with  a  sound  amplifier  on  the  interior  there- 

50  of,  and  means  for  conveying  and  directing 

so\md  from  said  reproducer  to  said  amplifier 
comprising  a  telescoping  sound  conveying 
tube  connected  to  the  neck  of  said  reproducer 
and  adapted  to  be  extended  into  said  cover 
when  the  latter  is  in  oi)en  position,  or  col-  65 
lapsed  within  the  same  when  the  latter  is 
in  closed  position,  substantially  as  described. 

2.  In  a  sound  i-eproducing  machine,  the 
combination  with  a  reproducer  and  a  sup- 

port therefor,  of  a  cover  for  the  reproducer,  60 
means  pivotally  supporting  said  cover  and 
means  whereby  said  co\  er  may  l)e  supported 
in  open  position,  said  cover  being  provided 
on  the  interior  thereof  with  means  for  de- 

flecting and  guiding  .sound  wa\es  impinging  65 
on  the  inner  side  of  said  cover  to  the  open 
end  thereof,  and  means  for  convoying  and 
directing  sounds  from  said  rcj)roducer  into 
the  interior  of  said  cover  and  against  said 

deflecting  means,  said  conveying  means  com-  70 
prising  a  telescoping  tube  adai)ted  to  be  ex- tended into  said  cover  wdien  the  hitter  is  in 

open  position  and  collapsed  within  the  same 
when  the  lattei"  is  in  closed  position,  substan- 

tially as  described.  75 
3.  In  a  sound  reproducing  machine,  the 

combination  with  a  reproducer  and  a  sup- 
port therefor,  of  a  cover  for  the  j-eproducer. 

means  pivotall}'^  supporting  said  cover  and 
means  whereb}'  said  cover  may  be  supported  80 
in  open  position,  said  cover  l)eing  provided 
on  the  interior  thereof  with  means  for  de- 

flecting and  guiding  sound  waves  impinging 
on  the  inner  side  of  said  cover  to  the  open 
end  thereof,  means  for  conveying  and  dirct-  85 

ing  sounds  from  said  reproducer'  into  the interior  of  said  cover  and  against  said  de- 
flecting means,  said  convej'ing  means  com- 

prising a  telescoping  tube  adapted  to  be  ex- tended into  said  cover  when  the  latter  is  in  90 

open  position  and  collapsed  within  the  sauie 
when  the  latter  is  in  closed  position,  and 
means  within  said  cover  for  supporting  said 
tube,  substantially  as  described. 

This  specification  signed   and   witnessed  95 
this  9th  dav  of  Julv  1909. 

■  FKANK  L.  DYER. 
Witnesses : 

Dyer  Smith, 

Anna  R.  Klehm. 
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UNITED  STATES  PATENT  OFFICE. 
ROBERT  HEAD,   OE   NEW  YORK,   N.   Y. 

PHONOGRAPH-REPRODUCER. 

951,781. Specification  of  Letters  Patent.  Patented  Mar.  8,  1910. 
Application  filed  May  18,  1904.     Serial  No.  208,540. 

To  all  vjhom  it  may  concern: 
Be  it  known  that  I,  Robert  Head,  a  citi- 

zen of  the  United  States,  residing  at  the  city 
of  New  York,  borough  of  Brooldjm,  county 

5  of  Kings,  and  State  of  New  York,  have  in- 
vented certain  new  and  useful  Improve- 

ments in  Phonograph-Reproducers;  and  I 
do  hereby  declare  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  same. 

10  My  invention  relates  to  improvements  in 
phonograph  rej)roducers,  wherein  I  seek  to 
provide  an  improved  construction  adapted 
for  the  reproduction  of  sounds  which  are 
free  from  harsh  metallic  tones  and  grating 

15  noises,  the  latter  being  serious  objections  to 
ordinary  talking  machines. 

Another  part  of  the  invention  is  the  pro- 
vision of  a  sound  box,  which  is  constructed 

and  arranged  for  use  in  connection  with  a 
20  disk  record  or  a  cylindrical  record,  such  end 

being  attained  without  change  in  the  struc- 
ture of  the  sound  box  and  by  simply  chang- 

ing the  position  thereof. 
Another  part  of  my  invention  is  an  im- 

25  proved  reproducer  embracing  a  vibratory 
diaphragm  which  is  mounted  in  a  novel 
manner  to  secure  greater  sensitiveness  and 
an  increased  amplitude  of  ̂ ^.bration,  and 
furthermore,  to  so  construct  the  diaphragm 

30  as  to  prevent  it  from  splitting,  and  to  make 
it  work  steadily  under  the  vibration  given 
thereto. 

The  invention  resides,  broadly,  in  a  repro- 
ducer having  a  vibratory  diaphragm  held  or 

35  confined  in  or  on  a  suitable  body,  the  edges 
being  free  or  unconfined,  as  distinguished 
from  an  ordinary  reproducer  wherein  the 
edge  portion  of  the  diaphragm  is  fixed  or 
secured  firmly  to  the  bod}-. 

40  The  invention  further  consists  of  a  phono- 
graph reproducer  wherein  I  use  a  sound  box 

chambered  for  the  reception  of  a  non-metal- 
lic diaphragm. 

The  invention  further  consists  in  the  em- 
45  ployment  of  a  non-metallic  diaphragm  hav- 

ing a  rim  which  imparts  weight  to  the  free 
edge  of  the  diaphragm,  said  rim  also  serving 
in  connection  with,  a  mica  diaphragm  as  a 
means  for  preventing  the  layers  from  sep- 

oO  a  rating  or  splitting. 
The  invention  further  consists  of  a  phono- 

graph reproducer  comprising  a  sound  box 
having  a  plurality  of  styli  arranged  and 
adapted  for  use  on  different  classes  of  rec- 

55   ords    of   either   cylindrical   or   disk    form. 

either  stylus  being  brought  into  its  working 
position  by  a  simple  change  in  the  position 
of  the  sound  box. 

Reference  is  to  be  had  to  the  accompany- 
ing drawings,  forming  a  part  of  this  specifi-  go 

cation,  in  which  like  characters  of  reference 
are  used  to  indicate  corresponding  parts  in 
the  several  figxires. 

Figure  1  is  a  side  elevation,  partly  broken 
away,  and  showing  my  reproducer  adapted  55 
for  use  in  connection  with  a  disk  record. 
Fig.  2  is  a  cross  section  of  the  sound  box  of 
Fig.  1.  Fig.  3  is  a  sectional  elevation  of  the 
sound  box  adjusted  for  use  on  a  cylindrical 
record.  Figs.  4  and  5  are  views  in  side  ele-  70 
vation  and  cross  section  respectively  of  an- 

other form  of  sound  box.  Fig.  6  is  a  cross 
section  of  still  another  form  of  sound  box. 

In  the  embodiment  of  the  invention  shown 
by  Figs.  1  to  3  inclusive,  A  designates  a  75 
sound  box  which  is,  practically,  closed  and 
provides  a  sound  chamber  5.     Within  this 
sound   box   is   arranged   a    vibratory    dia- 

phragm 6,  the  same  being  made  preferably 
of  non-metallic  material   and   mounted   or  go 

held  centrally  in  the  sound  chamber  5.    Ac- 
cording to  one  embodiment  of  the  invention, 

the  diaphragm  6  is  made  of  mica,  or  other 
suitable   material.      Such   a   diaphragm   is 
equipped  with  a  rim  7  that  imparts  weight  85 
to  the  free  edge  portion  of  the  diaphragm, 
said  rim  being  actapted  to  embrace  the  edge 
of  the  mica   and  prevent  the  layers  from 

splitting  and   separating  under  the   vibra- 
tions which   are  given  to   the   diaphragm.   90 

This  rim  may  be  of  sheet  metal,  crimped  or 
folded  around  the  edge  of  the  diaphragm. 
The  sound  box  has  inclined  walls  which 

converge  toward  the  center  so  as  to  confine 
or  holcl  the  diaphragm  centrally,  and  as  95 
shown  by  Fi;^.  2,  washers  8  are  interposed 
between  the  diaphragm  and  the  walls  of  the 
sound  box,  thus  separating  the  diaphragm 
from  direct  contact  with  said  sound  box.  A 

pin  or  stem  9  passes  through  the  sound  box,  100 
the  washers  and  the  diaphragm  to  assist  in 
holding  the  latter  firmly  in  place  without 
fastening  its  edge  or  rim  in  the  reproducer. 
With  this  stem  is  associated  a  stylus  10 
which  is  outside  of  the  sound  box  and  pro-  105 
jects  in  one  direction  from  the  same,  said 
stylus  extending  laterally  or  from  one  side 
of  the  sound  box.  This  stylus  is  preferably 
of  a  non-metallic  nature,  such  as  glass,  and 
it  is  united  directly  in  a  suitable  way,  as  by  no 
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cementing,  to  the  pin  9,  thus  as.sociatin<r  said 
stylus  10  witli  the  diapliragui  for  imparting 
vibrations  thereto.  The  sound  box  is  further- 

more provided  with  another  styhis  holder  11, 
5  which  is  shown  as  projecting  from  the  edge 

of  said  box  and  in  a  different  direction  from 
the  stylus  10.  This  holder  11  is  adapted  for 
the  reception  of  a  stylus  12,  in  the  shape  of 
a  pin  which  is  held  or  confined  in  said  holder 

10  bj'  any  suitable  n)eans,  such  as  the  clamp  13 
that  is  represented  as  a  binding  screw. 

A  hollow  nock  14  projects  beyond  one  edge 
of  the  sound  box,  as  shown.  This  neck  is 
attached  to,  or  forms  a  part  of  the  sound 

15  box,  and  it  is  in  comuuniication  with  the 
chamber  5,  thereof  by  an  opening  lO,  the 
latter  being  provided  in  one  or  both  walls  of 
the  sound  box.  as  indicated  by  full  and  dot- 

ted lines.    This  neck  cooperates  with  a  suit- 
20  able  form  of  horn  B,  which  may  be  united 

to  the  neck  or  the  latter  may  be  part  of  the 
horn. 

The  tAYO  styluses,  10,  12,  enable  the  repro- 
ducer to  be  used  in  connection  either  with  a 

25  disk  record,  as  C  in  Fig.  1,  or  with  a  cylin- 
drical record,  as  D  in  Fig.  3.  By  adjusting 

the  sound  box,  A,  in  the  Aertical  position 
shown  in  Figs.  1  and  2,  the  stylus  12  is  im- 

posed on  the  disk  record  C  to  follow  the  un- 
30  didations  therein,  and  to  be  influenced  there- 

by so  as  to  transmit  the  vibrations  to  the  dia- 
phragm G,  thereby  vibrating  the  latter  in  the 

chamber  ;"),  and  producing  sound  waves which  flow  through  the  neck  14  into  and 
35  through  the  horn  B.  For  using  the  repro- 

ducer on  the  cylindrical  record  D,  the  sound 
box  is  turned  to  a  horizontal  position,  as  in 
Fig.  3,  thus  bringing  the  glass  stylus  10  into 
position  to  ride  on  the  record,  whereby  the 

40  vibrations  are  communicated  to  the  dia- 
phragm for  reproducing  the  sounds. 

Another  form  of  construction  is  shown  by 

Figs.  4  and  5,  wherein  an  open  sound  box  A' 
is  employed  in  connection  with  a  centrally 

4  5  held  non-metallic  diaphragm  6^.  This  re- 
producer has  a  body  open  on  one  side  and 

formed  with  a  chamber  5^,  the  wall  of  which 
has  a  bearing  face  16  for  the  reception  of  a 
washer    8'^   that    separates    the    diaphragm 50   from  direct  contact  with  the  sound  box. 

To  make  the  diaphragm  more  sensitive  I 
provide  a  spider  17  having  a  plurality  of 
arms  that  engage  at  a  number  of  points  with 
said  diaphragm,  said  arms  resiing  on  or  be- 

55  ing  attached  to  the  diai^hragm.  Said  spider 
is  shown  as  lying  opposite  to  the  open  side 
of  the  sound  box,  and  it  is  attached  centrally 
to  the  diaphragm  by  a  pin  or  stem  18,  the 
latter  being  equipped  with  one  stylus  10^. 

60  Said  spider  has  an  arm  19,  the  same  being- 
pivoted  by  a  pin  20  on  a  lug  21  of  the  sound 
box,  and  with  this  arm  is  associated  another 

stylus  12*  that  is  suitably  fastened  to  the 
stylus  holder  11*. 

The  construction  of  Figs.  4  and  5  includes  65 
the  same  elements  as  the  device  of  Figs.  1, 
2  and  3.  the  same  being  adapted  for  use  in 
substantially  the  same  waj'. 

As  another  construction  of  the  reproduc- 
ing sound  box  adapted  for  centrally  clamp-   70 

ing  a  non-metallic  diaphragm.  I  have  shown 
the  box  A-  of  Fig.  (»  made  of  complemental 
sections  aa.etxch  of  dished  form,  and  flanged 
circinnferentiallj'  in  a  way  to  be  united  by 
the  sci'ew  a'.    These  box  sections  are  thick-  75 
ened    centrally    at    a-,    and    provided    with 
sockets  rr,  the  latter  receiving  the  washers  S*", of  fiber  or  other  suitable  material.     These 
washers  are  arranged  to  be  clamped  forcibly 

upon  the  metal  portion  of  the  diaphragm  0",  80 
by  the  sections  a  when  they  are  drawn  to- 

gether by  the  screws  a'.    A  stem  or  pin  may 
or  may  not  be  used  to  fasten  the  diaphragm 
securely  to  the  sound  box  and  the  washers, 
said  diaphragm  being  thus  held  centrally  in  85 
the  chamljcr  of  the  box  and  free  to  vibrate 
throughout  the  major  portion  of  its  area. 

Another   form   of   construction   is   repre- 
sented by  Fig.  G,  wherein  an  externally  lo- 

cated spider  is  combined  with  a  closed  sound  90 
box  and  a  diaphragm  mounted  in  said  box. 

The  diaphragm  G'  is  held  centrally  in  the 
sound  box  A'  in  either  of  the  ways  hereto- 

fore described,  and  in  one  side  or  sections  of 
this  sound  box  there  are  provided  openings  95 

22  which  permit  the  legs  of  the  spider  17*  to 
pla}'  freelj'  in  the  box,  said  legs  being  at- 

tached to  or  associated  with  the  diaphragm 
for  the  purpose  of  imparting  vibrations 
thereto.  This  spider  carries  a  cylinder  rec-  loo 
ord  stylus  IC,  and  to  the  spider  is  pivoted  an 
arm  19''  that  also  has  pivotal  connection  with 
the  sound  box,  said  arm  being  combined  with 
a  stylus  12''  adapted  to  ride  on  a  disk  record. 

The  employment  of  the  spider  tends  to  ]05 
increase  the  sensitiveness  of  the  diaphragm, 
and  it  makes  provision  for  the  use  of  the 
styluses  10''  and  12''.  which  are  adajDted  for 
cooperation  with  the  different  kinds  of  I'ec- 
ords  by  merely  shifting  or  changing  the  no 
position  of  the  sound  box. 

The  stylus  ada])tetl  for  cooperation  with  a 
curvilinear  record,  such  as  the  stylus  10  of 

Figs.  2  and  3,  the  stylus  10*  of  Figs.  4  and  5. 
and  the  stylus  10''  of  Fig.  G,  is  composed  of  115 
rigid  material,  preferably  of  a  non-metallic 
nature,  such  as  glass.  On  the  other  hand,  the 
stylus  which  is  adapted  for  cooperation  with 
a  plane  record,  such  as  the  stvlus  12  of  Figs. 
1  and  2.  12*  of  Figs.  4  and  5,  and  the  stylus  120 
shoAvn  in  Fig.  G  as  extending  from  the  per- 

imeter of  the  sound  box  or  body  portion. 
consists  preferably  of  a  flexible  needle,  as 
shown  in  the  drawings. 

Although  I  have  shown  a  rejjroducer  with  125 
a  diaphragm  held  centrally  in  a  sound  box. 
it  is  evident   that  the  diaphragm  may  be 
fastened  at  its  edges  to  said.  box.    Further- 

f 
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more,  a  thin  metal  diaphragm  may  be  used 
in  lieu  of  a  mica  diaphragm. 
Having  thus  fully  described  the  inven- 

tion, what  I  claim  as  new  and  desire  to  se- 
cure by  Letters  Patent  is  : 

1.  A  sound  reproducer  comprising  a 
sound-box,  and  a  diaphragm  held  against 
movement  at  its  middle  or  central  portion, 
the  edge  portion  of  the  diaphragm  being 
free. 

2.  A  sound  reproducer  comprising  a 
sound-box,  and  a  diaphragm  held  or  con- 

fined against  movement  at  its  middle  or 
central  portion  only. 

3.  A  phonograph  reproducer,  comprising 
a  sound  box,  and  a  mica  diaphragm  mount- 

ed at  its  central  portion  therein,  said  dia- 
phragm being  free  to  vibrate  at  its  edge 

and  throughout  the  major  portion  of  its 
area. 

4.  A  sound  reproducer  having  a  dia- 
phragm held  centrally  from  movement  and 

provided  with  a  rim  at  its  edge  portion. 
5.  A  sound  reproducer  having  a  dia- 

phragm held  centrally  against  movement, 
and  a  rim  embracing  the  edge  portion  of 
said  diaphragm. 

6.  A  phonograph  reproducer,  comprising 
a  sound  box  and  a  diaphragm  fastened  at 
its  center  thereto,  the  edge  portion  of  the 
diaphragm  being  unconfined. 

7.  A  phonograph  reproducer,  comprising 
a  sound  box,  a  diaphragm  held  centrally 
against  movement  therein,  and  one  or  more 
interposed  spacing  devices  at  the  central 
part  of  the  diaphragm. 

8.  A  phonograph  reproducer,  comprising 
a  sound  box,  a  diaphragm  unconfined  at  its 
edge,  and  a  transverse  pin  or  stem  passing 
through  the  diaphragm. 

9.  A  reproducer  comprising  a  body  por- 
tion, a  diaphragm  substantially  incased  by 

said  body  portion,  and  a  plurality  of  repro- 
ducing stjduses  cooperating  with  said  dia- 

phragm, one  of  said  styluses  extending  in 
one  direction  from  the  body  portion  so  as 
to  cooperate  with  a  plane  record,  and  another 
of  said  styluses  extending  in  a  different 
direction  from  the  body  portion  for  the  pur- 

pose of  enabling  the  second  named  stylus  to 
cooperate  with  a  curvilinear  record. 

10.  In  a  reproducer,  a  chambered  body 
i:)ortion,  a  diaphragm  cooperating  therewith, 
and  a  plurality  of  reproducing  devices  op- 
eratively  related  to  said  diaphragm,  said 
reproducing  devices  extending  in  different 
directions  from  the  bodj^  portion,  whereby 
in  one  position  of  the  body  portion  one  of 
said  reproducing  devices  is  adapted  for  co- 

operation with  a  plane  record  and  by  a 
partial  rotation  of  the  body  portion  the 
other  of  said  reproducing  devices  is  brought 

into  position  for  cooperation  with  a  curvi- linear record. 

11.  In  a  reproducer,  a  chambered  body  6^5 
portion,  a  diaphragm  cooperating  therewith, 
and  a  plurality  of  reproducing  styluses  op- 
eratively  related  to  said  diaphragm,  one  of 
said  styluses  being  composed  of  substan- 

tially unyielding  material  and  adapted  for  70 
cooperation  with  a  curvilinear  record,  the 
other  of  said  styluses  being  a  substantially 
yielding  or  flexible  needle  adapted  for  co- 

operation with  a  plane  record. 
12.  In  a  reproducer,  a  chambered  body  7  5 

portion,  a  diaphragm  separate  from  the 
body  portion  and  attached  thereto,  and  a 
plurality  of  reproducing  styluses  cooperat- 

ing with  said  diaphragm,  one  of  said  styluses 
being  composed  of  non-metallic  rigid  mate-  80 
rial  and  adapted  for  cooperation  with  a 
curvilinear  record,  the  other  of  said  styluses 
consisting  of  a  yielding  needle  adapted  to 
cooperate  with  a  plane  record. 

13.  A  phonograph  reproducer,  comprising  85 
a  sound  box,  a  diaphragm,  and  two  styluses, 
one  being  arranged  to  extend  laterally  from 
the  central  part  of  the  diaphragm,  and  the 
other  projecting  from  an  edge  of  the  sound 
box.  90 

14.  A  phonograph  reproducer,  comprising 
a  sound  box,  a  diaphragm,  and  a  plurality 
of  styluses  projecting  from  the  middle  and 
from  the  edge  portions  of  said  box;  the 
sound  box  being  changeable  to  horizontal  or  95 
vertical  positions  and  arranged  to  bring 
one  or  the  other  of  the  styluses  into  position 
for  service  on  a  disk  or  cylinder  record. 

1.5.  In  a  reproducer,  a  sound  box,  a  dia- 
phragm in  contact  therewith,  and  a  plural-  100 

ity  of  reproducing  styluses,  one  of  said 
styluses  being  mechanically  connected  to  the 
perimeter  of  the  sound  box,  and  another  of 
said  styluses  being  positioned  substantially 
at  the  central  portion  of  said  sound  box,  105 
laterally  thereof. 

16.  A  phonograph  reproducer,  having  a 
sound  box,  a  diaphragm  held  against  move- 

ment at  its  middle  only,  and  a  spider  engag- 
ing with  said  diaphragm.  lio 

17.  A  phonograph  reproducer  having  a 
sound  box,  a  diaphragm  inclosed  therein,  a 
spider,  and  a  plurality  of  reproducing 
styluses  associated  with  said  spider,  the  re- 

spective styluses  being  adapted  to  cooperate  115 
with  plane  and  curvilinear  records. 

In  testimony  whereof  I  have  hereunto 
signed  my  name  in  the  presence  of  two  sub- 

scribing witnesses. 

KOBEET  HEAD. 

Witnesses : 
Jas.  H.  Griffin, 
Edwin  Walker. 
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UNITED  STATES  PATENT  OFFICE. 
BOBEBT  A.   BOSWELL,   OF  WASHINGTON,   DISTRICT  OF  COLUMBIA. 

SOUND-CONVEYING  TUBE  FOR  TALKING-MACHINES. 

951,998. Specification  of  Letters  Patent.        Patented  Mar.  15,  1910. 

Application  filed  August  3,  1909.     Serial  No.  511,043. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Robert  A.  Boswell, 

a  citizen  of  the  United  States  of  America, 
residing  at  Washington  city,  District  of 

6  Cohimbia,  have  invented  a  new  and  useful 
Sound-Conveying  Tube  for  Talking -Ma- 
chines. 

The  invention  about  to  be  set  forth  and 
claimed  belongs  to  the  art  of  acoustics,  and 

10  it  particularly  pertains  to  a  new  and  useful 
sound-conveying  tube  having  a  joint  located 
at  a  point  between  the  free  ends  thereof, 
and  adapted  for  use  upon  talking  machines 
and  the  like;  and  the  object  of  the  inven- 

15  tion  is  to  improve  and  simplify  the  struc- 
ture shown,  set  forth  and  claimed  in  the 

Patent  No.  859,165. 
A  further  object  of  the  invention  is  to 

provide  an  amplifying  horn  having  a  flexi- 
20  ble  ball  joint  breaking  at  a  point  between 

the  free  ends  thereof,  said  ball  having  means 
to  be  engaged  by  the  parts  of  the  amplify- 

ing horn,  for  the  purpose  of  retaining  them 
in  their  proper  correlative   positions,   and 

25  in  order  to  allow  them  to  have  universal 
movements, 
A  further  object  of  the  invention  is  to 

provide  the  ball  and  one  of  the  parts  of 
the  amplifying  horn  with  means,  by  which 

30  the  said  parts  may  be  held  in  raised  posi- 
tions, as  desired. 

In  the  exposition  of  this  specification,  a 
particular  design  of  machine  is  adhered  to 
but  the  invention  is  not  to  be  confined  to 

35  this  special  design.  Its  reduction  to  prac- 
tice may  require  certain  changes  and  altera- 

tions which  the  right  is  claimed  to  make, 
provided  such  changes  and  alterations  are 
comprehended   by  the  appended   claims. 

40  With  the  above  described  objects  in  view 
as  well  as  others  hereinafter  set  forth,  the 
invention  consists  in  the  construction  and 
combination  of  elements  hereinafter  de- 

scribed and  pointed  out  in  the  claims. 
45  Referring  to  the  drawings:  Figure  1  is 

a  side  elevation  of  a  talking  machine,  show- 
ing an  amplifying  horn  having  a  flexible 

ball  joint  breaking  at  a  point  between  the 
free  ends  thereof.    Fig.  2  is  a  vertical  sec- 

50  tional  view  through  the  flexible  ball  joint, 
showing  parts  of  the  amplifying  horn  con- 

nected to  the  ball.    Fig.  3  is  a  perspective 

view  of  the  upper  half  or  part  of  the  am- 
plifying horn,  showing  the  spherical  flange 

to  engage  the  ball  of  the  joint.  Fig.  4  is  a  55 
perspective  view  of  the  lower  half  of  the 
amplifying  horn,  or,  in  other  words,  the 
reproducer  arm,  also  having  a  spherical 
flange  to  engage  said  ball. 

In  the  drawings,  1  denotes  the  casing  of  60 
a    talking   machine,    containing    the    usual 
mechanism,    (not  shown)    for  rotating  the 
tuble  carrying  the  record. 

2  is  a  bracket  secured  to  one  side  of  the 
casing  for  supporting  the  amplifying  horn  3.  65 

The  amplifying  horn  comprises  the  horn 
proper  4  and  the  reproducer  arm  5,  which 
are  joined  together  by  the  flexible  ball  joint 
6.  To  the  end  7  of  the  reproducer  arm  is 
attached  the  usual  sound  box  8,  while  the  70 
rear  portion  of  the  reproducer  arm  is  pro- 

vided with  an  upwardly  curved  elbow  9,  to 
the  upper  end  of  which  a  spherical  flange  10 
is  formed. 

The  amplifying  horn  proper  is   of  the  75 
usual  form  having  at  the  end  opposite  its 
flaring  mouth  an  elbow  11,  to  the  lower  por- 

tion of  which  a  spherical  flange  12  is  formed 
(which  is  similar  to  the  flange  10) ;  these 
flanges  10  and  12  are  designed  to  engage  80 
separate  bearings  13  and  14  of  the  spherical 
bearing  member  15,  as  clearly  shown  in  Figs. 
1  and  2.     This  spherical  bearing  member  or 
ball  is  provided  with  a  central  vertical  bore 
or  sound  duct  16,  which  is  designed  to  reg-  85 
ister  (at  times)  with  the  sound  ducts  17  and 
18  of  the  amplifying  horn  proper  and  the 
reproducer    arm.    This    spherical    member 
may    be    integrally    connected    with    the 
bracket,  as  shown  in  Fig.  1,  or  it  may  be  a  90 
separate  member  detachably  secured  to  the 
bracket  2,  as  shown  clearly  in  Fig.  2,  by 
means  of  a  screw  or  other  means  19,  which 
penetrates  through  the  upper  part  of  the 
bracket  and  into  the  said  member,  as  clearly  95 
shown.     This  spherical  member  or  ball  15 
is  provided  above  and  below  with  annular 
shoulders  20  and  21,  which  are  designed  to 

be  engaged  by  the  lips  22  and  23,  which  are 
formed  with  the  spherical  flanges  10  and  12.  100 
When  the  spherical  flanges  10  and  12  are 
connected  to  the  spherical  member  or  ball, 
as  shown  clearly  in  Figs.  1  and  2,  the  lips 
22  and  23  are  arranged  upon  opposite  sides 
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of  said  spherical  bearing  member  or  ball, 
in  order  to  maintain  the  amplifying  horn 
proper  and  the  reproducer  arm  in  connec 
tion  with  the  said  spherical  member  or  ball, 

5  and  in  their  proper  correlative  positions. 
The  portion  of  the  spherical  bearing  member 
or  ball  designated  by  the  numeral  24,  and 
between  the  annular  shoulders  20  and  21, 
has  its  surface  concentric  with  the  center  ol 

10  the  member  or  ball  and  the  separate  bearing 
surfaces  13  and  14  thereof. 

Upon  the  rear  portion  of  the  surface  be- 
tween the  said  annular  shoulders  are  formed 

shoulders  25  and  26,  which  are  designed  for 
15  the  purpose  of  being  engaged  by  the  lip  22 

of  the  flange  12,  when  it  is  desired  to  hold 
the  amplifying  horn  proper  in  various  raised 
positions,  as  shown  clearly  in  dotted  lines 
m  Fig.  2.     To  dispose  the  amplifying  horn 

20  proper  in  the  position  shown  in  dotted  lines 
in  Fig.  2,  the  said  horn  is  swung  directly  at 
right  angles  to  that  shown  in  Fig.  2,  and 
then  slightly  raised,  thence  returned  to  the 
position  shown  in  dotted  lines,  which  posi- 

25  tion  is  approximately  in  vertical  alinement 
with  the  position  seen  in  full  lines,  as  will 
be  clearly  manifest. 
When  the  reproducer  arm  is  being  slightly 

raised,   for   the   purpose   of   changing   the 
30  record,  or  changing  the  needle  of  the  sound 

box,  a  suitable  spring  member  27  is  pro- 
vided, as  shown  in  Fig.  2,  to  hold  the  flange 

10  reasonably  in  close  contact  with  the 
lower  bearing  surface  13  of  the  said  mem- 

35  ber  15,  in  oi-der  to  prevent  displacement  of 
the  said  arm.  This  member  27  maybe  made 
of  any  suitable  metal,  so  long  as  it  affords 
rigidity,  sufficient  to  hold  the  reproducer 
arm  in  a  raised  position.     To  insure  this 

40  feature  of  the  invention,  the  said  member 

27  or  the  flange  10,  or  both,  maj'  be  pro- 
vided with  roughened  surfaces,  as  shown  at 

28  in  Fig.  2. 
In  Fig.  4  the  roughened  surface  28  is  dis- 

45  pensed  with,  as  will  be  observed,  and  in  Fig. 
1  the  member  27  is  also  not  shown. 

In  Fig.  1,  the  shoulders  25  and  26  are 
dispensed  with,  and  on  the  forward  portion 
of  the  surface  between  the  annular  shoulders 

50  20  and  21,  a  shoulder  29  is  provided,  which 
may  be  engaged  by  the  lip  23  of  the  flange 
10,  when  it  is  desired  to  support  the  repro- 

ducer arm  in  a  raised  position.  This  struc- 
ture of  device  materially  facilitates  the  con- 

55  nection  of  the  amplifying  horn  pi'oper  and 
the  reproducer  arm  (which  is  the  fundamen- 

tal principle  and  the  object  of  this  inven- 
tion) ;  for  instance,  an  operator  may  con- 
nect the   amplifying  horn   and   the   repro- 

60  ducer  arm  simultaneously  to  the  spherical 
member  by  holding  the  amplifying  horn 
proper  in  one  hand  and  the  reproducer  arm 
in  the  other  hand,  and  disposing  these  parts 
in  an  inclined  position  (while  the  flanges  10 

and  12  are  in  close  proximity  to  the  spher-  65 
ical  member  or  ball  15)  so  that  the  lips  22 
and  23  are  somewhat  adjacent  the  annular 
shouldejs  20  and  21,  and  in  contact  Avith  the 
surfaces  between  the  said  shoulders,  after 
which  the  amplifying  horn  proper  and  the  70 
reproducer  arm  are  gradually  lowered  to 
the  positions  shown  in  full  lines  in  Fig.  2, 
as  will  be  clearly  apparent. 

From  the  foregoing,  the  essential  features, 
elements  and  the  operation  of  the  device,  75 
together  with  the  simplicity  thereof,  Aviil  be 
clearly  apparent. 

Having  thus  fully  described  the  invention, 
what  is  claimed  as  new  and  useful  is : — 

1.  A  reproducer  arm  and  horn;  a  spher-  80 
ical  member  having  separate  bearing  sur- 

faces and  provided  with  means  between  the  4 
bearing  surfaces  to  be  engaged  by  the  re-  » 
producer  arm  and  horn  in  order  to  be  main- 

tained in  position.                                                 85 
2.  A  spherical  bearing  member  having  an- 

nular shoulders ;  a  reproducer  arm  and  horn 
having  means  to  engage  said  shoulders. 

3.  A  spherical  bearing  mem.ber  having  an- 
nular shoulders ;  a  reproducer  arm  and  horn  90 

having  means  to  engage  said  shoulders ;  said 
member  having  means  to  support  the  horn 
in  a  raised  position. 

4.  A  spherical  bearing  member  having  an- 
nular shoulders;  a  reproducer  arm  and  horn  95 

having  means  to  engage  said  shoulders;  said 
member  having  means  to  support  the  arm  in 
a  raised  position. 

5.  A  spherical  bearing  member  having  an- 
nular shoulders ;  a  reproducer  arm  and  horn  100 

having  lips  to  engage  said  shoulders. 
6.  A  reproducer  arm  and  horn  having 

spherical  members  pi-ovided  with  lips;  a 
spherical  bearing  member  having  means  to 
be  engaged  by  said  lips.  105 

7.  An  amplifying  horn  comprising  a  re- 
producer arm  and  horn;  a  flexible  ball  joint 

therebetween;  said  ball  having  annular 
shoulders;  said  reproducer  arm  and  horn 
having  means  to  engage  said  shoulders;  said  110 
joint  having  means  to  support  the  arm  and 
horn  in  various  raised  positions. 

8.  An  amplifying  horn;  a  flexible  ball 
joint  breaking  at  a  point  between  its  free 
ends  and  provided  with  means  to  be  en-  116 
gaged  by  the  adjacent  connected  ends  of  the 
horn;  said  joint  having  means  to  support 
the  adjacent  connected  ends  in  various  raised 

positions. 9.  A  talking  machine;  a  reproducer  arm  120 
and  horn  therefor;  a  flexible  ball  joint  con- 

nected therebetween;  said  reproducer  arm 
and  horn  having  spherical  members  pro- 

vided with  lips;  said  ball  having  means  to 
be  engaged  by  said  lips;  said  joint  having  125 
means  to  support  the  arm  and  horn  in  vari- 

ous raised  positions. 
10.  A  talking  machine;  a  reproducer  arm 
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and  horn  therefor;  a  flexible  ball  joint  con- 
nected thei'ebetween ;  said  reproducer  arm 

and  horn  having  spherical  members  pro- 
vided with  lips;  said  ball  having  annular 

shoulders  to  be  engaged  by  said  lips ;  said 
joint  having  means  to  support  the  arm  and 
horn  in  various  raised  positions. 

In  witness  whereof,  the  applicant's  sig- 
nature, is  hereunto  affixed  in  the  presence  of two  witnesses. 

EOBEET  A.  BOSWELL. 
Witnesses : 

G.  Percy  McGhee, 
GeOKGE  I.  BOBGER. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Isaac  W.  Norcross, 

a  citizen  of  the  United  States,  residing  in 
the  city,  county,  and  State  of  New  York, 

5  have  invented  certain  new  and  useful 
Improvements  in  Apparatus  for  Coating 
Sound-Eecords  with  Electroconductive  Ma- 

terial, of  which  the  following  is  a  specifica- 
tion. 

10       This  invention  relates  to  the  art  of  mak- 
ing sound-records   and   has   reference  par- 

ticularly to  the  production  of  numerous  du- 
plicates from  an  original  or  master  record. 

The  invention  is  directed  to  that  portion 
15  of  the  operation  of  making  duplicate  sound- 

records  from  an  original  which  consists  in 
preparing  the  surface  of  the  original  record 
by  coating  it  with  an  electro-conductive  sub- 

stance so  that  a  matrix  may  be  made  thereon 
20  by  electro-plating.  Original  sound-records 

are  commonly  formed  of  a  waxy  substance 
and  in  order  to  form  a  matrix  on  this  origi- 

nal it  is  common  to  provide  a  coating  of 
graphite  upon  the  surface  of  the  original 

25  record  to  make  its  surface  conductive  prior 
to  putting  the  record  in  the  electro-plating 
bath. 

Heretofore  it  has  been  the  practice  to 

apply  graphite  to  the  surface  of  a  sound- 
30  record  manually  with  a  camel's-hair  brush 

by  wiping  the  brush  against  the  record  at 
one  i^oint  and  then  another  repeatedly  to 
coat  the  record  with  the  graphite  and  rub 
the  latter  into  the  grooves  of  the  record  as 

35  thoroughly  as  possible.  The  application  of 
the  graphite  to  the  surface  of  the  original 
record  in  this  way  has  not  been  satisfactory 
both  because  of  the  character  of  the  results 
obtained  and  because  of  the  amount  of  time 

■*'"  required,  and  it  is  the  object  of  my  present invention  to  provide  an  improved  process 
and  apparatus  whereby  this  step  in  the 
manufacture  of  sound-records  may  be  per- 

formed in  a  much  superior  manner  and  in 
^^  much  less  time  than  is  required  luider  the 

method  heretofore  employed. 
My  invention  consists  in  loading  the  sur- 

face of  an  original  sound-record  with  the 
electro-conductive  material  and  then,  in  an 

^^  operation  distinct  from  the  loading  oper- 
ation, burnishing  the  surface  of  the  record. 

I  find  that  in  this  way  a  very  much  superior 
coating  of  the   material    is   obtained,   this 

1        coating  having  a  bright,  burnished  surface 

]  ^5  similar    to    an    enamel.     Furthermore,    the 
particles  of  the  graphite  are  so  closely  laid 

upon  the  surface  of  the  record  that  the  coat- 
ing is  impervious  to  moisture ;  this  is  an  ad- 

vantage of  considerable  importance  for  the 
record  after  being  coated  must  be  placed  in  60 
the  electro-plating  bath  and  if  the  water  of 
the  bath  finds  its  way  through  the  graphite 
coating,  the  record  is  quite  apt  to  be  spoiled 
by  the  water  coming  in  contact  with  alkali 
in  the  sound-record  and  forming  what  is  65 
known  as  a  "  soda  spot."  Furthermore,  the 
coating  of  graphite  obtained  in  accordance 
with  my  invention  is  such  that  the  coated 
record  may  be  handled  with  little  danger  of 
affecting  the  coating  -thereon  whereas  with  73 
records  coated  under  the  process  heretofox'e 
commonly  employed,  great  care  had  to  be 
exercised  to  keep  from  touching  the  surface 
of  the  coated  record. 

My  invention  comprises  the  process  above  75 
outlined  independent  of  the  apparatus  which 
may  be  employed  in  practicing  the  invention. 
I  have,  hoAvever,  shown  in  the  accompany- 

ing drawings  an  apparatus  which  may  hQ 
employed   and   which   I  prefer  to   employ.  80 

In  these  drawings  Figure  1  is  a  perspec- 
tive view  of  the  apparatus,  Fig.  2  is  an  ele- 

vation of  the  same  with  one  member  in  ver- 
tical section.  Fig.  3  is  a  sectional  view  of  the 

mandrel  and  Fig.  4  is  a  plan  view  of  the  ma-  85 
chine  with  one  of  the  parts  shown  in  hori- 

zontal section. 

Eeferring  to  these  drawings,  1  indicates 
a  standard  having  therein  bearings  for  a 
shaft  2  on  the  end  of  which  is  mounted  a  90 

pulley  3  by  which  rotary  motion  is  communi- 
cated to  the  shaft  2.     On  the  opposite  end 

of  the  shaft  2  is  secured  a  wheel  4  having  a 

plurality  of  bunches  of  cameFs-hair  secured 
thereto  so  as  to  form  a  rotary  camePs-hair  95 
bru.sh.     A  second  standard  5  has  bearings 
formed  therein,  as  shoAvn  at  6  and  7  (Fig. 
4),  for  a  shaft  8  on  one  end  of  which  is 
mounted  a  pulley  9;  a  belt  10  runs  on  this 
pulley  and  on  a  pulley  11  upon  the  shaft  2  103 
to  transmit  rotary  motion  from  the  latter 
shaft  to  shaft  8.    The  end  of  the  shaft  8  oj)- 
posite  that  to  which  the  pulley  9  is  secured 
is  adapted  to  receive  a  mandrel  12,  shown 
in  detail  in  Fig.  3.     This  mandrel  consists  1G3 
of  two  tubular  pieces  13,  a  tube  14  connect- 

ing them,  heads  15  on  the  tube  14  and  a 
cylindrical  piece  16  supported  by  the  heads 
15    and    adapted    to    receive    a    cylindrical 

sound-record   17   as   shown.      The   tubular  -"- 
pieces  13  are  slotted  and  so  formed  as  to  ex- 

ert a  clamping  action  upon  the  shaft  8  when 

; 
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thc!  iiiaiHli'cl  willi  a  so  unci -record  thereon  is 
iiiserli'd  over  (he  forward  end  of  tlie  shaft  8. 
The  shaft  S  also  carries  a  puHey  IS  on  wliirli 

runs  !i  belt  I'J  whicli  by  means  of  the  pulley 
5  '20  coniuiunicates  rotaiy  motion  to  a  shaft  21 
mounted  in  bearings  formed  in  a  standard 
'2-2.  The  forward  end  of  the  shaft  21  is 
ada])ted  to  receive  the  mandrel  12  and 
sound-record  thereon  just  as  the  shaft  8  is, 

10  and  when  the  sound-record  is  thus  supported 
upon  shaft  21,  its  surface  is  engaged  by 
the  rotary  brush  4. 

Surrounding  a  portion  of  the  shaft  8  is  a 
sleeve  28,  the  bearing  7  being  enlarged  to 

15  receive  this  sleeve  and  to  permit  rotation 
thereof  independently  of  the  shaft  8.  Sleeve 
23  is  positioned  by  a  collar  24  secured  there- 

on and  pulley  25  is  secured  to  the  sleeve  23 
and  receives  a  belt  26  which  also  runs  upon 

20  a  pulley  27  secured  upon  the  shaft  21.  To 
the  pulley  25  is  secured  a  cylindrical  mem- 

ber 28  having  a  plurality  of  carriers  29  pro- 
jecting inwardly  thereof.  To  certain  of 

these  carriers  jnay  be  secured  bunches  of 

25  camel's-hair  30  projecting  inwardly  so  tliat 
their  ends  may  engage  a  sound-record  sup- 

ported upon  the  shaft  8.  A  cover  31  may  be 

pi-ovided  whereby  the  end  of  the  cylindrical 
member  28  may  be  closed  when  desired.  The 

30  power  connections  between  the  various  parts 
are  such  that  the  c.ylindrical  member  28  ro- 

tates quite  slowly  while  the  shaft  8  carrying 
the  record  within  the  cylindrical  member 
rotates  at  a  very  considerably  higher  speed. 

35  These  two  parts  are  shown  as  rotating  in  the 
same  direction  though  this  is  not  essential. 
The  speeds  which  1  prefer  to  employ  are 
four  rotations  a  minute  for  the  cylindrical 
member  28  and  one  hundred  revolutions  a 

40  minute  for  the  shaft  8.  The  brush  4  is  made 

to  rotate  nt  very  high  speed  preferably  as 
much  as  four  hundred  revolutions  per  min- 

ute and  the  shaft  21  carrying  the  record  with 
which  the  brush  4  coacts,  is  made  to  rotate 

45  in  the  same  direction  as  the  brush  4  at  a 

speed  which  is  preferably  forty  revolutions 
per  minute. 

In  the  ojjeration  of  coating  the  surface  of 
the   cvlindri(;al  sound-]'ecord   the   record   is 

50  first  placed  upon  a  mandrel  12  and  this  man- 
drel IS  then  inserted  upon  the  forward  end 

of  the  shaft  8.  This  may  be  done  while  the 
mechanism  is  in  operation  for  the  mandrel 

slips  readily  upon  the  shaft  8  and  then  gi-ips 
55  the  latter  sufficient  to  cause  the  rotation  of 

the  mandrel.  A  small  amount  of  graphite 
is  then  inserted  within  the  C3dindrical  mem- 

ber 28  and  if  desired  the  cover  31  may  be 
placed  in  position.     As  the  member  28  ro- 

60  tates  the  graphite  is  carried  up  by  the  car- 
riers 29  and  then  deposited  upon  the  upper 

surface  of  the  sound-record  17.  The  sound- 
record  is  then  rotating  in  the  same  direc- 

tion but  at  a  very  much  higher  speed  than 
G5  the  member  28,  and  the  particles  of  graphite 

75 

80 

will  llicrefore  be  di-awn  iindei'  llic  brushes 
3t)  by  the  rotation  of  tbe  record  and  caused 

to  adhere  to  the  surface  of  the  record.  'IMiis 
operation  is  continued  until  a  sullicient 
(juantity  of  the  graphite  is  h)aded  uj)on  the  70 

suiface  of  the  record.  The  operatoi-  then 
•irips  tlie  end  of  the  mandrel  and  draws  the 
latter  with  the  record  thereon  otf  from  the 

end  of  the  shaft  8.  Preferably,  the  mandrel 
and  record  aie  then  turned  around  and  in- 

serted upon  the  shaft  8  in  the  reverse  posi- 
tion in  order  to  insure  a  thorough  loading 

of  the  record.  Aftei-  this  the  nuuidrel  and 
record  are  withdrawn  and  placed  in  a  simi- 

lar manner  upon  the  forward  end  of  the 
shaft  21.  When  the  record  is  taken  from 

within  the  member  28,  its  surface  is  cov- 
ered with  a  loose,  dull  coating  of  graphite 

in  gi-anular  form.  When  the  record  is 
placed  ui)on  the  shaft  21  it  is  caused  to  ro-  35 
tate  and  the  brush  4  also  rotates  in  such 

position  that  the  ends  of  the  delicate  bristles 

of  camers-hai.r  engage  the  sui'face  of  the 
record.  Becaus<>  of  the  rotation  of  the 
shafts  2  and  21,  the  speed  of  the  rubbing  90 
contact  of  the  brushes  4  with  the  surface  of 

the  sound-record  on  shaft  21  is  very  high. 
The  particles  of  gra])hite  upon  the  record 
are  thus  compacted  and  caused  to  lie  close 
together  and  to  the  surface  of  the  record;  95 
furthermore,  the  coating  of  the  grajjhite  is 
burnished  so  that  it  has  a  bright,  smooth 
surface  resembling  an  enamel  and  such  that 
the  coating  is  impervious  to  moisture  and 
will  not  be  nuiterially  affected  if  touchet 
with  the  fingers.  If  desired,  the  mandrei 
12  Avith  the  record  thereon  may  be  moved 
manually  upon  the  shaft  21  so  that  the 
brush  4  will  contact  with  the  recoid  over 
the  entire  surface  of  the  latter;  in  j^ractice.  105 
however,  I  find  that  it  is  only  necessary  to 
move  the  mandrel  in  one  direction  maiuially 
as  it  works  along  in  the  opposite  direction 
automatically.  After  the  record  has  been 
brushed  in  this  way  for  a  short  time,  it  is  no 
desirable  to  reverse  it  upon  the  shaft  21  as 
this  insures  getting  the  graphite  well  into 

the  portions  of  the  record-groove  which  are 
inclined  at  such  an  angle  that  the  brush  4 
could  not  act  efficiently  thereon  when  the  115 

recoi'd  was  in  its  original  position. 
It  will  thus  be  seen  that  the  method  of 

making  the  surface  of  a  sound-record  elec- 
tro-conductive herein  described,  differs  e.s- 

sentially  from  that  heretofore  emi^loyed  in  120 
that  there  are  two  distinct  operations,  first 

the  loading  of  the  surface  of  the  sound-rec- 
ord, and  second,  an  ojieration  distinct  from 

the  loading  operation  and  consisting  of 
burnishing  the  material  which  was  loaded  125 

upon  the  surface  of  the  record.  The  differ- 
ence between  coatings  obtained  by  the  two 

processes  is  readily  discernible  by  the  naked 
eye  and  it  is  apparent  in  that  in  the  one  ca.se 
if  the  record  be  touched  with  the  finger  a  13O 

100 
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substantial  quantity  of  the  graialiite  will  ad- 
here thereto,  whereas,  in  the  other  case 

touching  the  record  has  no  appi'eciabie  ef- 
fect. Furthermore,  the  coating  obtained  in 

5  accordance  with  this  process  is  impervious 

to  moisture  to  a  vei'V  much  greater  degree 
and  therefore  the  danger  of  spoiling  an 
original  record  in  the  electro-plating  bath 
is  greatly  reduced.     The  cost  of  producing 

10  coated  records  is  also  reduced  since  the  time 

required  for  a  coating  operation  in  the  proc- 
ess and  apparatus  above  described  is  greatly 

reduced  from  that  required  under  the  proc- 
ess heretofore  employed,  particularly  as  it 

15  will  be  seen  that  two  records  may  be  oper- 
ated upon  at  the  same  time,  one  being 

loaded  while  the  other  is  being  burnished. 
Having  described  my  invention  what  I 

claim  as  new  therein  and  desire  to  secure  by 
20  Letters  Patent  is: 

1.  The  combination  of  a  support  for  a 
sound-record,  means  for  loading  the  sur- 

face of  the  sound-record  on  said  support 
with     an     electro  -  conductive     material,     a 

25  brush,  and  means  for  causing  relative  rota- 
tion of  the  brush  and  record  while  in  con- 
tact to  burnish  the  surface  of  the  record, 

substantially  as  set  forth. 
2.  The  combination  of  a  support  for  a 

30  sound-record,  means  for  loading  the  sur- 
face of  the  sound-record  on  said  support 

with  an  electro-conductive  material,  a  sec- 
ond support  for  a  sound-record,  a  brush  ad- 

jacent to  said  second  support  and  adapted 
35  to  contact  with  the  surface  of  a  record 

thereon,  and  means  for  rotating  said  sec- 
ond support,  substantially  as  set  forth. 

3.  The  combination  of  a  support  for  a 
sound-record,  a  rotary  member  surrounding 

40  the  sound-record  on  said  support,  means  for 
rotating  said  member,  carriers  on  said  mem- 

ber for  carrying  electro-conductive  material 
and  depositing  it  on  the  sound  -  record, 
brushes  adapted  to  coact  with  the  sound- 

45  I'ecoi-d,  and  means  for  causing  relative  ro- 
tation of  the  brushes  and  the  sound-record, 

substantially  as  set  forth. 
4.  The  combination  of  a  support  for  a 

sound-record,  a  rotary  member  surrounding 
50  the  sound-record  on  said  support,  means  for 

rotating  said  member,  carriers  on  said  mem- 
ber for  carrying  electro-conductive  material 

and  depositing  it  on  the  sound  -  record, 
brushes  adapted  to  coact  with  the  sound- 

55  record,  and  means  for  rotating  the  sound- 
record  in  a  direction  to  draw  the  material 
deposited  thereon  under  the  said  brushes, 
substantially  as  set  forth. 

f  5.  The   combination   of  a  support   for  a 
0  sovmd-record,  a  rotary  member  surrounding 

the  sound-record  on  said  support,  means  for 
rotating  said  member,  carriers  on  said  mem- 

ber for  carrying  electi'o-conductive  material 
and  depositing  it  on  the  sound  -  record, 
brushes  mounted  on  said  member  and  en-  65 
gaging  the  surface  of  a  sound-record  on 
said  support,  and  means  for  rotating  said 
support  with  the  sound-record  thereon,  sub- 

stantially as  set  forth. 
6.  The  combination  of  a  support  for  a  70 

sound-record,  a  rotary  member  surrounding 
the  sound-record  on  said  support,  means  for 
rotating  said  member,  carriers  on  said  mem- 

ber for  carrying  electro-conductive  material 
and  dej)ositing  it  on  the  sound  -  record,  75 
brushes  adapted  to  coact  with  the  sound- 
record,  means  for  causing  relative  rotation 
of  the  brushes  and  the  sound-record,  a  sec- 

ond  support   for   a   sound-record,   a   brush 
mounted   adjacent   thereto,   and  means   for  80 
rotating    said    brush,    substantially    as    set 
forth. 

7.  The  combination  of  a  support   for   a 
sound-record,  a  rotary  member  surrounding 
the  sound-record  on  said  support,  means  for  85 
rotating  said  member,  carriers  on  said  mem- 

ber for  carrying  electro-conductive  material 
and    depositing    it    on    the    sound  -  record, 
brushes  adapted  to  coact  with  the  sound- 
record,  means  for  rotating  the  sound-record  90 
in  a  direction  to  draw  the  material  depos- 

ited thereon  under  the  said  brushes,  a  sec- 
ond support  for  a  sound-record,  means  for 

rotating  the  same,  a  brush  mounted  adja- 
cent to  the  record  on  said  second  support  so  95 

as  to  contact  therewith,  and  means  for  ro- 
tating said  last-named  brush,  substantially 

as  set  forth. 
8.  The  combination  of   a  support   for   a 

sound-record,  a  rotary  member  surrounding  100 
the  sound-record  on  said  support,  means  for 
rotating  said  member,  carriers  on  said  mem- 

ber for  carrying  electro-conductive  material 
and    depositing    it    on    the    sound  -  record, 
brushes  mounted  on  said  member  and  en-  105 

gaging   the   surface   of   a   sound-record   on 
said  support,  means  for  rotating  said  sup- 

port with  the  sound-record  thereon,  a  sec- 
ond  support    for   a   sound-i'ecoixl,   a  brush 

mounted   adjacent  thereto   and  adapted  to  110 
contact  with  the  record  on  said  support,  and 
means  for  rotating  said  last-named  support 
and  brush,  .substantially  as  set  forth. 

This   specification   signed    and    witnessed 
this  8th  day  of  November,  1909. 

I.  W.  NOECROSS. 

Witnesses  : 
D.  S.  Edmonds, 
Henry  Meyer. 







953,454. 

N 

J.  W.  AYLSWORTH. 
DDPLICATE  SOUND  SECOED. 

APPLICATION  PILED  JUNE  16,  1908. 

Patented  Mar.  29;  1910. 

/ 

^^i^* 

V  «*M*U  CO,  WOTO-LITHOQHAPMEBS.  WASMIHOTOH.  0  CX 



UNITED  STATES  PATENT  OFFICE. 
JONAS  W.   AYLSWORTH,   OF  EAST  ORANGE,   NEW  JERSEY,   ASSIGNOR  TO  NEW  JERSEY 

PATENT    COMPANY,    OF    WEST    ORANGE.    NEW    JERSEY,    A    CORPORATION    OF    NEW 
JERSEY. 

DUPLICATE  SOUND-RECORD. 

953,454. Specification  of  letters  Patent.        Patented  Mar.  39,  1910. 
Application  filed  June  16,  1906.     Serial  No.  322,078. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Jonas  W.  Aylswokth, 

a  citizen  of  the  United  States,  residing  at 
223  Midhind  avenue,  East  Orange,  county 

5  of  Essex,  and  State  of  New  Jersey,  have  in- 
vented certain  Improvements  in  Duj)licate 

Sound-Records,  of  which  the  following  is  a 
description. 
My  invention  relates  to  improvements  in 

iO  duplicate  sound  records. 
In  Patent  No.  855,535,  granted  June  4, 

1907,  I  describe  a  process  for  making  dupli- 
cate sound  records  of  celluloid,  collodion, 

cellulose  acetate,  pyroxylin  and  similar  solid 
15  materials,  which  during  the  process  of  man- 

ufacture are  maintained  in  a  state  of  solution, 
the  solvent  being  evaporated  after  the  solu- 

tion has  been  uniformly  distributed  over  the 
bore  of  the  matrix  so  as  to  take  an  impres- 

20  si  on  therefrom  and  being  maintained  inti- 
mately in  engagement  with  the  matrix  by 

rapidly  rotating  the  same  so  as  to  develop 
centrifugal  force.  As  I  point  out  in  said 
patent,    duplicate    sound    records   made    of 

25  these  materials  by  the  improved  process  are 
superior  to  those  heretofore  made  in  the 
respects,  first,  that  the  impression  obtained 
is  provided  with  a  true  cast  surface,  the 
material  having  no  tendency  to  change  its 

30  condition  or  form,  and  therefore  retaining 
the  record  impression  unimpaired  for  an 
indefinite  time ;  and  second,  that  the  record 
can  be  made  of  any  desired  thickness  with 
perfectl}^  solid  and  homogeneous  walls,  there 

S5  being  no  tendency  whatever  to  flake  or 
scale  off. 

The  purpose  of  the  present  application  is 
to  describe  and  claim  the  improved  sound 
record  as  a  new  article  of  manufacture.    As 

40  such,  the  invention  may  be  defined  as  a 
duplicate  sound  record  formed  of  celluloid 
(in  which  term  I  include  all  so-called  inde- 

structible materials  for  the  purpose,  such  as 
collodion,  pyroxylin  and  cellulose  acetate) 

4;'   and  having  homogeneous  or  non-laminated 
walls  and  with  a  cast  permanent  record  sur- 

face, as  distinguished  from  one  in  which  the 
material  is  merely  distorted  or  displaced. 

In  order  that  the  invention  may  be  better 
5C  understood,  attention  is  directed  to  the  ac- 

companying drawing,  forming  part  of  this 
specification  and  in  which — 

Figure  1,  is  a  longitudinal  sectional  view 
of  my  improved  record.  Fig.  2,  a  diagram- 

55  matic  view  of  a  suitable  apparatus  for  pro- 

ducing the  same,  and — Fig.  3,  a  cross-sec- 
tional view  through  the  matrix  showing  one 

way  of  removing  the  finished  records  there- 
from. 

In  all  of  the  above  views  corresponding  60 
parts  are  represented  by  the  same  numerals 
of  reference. 

The  matrix  1  is  provided  on  its  interior 
with  the  record  surface  in  relief  and  is  ob- 

tained in  an}^  suitable  way,  preferably  by  a  65 
l^rocess  of  vacuous  deijosit,  as  is  common  in 
the  art.  It  may  be  provided  with  an  end 
flange  2,  carrying  the  engraved  matter  for 
identifying  the  record.  A  chuck  3  is  shown 
for  rotating  the  matrix  at  the  desired  high  70 
speed,  said  chuck  being  can-ied  at  the  end  of 
a  hollow  shaft  4,  mounted  in  a  bearing  5, 
and  rotated  by  a  pulley  6.  The  solution  of 
the  celluloid-like  material  is  maintained  in  a 
tank  7,  from  which  a  spout  or  nozzle  8  leads  75 
to  the  matrix,  a  gate  valve  9  being  provided 
for  controlling  the  flow  of  solution  through 
the  same. 

In  order  to  evaporate  the  solvent  from 
the  solution  Avithin  the  matrix,  I  show  a  fan  80 
10,  connected  to  a  chamber  11,  from  which 
extends  an  outlet  12  leading  directly  to  the 
matrix.     A  steam  coil  is  provided  within 
the  chamber  11  for  the  purpose  of  heating 
the  air,  so  as  to  facilitate  the  evaporation.  85 
A  nozzle  14  may  be  located  outside  of  the 
matrix   for   supplying   a   hot  blast  to   the 
same  to  effect  the  evaporation.    In  order  to 
recover  the  solvent  I  illustrate  a  condenser 

15  connected  by  a  coupling  16  with  the  hoi-  ̂ ^ 
low  shaft  4j  and  provided  with  a  tank  17 
beneath  it,  in  which  the  condensed  solvent 
may  be  collected.    A  suction  fan  18  may  be 
connected  to  the  condenser  to  effect  the  cir- 

culation of  hot  air,  although  this  fan  may  ̂ ^ 
be  dispensed  with  if  the  blower   10  is  of 
sufficient  capacity. 

In  obtaining  duplicate  sound  records  I 
employ  a  solvent  of  a  celluloid-like  mate- 

rial, for  instance,  pyroxylin  dissolved  in  ̂ ^^ acetone,  which  solution  is  maintained  within 
the  tank  7.  The  solution  should  not  be  too 
viscid,  because  in  that  condition  it  will  not 
flow  readily  and  will  not  take  a  good  im- 

pression, but  may  be  of  about  the  consist-  ̂ ^^ 
ency  of  molasses  to  give  good  results.  The 
matrix  being  rotated  at  the  desired  high 
speed,  a  sufficient  charge  of  the  solution  is 
allowed  to  enter  the  matrix  and  will  be  uni- 

formly distributed  over  the  bore  of  the  lat-  ■'•■'•" 
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tcr  l)V  ivasoii  ol'  tlie  ct'iitrifu^al  force  di'- 
voloped.  In  (1ms  l)cin<i:  distiibuted  it  will 
dri\e  inwardly  any  aii'  hiihhles  which  may 
he  entrapped  thereby,  so  as  to  residt  in  a 

5  \ery  perfect  and  accuiate  impression  of  the 
record  surface  l)ein<>;  secnred.  This  distri- 
l)iition  of  the  material,  of  course,  will  he 
effected  within  a  few  seconds.  The  blower 

10  is  now  ()i)erated  so  as  to  drive  a  blast  of 
10  warm  air  throiijrh  the  matrix,  and  if  de- 

sired, the  matrix  may  he  heated  exteriorly 

by  the  blast  14.  By  thus  heatinfr  the  solu- 
tion while  the  matrix  is  still  rotatin<;  at  the 

desired  speed,  the  solvent  will  be  vei'V  rap- 
15  iilly  driven  otf  and  will  be  sei)arated  by  the 

condenser  l.~>  and  collected  in  the  tank  IT. 
When  the  solvent  has  been  entirely  evapo- 

rated the  resulting  record  will  be  obviously 
formed  of  the  desired  celluloid-like   mate- 

20   rial,    the    thickness    of    which    will    depend  | 
u])on  the  amount  of  the  solution  originally 
introduced    within    the    matrix.      In    every 

event,  the  I'ecord  will  be  contimious.  homo- 
geneous and  non-laminated   thi-oughoul.  ir- 

25  res])ective  of  the  thickness  of  its  walls,  and 
the  record  surface  will  be  impressed  therein 
by  a  true  casting  ojieration,  so  that  there 
will  be  no  tendency  to  change  or  alter  the 
configuration  thereof. 

30  It  will  be  understood  that  the  records 

can  be  made  of  a  celluloid-like  material  to 
which  has  been  added  more  or  less  of  a  sol- 

uble adulterant,  such  as  castor  oil  or  cam- 

I)hor,  and  also,  that  two  or  more  celluloid- 
35  like  materials  may  be  used  together  in  a 

common  menstruum.     After  the  record  has 

been  finished,  it  may  be  removed  from  the 
matrix  by  fir.st  dipping  the  latter  in  hot 
water,  so  as  to  soften  the  record  slightly 
and  ])ermit  it  to  be  collajjsed  inwardly  as  40 
shown  in  Fig.  3.  or,  if  its  walls  are  too 
thick  to  be  readily  collap.sed,  the  matrix 
may  be  cooled  to  a  sufficient  extent  to  cause 
the  record  to  shrink  radially  and  thus  de- 

tach itself  and  permit  of  its  removal.  45 
Having  now  described  my  invention,  what 

I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent  is  as  follows: — 

1.  As   a    new    manufacture,    a    duplicate 
sound  lecord  made  of  cellulose  ester  having  50 

homogeneous  and  lum-laminated  walls  and 
with  a  cast  sound  record  on  its  exterior,  sub- 

stantially as  and  for  the  purposes  set  forth. 
2.  As  a  new  manufacture,  a  duplicate 

sound  record  made  entirely  of  cellulose  e.ster,  55 

having  homogeneous  and  non  -  laminated 
walls,  free  from  interjuil  stress,  and  of  suffi- 

cient thickness  to  be  sufficiently  stiff,  and 

with  a  cast  sound  recoi'd  on  its  exterior,  sub- 
stantiallv  as  set  forth.  60 

3.  As  a  new  manufacture,  a  duplicate 
sound  i-ecord  made  of  a  nitro  derivative  of 

cellulose,  having  homogeneous  and  non- 
laminated  walls,  and  with  a  cast  sound  rec- 

ord on  its  exterior,  substantially  as  set  forth.  65 
This  specification  signed  and  witnessed 

this  2nd  day  of  June  1906. 

JONAS  W.  AYLSAVORTH. 

AVitne&ses : 
Fkaxk  L.  Dver, 

Anxa  R.  Klkh.ai. 
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SOUND-MODIFIER  FOR   TALKING-MACHINES. 

953,557. Specification  of  letters  Patent.       Patented  Mar.  39,  1910. 
Application  filed  September  21,  1909.     Serial  No.  518,846. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edward  P.  Shepard, 

a  citizen  of  the  United  States,  residing  at 
San  Diego,  in  the  county  of  San  Diego  and 

5  State  of  California,  haA^e  invented  certain 
neM-  and  useful  Improvements  in  Sound- 
Modifiers  for  Talking-Machines,  of  which 
the  following  is  a  .specification. 

M}^  invention  relates  to  an  improvement  in 
10  .sound  modifiers  for  talking  machines,  and 

its  object  is  to  provide  means  Avhereby  the 
sound  can  be  modified  or  reduced  without 
in  anywise  producing  a  detrimental  muffling 
effect. 

15  The  invention  consists  of  certain  novel 
features  of  construction  and  combination  of 
parts  to  be  hereinafter  described  and  pointed 
out  in  the  claims. 

In  the  accompanying  drawings,  Figure  1 
20  is  a  fragmentary  view  of  the  goose-neck  of  a 

talking  machine,  showing  the  invention  ap- 
plied. Fig.  2  is  a  plan  view  of  the  modifier, 

and  Fig.  3  is  a  sectional  view  of  the  same. 
A  represents  the  sound  modifier,  which 

25  may  be  located  within  the  sleeve  B  by  Avhich 
the  sounding  box  is  attached  to  the  goose- 

neck C,  or  within  any  equivalent  part  of  the 
talking-machine. 

The  modifier  is  composed  of  two  wire- 
30  gauze  disks  1  and  2,  the  disk  2  being  of  less 

diameter  than  the  disk  1,  and  interposed  be- 
tween the  disks  is  one  or  more  layers  of 

fabric  such  as  silk,  Avhich  allows  the  sound 
waves  to  readily  pass  without  affecting  the 

.35  sound  with  the  exception   of  reducing  or 

modifying  it.  The  layers  of  silk  or  other 
fabric  are  of  the  same  diameter  as  the  disk 
2,  and  as  the  fabric  is  placed  between  the 
disks  the  outer  edges  of  the  disk  1  are 
brought  around  or  folded  upon  the  disk  2,  40 
whereby  the  fabric  is  retained  between  the 
disks  and  the  two  disks  are  connected  to- 

gether. From  the  foregoing,  it  will  be  seen  that  I 
have  provided  a  simple  means  for  modify-  45 
ing  the  tone  of  the  sound-Avaves  which  is 
easy  to  construct  and  in  which  all  of  the 
parts  are  firmly  held  together. 

Having  thus  described  iny  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let-  50 
ters-Patent,  is: 

1.  A  sound  modifier  for  talking-machines 
comprising   a   disk,    a   layer   of   fabric   re- 

ceived on  the  disk  and  the  edges  of  the  disk 
folded  over  for  retaining  the  fabric  upon  55 
the  disk. 

2.  A  sound  modifier  for  talking-machines 
comprising  a  large  and  a  small  disk,  a  layer 
of  fabric  interjDosed  between  the  two  disks 
and  the  edges  of  the  larger  disk  being  folded  60 
over  upon  the  smaller  disk  for  connecting 
the  smaller  disk  and  fabric  together. 

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

EDWAED  P.  SHEPARD. 

Witnesses : 
A.  E.  Dodson, 
Edward  A.  Hicks, 
A.  V.  Shepard. 
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DIAPHRAGM. 

953,889. Specification  of  letters  Patent.  Patented  Apr.  5,  1910. 
Application  filed  October  16,  1909.     Serial  No.  522,934. 

Di) 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Clark  Zaek,  a  citizen 

of  the  United  States,  residing  in  Newberry, 
in  the  county  of  Lycoming  and  State  of 
Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  Diaphragms,  of 
Avhich  the  following  is  a  specification. 

This  invention  relates  to  diaphragins  for 
sound  conveying  instruments  and  is  particu- 
lai-ly  applicable  to  use  in  talking  machines. 

The  object  of  the  invention  is  to  provide 
a  diaphragm  which  will  transmit  the  human 
voice,  instrumental  music  and  other  sounds 
without  detracting  from  the  tonal  qualities 
or  adding  any  unpleasant  sounds.  The  dia- 

phragm will  be  made  of  sititably  prepared 
and  treated  fiber  sheet  material.  If  a  center 

post  is  employed  this  may  be  made  of  simi- 
lar material.  The  fibrous  sheet  material 

diaphragm  and  post  may  be  assembled  and 
fastened  together  by  a  coating  of  some  resili- 

ent waterproof  material.  In  practice  the 
diaphragin  may  have  applied  to  it  a  gasket 
of  yieldable  material  to  prevent  the  parts 
which  will  normally  clamp  the  diaphragm 
in  position  interfering  with  the  proper 
working  of  the  diaphragm. 

In  the  drawings  accompanying  and  form- 
ing a  part  of  this  specification  Figure  1  is 

a  perspective  view  showing  one  side  of  my 
improved  diaphragm,  namely  the  lower  or 
post  carrying  side.  Fig.  2  is  a  similar  view 
of  the  other  or  upper  side  of  the  diaphragin. 
Fig.  3  is  a  broken  away  enlarged  central 
cross  sectional  view  of  the  diaphragin  and 
center  post.  Fig.  4  is  a  central  sectional 
view  of  a  sound  box  illustrating  the  dia- 

phragm and  gasket  in  position;  and  Fig.  5 
is  a  perspective  view  of  a  form  of  gasket 
which  may  be  employed  with  the  dia- 
phragin. 

The  body  portion  T  of  the  diaphragm  will 
be  made  from  some  suitable  fibrous  sheet 

material,  as  for  instance  paper  of  the  re- 
quired thickness  and  stability.  The  dia- 

phragm, preferably  after  being  cut  to  size, 
will  be  coated  with  some  resilient  material 

8,  which  will  be  incor])orated  to  a  certain 
extent  with  the  fiber  of  which  the  diaphragm 
is  made,  particularly  at  the  surface.  This  is 
illustrated  by  the  stippling  in  Fig.  3. 
The  diaphragm  of  my  present  improve- 

ment is  adapted  for  use  in  all  sound  con- 
veying instruments,  and  is  particularly  use- 

ful in  talking  machines.     When  used  for  a 

talking  machine  a  center  jDost  will  be  pro- 
vided for  connecting  the  diaphragm  with 

the  other  parts  of  the  mechanism.  In  the 
present  instance  the  center  post  9  is  illus- 

trated as  made  of  sheet  material,  preferably  60 
the  same  kind  of  sheet  material  as  is  the 

diaphragm.  The  post  carries  two  prongs 
10 — 10  which  pass  through  a  suitable  open- 

ing in  the  center  of  the  diaphragm  and  are 
bent  over,  see  more  particularly  Fig.  3.  Af-  65 
ter  the  center  post  prongs  have  been  passed 
through  the  diaphragm  and  bent  over  in 
the  proper  position  for  holding  the  center 
post  in  place  the  waterproof  coating  ma- 

terial will  be  applied  to  the  entire  structure  70 

and  properly  treated  and  cured.  The  water- 
proofing material  will  not  only  serve  its 

purpose  as  such;  but  will  also  secure  the 

prongs  and  the  center  post  in  rigid  rela- 
tion to  the  diaphragm.  The  fibrous  sheet  75 

material  and  coating  of  resilient  waterproof 
material  together  give  a  diaphragm  which 
responds  to  or  produces  sound  vibrations 
without  adding  any  undersirable  tone  quali- 

ties thereto  or  detracting  in  any  way  from  80 

the  sounds  which  are  transmitted.  The  cen-' 
ter  post  being  of  the  same  material  as  is 

the  diaphragm  and  treated  in  the  same  man- 
ner, and  being  securely  held  in  position  as- 
sists the  diaphragm  in  the  performance  of  85 

its  work. 

It  will  be  noted  in  the  drawings  that  the 
center  post  9  is  of  sheet  material  applied  to 
a  diaphragm  of  sheet  material  with  its  edge 
resting  against  the  face  of  the  diaphragm.      90 

In  Fig.  4  there  has  been  illustrated  a  form 

of  sound  box  carrying  my  improved  dia- 
phragm. The  box  is  shown  as  made  up  of 

two  members  11  and  12  clamping  the  dia- 
phragm in  position  between  them  by  means  95 

of  the  gasket  13,  which  gasket  in  practice 
will  be  of  some  yieldable  material,  as  for 
instance  lead  wire.  By  having  a  yieldable 
gasket  the  diaphragm  may  be  securely 
clamped  in  position  without  placing  undue  100 
strain  upon  the  diaphragm  or  permitting 
any  movement  of  the  diaphragm  which 
would  interfere  with  the  sound. 

Having  described  my  invention  I  claim : 
1.  A  diaphragm  composed  of  sheet  fibrous  105 

material,  a  center  post  of  similar  material 
carried  by  one  side  of  the  diaphragm  and 
having  securing  prongs  entering  through 
the  diaphragm  and  bent  over  against  the 
other  side  thereof,  and  a  waterproof  resili-  no 
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out  coating  upon  said  diaphragm,  c-enter 

post,  and  securing  prongs  and  securing  these t()<»'eth(>r.  substantially  as  specifiod. 

"^  A  diaphragm  composed  of  sheet  fibrous 
material,  a  center  post  of  similar  material 

carried  bv  the  diaphragm,  a  waterproof 

coating  surrounding  the  diaphragm  and  the 

center  post  and  securing  these  together,  and 
a  (rasket  of  lead  Avire  at  the  edge  of  the cliapluagm.  

^^^^^^  ̂ ^^^ 

AVitnesses: 
Wm.  Shellery, 

Harby  Winter. 
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WILLIAM   S.   McNAMARA,   OF  SAN"  PRANCISCO,   CALIFORNIA. 

ATTACHMENT  FOR  TALKING-MACHINES. 

954,455. Specification  of  letters  Patent.         Patented  Apr.  13,  1910. 
Application  filed  October  6,  1909.     Serial  No.  521,219. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  S. 

McNa- MARA,  a  resident  of  the  United  States,  resid- 
ing at  San  Francisco,  in  the  county  of  San 

Francisco,  State  of  California,  have  invent- 
ed certain  new  and  useful  Improvements  in 

Attachments  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  sound  reproduc- 
ing machines  of  the  disk  type  and  has  spe- 
cial reference  to  a  mechanism  adapted  to  be 

applied  to  such  machines  for  the  purpose  of 
stopping  the  machine  after  the  reiDroducing 
needle  has  covered  a  definite  part  of  the 
record. 

One  object  of  the  invention  is  to  provide 
a  mechanism  whereby  a  machine  of  the  class 
described  may  be  stopped  when  the  record  is 
finished. 

Another  object  of  the  invention  is  to  pro- 
vide a  device  of  this  character  which  is 

adapted  to  be  attached  to  any  existing  ma- 
chine without  change  in  the  structure 

thereof. 
With  the  above  and  other  objects  in  view 

30  the  invention  consists  in  general  of  an  at- 
tachment for  sound  reproducing  machines 

of  the  disk  type  arranged  to  stop  the  motion 
of  the  disk  at  a  predetermined  point. 
The  invention  further  consists  in  certain 

novel  details  of  construction  and  combina- 
tions of  parts  hereinafter  fully  described, 

illustrated  in  the  accompanying  drawings, 
and  specifically  set  forth  in  the  claims. 

In  the  accompanying  drawings,  like  char- 
acters of  reference  indicate  like  parts  in  the 

several  views,  and  Figure  1  is  a  top  plan 
view  of  a  portion  of  a  disk  sound  reproduc- 

ing machine  equipped  with  this  invention. 
Fig.  2  is  a  partial  side  elevation  of  such  a 
machine.  Fig.  3  shows  the  collar  or  clip 
adapted  for  application  to  the  sound  box  of 
a  talking  machine.  Fig.  4  shows  a  view  of 
a  modified  form  of  brake  end.  Fig.  5  is  a 
second  modification  of  the  brake  end  such  as 

is  used  for  machines  employing  disks  or  rec- 
ords larger  than  the  revolving  plate.  Fig.  6 

is  a  modified  form  of  the  brake  arm  or 
standard.  Fig.  7  is  another  modification 
thereof.  Fig.  8  is  a  modification  showing  a 

55  lug  cast  on  the  sound  box  of  a  talking  ma- 
chine for  the  attachment  of  the  stop. 
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The  numeral  10  indicates  the  box  or  cas- 
ing of  the  machine  and  this  machine  is 

equipped  with  the  usual  revolving  plate  11. 
At  12  is  indicated  the  sound  box  and  this 

sound  box  is  of  the  ordinary  shape  and  size.. 
The  attachment  forming  the  subject  of 

this  patent  comprises  a  collar  or  clip  13  ar- 
ranged to  fit  over  the  sound  box  and  secured 

thereto  by  means  of  a  suitable  set  screw  14. 
Through  this  collar  or  clip  extends  an  open- 

ing 15  which  is  intersected  b}'-  threaded 
openings  16  wherein  is  held  a  binding  screw 
or  set  screw  17.  Through  the  opening  15  ex- 

tends a  brake  standard  18  which  has  a 
downwardly  bent  outer  end  as  indicated  at 
19.  In  the  form  ordinarily  adopted  this 
brake  standard  is  provided  at  20  with  a  suit- 

able facing  of  rubber,  leather  or  the  like  to 
constitute  the  brake.  This  form  may  be 
modified  by  constructing  the  downwardly 
bent  end  with  an  opening  therethrough  as 
indicated  at  21,  and  when  so  modified, 
through  this  opening  extends  a  rod  22  hav- 

ing on  its  inner  end  the  brake  member  as  in- 
dicated at  23  and  on  its  outer  end  a  suitable 

grip  24.  This  rod  is  held  in  position  by 
means  of  a  set  screw  25  secured  in  a  thread- 

ed opening  which  intersects  the  opening  21. 
In  the  modification  shown  in  Fig.  5  the 

opening  21  is  replaced  by  a  threaded  open- 
ing 26  wherein  is  held  a  threaded  brake 

screw  27  having  a  laiurled  head  28  and  car- 
rying a  brake  member  29. 

In  the  modification  of  the  standard  shown 

in  Fig.  6  this  standard  is  threaded  as  indi- 
cated at  30  while  in  the  modification  shown 

in  Fig.  7  the  standard  has  suitable  scale 
marks  31  thereon.  In  the  case  of  the  form 
shown  in  Fig.  6  the  opening  15  is  threaded 
to  permit  the  screwing  of  the  standard  in 
said  opening  so  that  the  distance  of  the 

downwardly  bent  end  19  may  be  adjus'^ed 
by  said  screw  while  in  the  other  forms  dis- 

closed this  distance  is  reg-ulated  by  sliding  100 
the  standard  through  the  opening  and  ad- 

justing the  set  screw  17  to  hold  it  in  position. 
In  ithe  operation  of  any  of  these  devices 

the  standard  18  is  set  so  that  the  needle  rests 
in  the  last  grooves  of  the  record  when  the 

brake  face  bears  against  the  rim  of  the  re- 

volving plate.  When  this  is  done  the  ma- chine is  started  in  the  usual  manner  and  the 

needle  feeds  across  the  record  in  the  ordi- 

nary way.  Whenthe  record  has  been  played  HO 
the  needle  runs  into  the  idle  grooves  which 
occur  at  the  end  of  every  record  and  while 
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in  these  grooves  carries  tlie  standard  to  such  | 

position   that  the  brake   piece  or  nieinber 

bears  against  the  rim  of  the  revolving  plate 

thus  stopping  the  machine. 

K       By  means  of  this  construction  the  machine 

may  be  started  and  left  to  run  by  itself 

Avithout  fear  of  running  the  spring  down  or 

usin*'  up  the  battery  it  such  be  used  to  op- 
erate the  device.    Furthermore,  the  wear  ot 

10  the   needle  is  prevented   as  the   record   
is 

checked  at  the  end  of  each  piece      i^iere  tias 

thus  been  provided  a  simple  and  elticient  
de- 

vice of  the  kind  described  and  for  the  pur- 
pose specified. 

15       It  is  obvious  that  minor  changes  may  be 

made  in  the  form  and  construction  ot  this 

invention  without  departing  from  the  mate- 

rial principles  thereof.     It  is  not  therefore 

desired  to  confine  the  invention  to  the  exact 

20  form  herein  shown  and  described,  but  it  
is 

wished  to  include  all  such  as  properly  come 

within  the  scope  of  the  appended  claims. 

Having  thus  described  the  invention,  what 

is  claimed  as  new,  is:— 

25       1.  In  an  attachment  for  talking  machine
s, 

a  clip  adapted  for  engagement  on  a  needle 

carrying  element,  said  clip  having  a  stand- 

ard receiving  opening  extending  there- 
through, a  standard  held  in  said  opening  to 

move  longitudinallv  (hereof,  means  to  hold  30 

said  standard  in  adjusted  position  in  said 

opening,  and  a  brake  member  supported  by said  standard. 

2  In  an  attachment  for  talking  machines, 

a  ciip  adapted  for  engagement  on  a  needle  35 

carrying  element,  said  clip  having  a  stand- 

ard receiving  opening  extending  there- 
through, a  standard  held  in  said  opening  to 

move  longitudinally  thereof,  means  to  hold 

said  standard  in  adjusted  position  in  said  40 

opening,  a  brake  member  supported  by  said 

standard,  and  other  means  to  hold  said  brake 

member  in  adjusted  position  relative  to  said 
standard.  „    ̂      «. 

In  testimony  whereof,  I  affix  my  signa-  io 
ture  in  presence  of  two  witnesses, 
tuie,  m  Pie^^jLLIAM  S.  McNAMARA. 

Witnesses : M.  Cook, 

E.   C.  McMlLIiAN. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Robeet  L.  Gibson,  of 

the  city  and  county  of  Philadelphia  and 
State  of  Pennsylvania,  have  invented  an 

5  Improvement  in  Sound-Boxes  for  Talking- 
Machines,  of  which  the  following  is  a  speci- 
fication. 
My  invention  has  reference  to  sound  boxes 

for  talking  machines  and  consists  of  certain 
10  improvements  wliich  are  fully  set  forth  in 

the  following  specification  and  shown  in 
the  accompanying  drawings,  which  form  a 
part  thereof. 

The  object  of  my  invention  is  to  provide 
15  a  construction  of  sound  box  for  talking  ma- 

chines, which  shall  have  great  sensitiveness 
whereby  the  volume  of  sound  may  be  in- 

creased without  loss  of  timbre  or  accuracy 
of  articulation. 

20      My  invention  consists  in  suppoi'ting  the 
stjdus  bar  on  a  pivotal  connection  formed 
by  a  spring  whose  length  is  in  a  plane  at 
right  angles  to  the  plane  of  the  diaphragm. 
My  invention  further  consists  in  provid- 

25  ing  the  sound  box  with  a  stylus  bar  secured 
to  or  in  contact  with  the  diaphragm  and 
suspended  from  the  frame  of  the  sound  box 
by  a  wire  structure  under  tension. 
My  invention  also  consists  in  providing 

30  an  expansible  frame  to  which  the  wire  struc- 
ture is  secured,  combined  with  adjusting  de- 

vices for  the  expansible  frame  whereby  the 
wire  structure  may  have  its  tension  ad- 
justed. 

35      My  invention  also  embodies  details  of  con- 
struction which,  together  with  the  features 

above  specified,  will  be  better  understood  by 
reference  to  the  drawings,  in  which: 

Figure  1  is  an  elevation  of  a  talking  ma- 
40  chine  embodying  my  invention;  Fig.  2  is  a 

front  elevation  of  the  sound  box ;  Fig.  3  is  a 
bottom  view  of  the  sound  box;  Fig.  4  is  an 
enlarged  sectional  view  on  line  4 — 4  af  Fig. 
2  showing  my  improved  manner  of  suspend- 

45  ing  the  stylus  bar;  Fig.  5  is  a  bottom  view 
of  a  sound  box  showing  a  modification  of  my 
invention;  and  Fig.  6  is  a  sectional  eleva- 

tion of  the  same. 
Referring  to   Fig.   1,  A  is  the  rotating 

50  record  carrying  disk  or  table,  B  is  the  horn, 
C  is  the  swinging  sound  conveying  arm  and 
D  is  the  sound  box  suspended  from  the  arm 
and  may  be  connected  with  it  in  any  suitable 
manner. 

55  The  sound  box  consists  of  the  following 
construction.     The  box  frame  or  head  E 

contains  the  diaphragm  F  which  is  arranged 
therein  in  any  way.  G  is  the  stylus  bar  and 
is  secured  at  one  end  to  the.  center  of  the 
diaphragm  F  and  provided  at  the  other  or  60 
free  end  with  a  clamp  J  of  any  convenient 
construction  for  holding  the  stylus  or  needle 
point.  At  a  short  distance  from  the  clamp 
J,  the  stylus  bar  is  provided  with  a  hole  I 
through  which  the  suspension  wire  N  is  65 
passed.  This  suspension  wire  is  looped 
about  the  two  ai*ms  of  an  expansible  frame 
K  which  is  preferably  U-shaped  and  secured 
to  the  box  or  head  E  at  ̂   whereby  its  two 

arms  K'  are  adapted  for  adjustment.  The  70 
wire  N  is  preferably  of  one  continuous 
length,  starting  from  the  stylus  bar  and 
terminating  thereon.  The  ends  and  central 
part  of  this  wire  are  passed  through  a  hole 
1  in  the  stylus  bar  G;  and  said  ends  are  75 
twisted  about  each  other  or  the  body  of  the 
wire  and  preferably  soldered  to  the  stylus 
bar  to  securely  hold  them.  It  is  best  that  the 
two  portions  of  the  wire  extending  between 
the  arms  K'  K'  shall  cross  whereby  they  80 
pass  through  the  hole  in  the  stylus  bar. 

The  arms  K'  are  adjusted  to  or  from  each 
other  by  the  screws  L  and  M,  which  are 
screwed  into  the  arms  and  rest  against  the 
body  of  the  sound  box  case  or  head  E.  By  85 
means  of  these  screws  the  two  arms  may  be 

adjusted  to  or  from  each  other  and  rela- 
tively to  the  sound  box  head  E,  the  latter 

adjustment  securing  the  proper  positioning 
of  the  stylus  bar  G  and  the  former  the  90 
tension  of  the  looped  wire.  The  screw  k 
may  hold  the  expansible  frame  K  rigidly 
to  the  head  E  or  permit  a  small  oscillation 
as  preferred,  the  position  and  adjustment  of 
the  arms  K'  of  said  frame  being  secured  by  95 the  screws  L  M.  It  is  also  evident  that  if 
the  frame  K  is  rigidly  held  by  the  head  E, 
one  of  the  screws  L  M  might  be  dispensed 
with  and  hence  I  do  not  limit  myself  to  the 
use  of  the  two  screws.  lOO 

While  I  have  shoAvn  the  expansible  frame 
as  formed  in  U-shape,  I  do  not  in  any  wise 
restrict  myself  thereto,  as  this  frame  may  be 
formed  in  any  suitable  manner  so  long  as  it 
sustains  the  wire  loops  and  permits  them  to  105 
be  held  under  proper  tension.  Furthermore, 
while  I  have  shown  the  screws  L,  M  for  ad- 

justing the  expansible  frame,  any  other  suit- able means  for  securing  the  adjustment  may 
be  used  in  lieu  thereof.  Neither  do  I  con-  HO 
fine  myself  to  the  particular  arrangement  of 
the  wire  for  supporting  the  stylus  bar,  as  my 
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invention  comprehends  broadly  the  support  ' 
of  the  stylus  bar  by  a  wire  connection  whicli 
holds  it  in  proper  relation  to  the  head  and 
diaphragm. 

f  While  il  is  not  new  to  connect  the  bar  to 

a  spring  supported  at  its  ends  and  arranged 
transversely  to  the  plane  of  the  diaphragm, 
in  former  constructions  of  this  kind  the 

spring  is  not  the  sole  means  of  sup])orting 
10  and  sustaining  the  stylus  bar,  but  is  the 

means  of  holding  the  stylus  bar  on  a  ful- 
crum between  a  portion  of  the  stylus  bar  and 

the  head  upon  which  the  bar  vibrates.  In 
my  construction  the  spring  acts  not^  as  a 

15  means  of  holding  the  bar  upon  a  stationary 
fulcrum  but  as  tlie  sole  means  of  supporting 
the  bar  and  the  usual  stationary  fulcrum  is 
dispensed  with.  The  bar  vibrates  at  the 
point  of  connection  with  the  spring  and  not 

20  on  a  stationary  or  fixed  fulcrum. 
The  advantage  secured  by  my  improved 

method  of  pivoting  the  stylus  bar  is  that  the 

stylus  bar  is  exceedingly  sensitive  of  oscil- 
lation and  practically  the  entire  effect  pro- 

25  dueed  upon  the  stylus  by  the  record  groove 
is  transmitted  to  the  diaphragm,  and  there- 

fore the  articulation  is  particularly  loud  and 
clear.  Furthermore,  the  construction  is  in- 

expensive and  is  easy  of  adjustment. 
30  In  the  modified  form  of  my  invention 

shown  in  Figs.  5  and  6,  I  employ  a  steel 

plate  spring  N'  instead  of  the  wii-e.  The 
stylus  bar  G  extends  through  the  spring  at 
its  middle  and  the  ends  of  the  spring  are  se- 

35  cured  to  the  U-shaped  frame  K  by  rivets  or 
screws.  To  make  the  spring  very  sensitive, 
it  may  be  reduced  in  width  ujjon  each  side 
of  the  stylus  bar.  In  this  construction  as 
in  that  first  described  the  spring  is  in  the 

40  plane  of  vibration  of  the  stylus  bar,  namely 
a  jDlane  at  right  angles  to  the  plane  of  the 
diaphragm,  and  the  length  of  the  spring  is 
also  substantially^  at  right  angles  to  the  dia- 
phragm. 

45  While  I  prefer  that  the  frame  K  shall  be 

expansible,  it  is  not  necessarily  so,  and  espe- 
ciall}-  is  this  true  of  the  modification  shown 
in  Figs  5  and  G. 

Therefore  while  I  prefer  the  construction 
50  shown  as  being  excellently  adapted  to  the 

])urpose  of  my  invention,  I  do  not  restrict 
myself  to  the  details  as  these  may  be  modi- 

fied in  various  ways  without  departing  from 
the  spirit  of  the  invention. 

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

ters Patent,  is: 

1.  In  a  sound-box  for  talking  machines, 
the  combination  of  the  case  and  diaphragm, 

60  a  stretched  wire  for  carrj'ing  the  stylus  bar 
supported  at  its  opposite  ends  only  by  points 
of  support  which  with  the  wire  are  disposed 
in  a  line  transversel}^  to  the  plane  of  the  dia- 

phragm and  which  wire  by  the  oscillations 
65  of  the  stylus  bar  is  caused  to  continually 

vary  its  tension  in  the  direction  of  its  length, 

and  a  stylus  bar  connected  with  the  wire  be- 
tween the  ends  thereof,  said  wire  having  the 

function  of  a  fulcrum  and  yieldingly  sup- 
porting the  stylus  bar  so  that  it  may  rock  in  70 

the  direction  of  the  length  of  the  wire  and 

vary  its  tension. 
2.  In  a  sound-box  for  talking  machines, 

the  c()ml)ijiation  of  the  case  and  diaphraj^m, 
a  stretched  wire  for  carrying  the  stylus  bar  75 
supported  at  its  opposite  ends  only  by  points 
of  su])port  whicli  with  the  wire  are  disposed 
in  a  line  transversely  to  the  plane  of  the  dia- 

phragm and  Avhich  wire  by  the  oscillations 
of  the  stylus  bar  is  caused  to  continually  80 
\avy  its  tension  in  the  direction  of  its  lengtn, 
a  stjdus  bar  connected  with  the  wire  between 
the  ends  thereof,  said  wire  having  the  func- 

tion of  a  fulcrum  and  yieldingly  supporting 

the  stylus  bar  so  that  it  may  rock  in  the  direc-  85 
tion  of  the  length  of  the  wire  and  vary  its 
tension,  and  means  to  the  points  of  support 
to  or  from  each  other  in  a  line  transversely 
to  the  i)lane  of  the  diaphragm  to  vary  the 
normal  tension  of  the  said  stretched  wire.         90 

3.  In  a  sound-box  for  talking  machines, 
the  combination  of  the  case  and  diaphragm, 
a  stretched  spring  for  carrying  the  stylus 
bar  supported  rigidly  at  its  opposite  ends 
only  b}'  points  of  support  which  with  the  95 
spring  are  disposed  in  a  line  transversely 
to  the  plane  of  the  diaphragm  and  which 
spring  by  the  oscillations  of  the  stylus  bar 
is  caused  to  continually  vary  its  tension  in 
the  direction  of  its  length,  and  a  stylus  bar  100 
connected  with  the  spring  between  the  ends 
thereof,  said  spring  having  the  function  of 
a  fulcrum  and  yieldingly  supporting  the 

stylus  bar  so  that  it  may  rock  in  the  direc- 
tion of  the  length  of  the  spring  and  vary  its  105 

tension. 

4.  In  a  sound  box  for  talking  machines, 
the  combination  of  the  head  or  case  and 

diaphragm,  a  stylus  bar  acting  upon  the 
diaphragm,  an  expansible  frame  secured  to  110 
the  head  or  case  and  a  looped  wire  struc- 

ture having  its  loops  connected  to  portions 
of  the  expansible  frame  on  each  side  of  the 
stylus  bar  and  supporting  the  stylus  bar 
intermediate   of  said   loops   whereby   it   is  115 
free  to  oscillate  in  a  plane  transversely  to 
the  length  of  the  loops. 

5.  In  a  sound  box  for  talking  machines, 
the  combination   of  the  head   or   case   and 

diaphragm,  with  a  st3dus  bar  acting  upon  120 
the  diaphragm,  an  expansible  frame  secured 
to  the  head  or  case  and  a  looped  wire  struc- 

ture having  its  loops  connected  to  portions 
of  the  expansible  frame  on  each  side  of  the 

stylus  bar  and  supporting  the  stylus  bar  125 
intermediate  of  said  loops  Avhereby  it  is  free 
to  oscillate  in  a  plane  transversely  to  the 
length  of  the  loops,  and  means  for  adjusting 
the  expansible  frame  to  put  the  wire  loop 

portions  under  greater  or  less  tension.  1^0 

\ 
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6.  In  a  soimd  box  for  talking  machines, 
the  combination  of  the  head  or  case  and 
diaphragm,  with  a  stylus  bar  acting  upon 
the  diaphragm,  an  expansible  frame  secured 
to  the  head  or  case  and  a  looped  wire  struc- 

ture having  its  loops  connected  to  portions 
of  the  expansible  frame  on  each  side  of  the 
stj'lus  bar  and  supporting  the  stylus  bar 
intermediate  of  said  loojjs  whereby  it  is  free 
to  oscillate  in  a  plane  transversely  to  the 
length  of  the  loops,  and  means  for  adjusting 
the  expansible  frame  relatively  to  the  head 
or  case  whereby  the  stylus  bar  may  be 
adjusted  relatively  to  the  diaphragm  and 
head. 

7.  In  a  sound-box  for  talking  machines, 
the  combination  of  the  head  or  case  and 

diaphragm,  a  U -frame  carried  by  said  head, 
a  spring  between  the  arms  of  said  U -frame, 

20  said   supprting   arms  of  the   U-frame  and 
the  spring  being  disposed  transversely  to  the 

15 

plane  of  the  diaphragm,  and  a  stylus  bar 
connected  with  said  spring  between  the  ends 
thereof  and  being  wholly  sustained  and  sup- 

ported by  said  spring  and  diaphragm.  25 
8.  In  a  sound-box  for  talking  machines, 

the  combination  of  the  head  or  case  and 
diaphragm,  a  frame  carried  by  said  head,  a 
wire  looped  about  the  ends  of  said  frame 
and  forming  a  supporting  spring  extending  30 
transversely  to  the  plane  of  the  diaphragm, 
and  the  stylus  bar  acting  on  the  diaphragm 
and  connected  with  said  looped  wire  between 
the  points  of  support  thereof  and  being 
wholly  sustained  and  supported  by  said  wire  35 
and  the  diaphragm. 

In  testimony  of  which  invention,  I  here- 
unto set  my  hand. 

EGBERT  L.  GIBSON. 
Witnesses : 

Ernest  Howard  Hunter, 
R.  M.  I^LLT. 
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To  all  tohom  it  may  concern: 
Be  it  known  that  I,  Henry  T.  OLmER,  a 

citizen  of  the  United  States,  and  a  resident 
of  Newark,  in  the  county  of  Essex  and  State 

3  of  Xew  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Phonographs, 
of  which  the  following  is  a  description. 
My  invention  relates  to  phonographs  and 

has  for  its  object  the  provision  of  inter- 
10  changeable  means  for  feeding  the  traveling 

carriage  upon  which  the  sound  box  is  mount- 
ed at  either  of  two  rates  of  speed,  one  of 

which  may  be  suitable  for  operating  upon  a 
record  having  one  hundred  threads  per  inch 

15  and  the  other  for  operating  upon  a  record 
having  two  hundred  threads  per  inch.  The 
particular  means  employed  by  me  in  a  gen- 

eral way  embodies  the  invention  disclosed  in 
the  application  of  Peter  Weber,  Serial  No. 

20  425,844,  filed  April  8th,  1908,  in  that  there  is 
a  hollow  rotary  feed  screw  mounted  concen- 

trically with  respect  to  an  inner  shaft  and 
capable  of  being  locked  to  said  shaft  so  as 
to  rotate  therewith,   or  of  being  unlocked 

25  therefrom  and  driven  thereby  through  inter- 
posed gearing  so  as  to  rotate  at  a  different 

rate  of  speed. 
My  invention  relates  more  particularly  to 

improvements  in  the  mounting  of  the  hollow 
30  shaft,  the  means  for  locking  the  same  to  the 

inner  shaft  and  for  gearing  the  two  shafts 
together,  with  a  view  to  obtaining  a  struc- 

ture in  Avhich  the  movable  parts  are  pro- 
tected to  a  great  extent,  are  few  in  number, 

35  and  capable  of  operating  at  the  desired  high 
rate  of  speed  without  undue  wear  or  noise, 
such  as  would  be  objectionable  in  a  phono- 

graph, and  in  which  the  arrangement  of  the 
parts  is  compact  and  capable  of  being  ap- 

^0  plied  to  phonographs  of  ordinary  construc- 
tion without  any  changes  in  the  frame  or 

stationary  parts  of  such  machines,  and  with- 
out the  provision  of  any  supplementary  or 

auxiliary  frame  for  attachment  to  the  pho- 
^5  nograph  body. 

With  these  ends  in  \T.ew,  my  invention 
consists  in  the  features  hereinafter  de- 

scribed and  claimed. 
In  order  that  my  invention  may  be  more 

^^  fully  understood,  reference  is  hereby  made 
to  the  accompanying  drawing,  forming  part 
of  this  specification,  and  in  which — 

Figure  1  is  a  plan  view,  partly  in  section, 
.  _  of  a  phonograjDh  constructed  in  accordance 
'^^  with  my  invention,  the  parts  being  arranged 

for  feeding  the  sound  box  carriage  at  a  suit- 
able speed  for  operating  upon  records  having 

one  hundred  threads  per  inch;  Fig.  2  is  a 
view  of  a  portion  of  Fig.  1  except  that  the 
parts  occupy  the  positions  which  are  as-  60 
sumed  when  the  carriage  is  to  be  fed  at  a 
speed  suitable  for  operating  upon  records 
having  two  hundred  threads  per  inch;  Fig. 
3  is  a  section  on  line  3 — 3  of  Fig.  1,  and 
Fig.  4  is  a  section  on  line  4 — 4  of  Fig.  1.  65 

In  all  the  views  corresponding  parts  are 
designated  by  the  same  numerals  of  ref- erence. 

The  phonograph  shown  is  of  a  well  known 
type  and  comprises  a  base  or  body  1  upon  70 
which  is  rotatably  mounted  the  main  shaft 
2,  which  carries  at  one  end  a  driving  pulley 
3,  and  at  the  opposite  end  the  mandrel  4,  for 
supporting  the  sound  record.  This  shaft 
may  be  supported  in  any  suitable  manner.  75 
As  shown,  the  end  upon  which  the  pulley  is 
mounted  is  cupped  at  6,  to  receive  a  spher- 

ical roller  or  ball  7,  and  a  stud  or  center  8 
is  formed  on  the  pin  9  which  is  secured  to 

the  body  1.  Upon  the  shaft  2  is  rotatably  ̂ 0 mounted  a  hollow  shaft  10  formed  with  a 
feed  screw  11  of  fine  pitch,  preferably  one 
hundred  threads  to  the  inch,  said  screw 
shaft  being  journaled  at  its  ends  upon  the 
shaft  2  as  shown.  The  outer  end  of  the  ̂ ^ 
screw  shaft  10  is  provided  with  a  pair  of  op- 

positely disposed  pins  13  and  upon  the  shaft 
2  is  slidably  mounted  a  sleeve  14  formed 
with  a  cup  12  integral  thereAvith.  One  end 

of  said  sleeve  is  formed  with  a  pair  of  ̂^ 
notches  15  which  receive  the  pins  13  of  the 
shaft  10,  thereby  causing  said  members  to 
rotate  together.  On  the  other  end  of  said 
sleeve  is  fixed  a  spur  gear  16  and  one  or  more 

j)ins  17  projecting  from  its  face  and  adapt- 
ed to  engage  holes  or  sockets  18  formed  in 

the  web  of  the  pulley  3  which  is  fixed  to  the 
shaft  2  by  means  of  a  set  screw  5.  Wlien  in 
this  position,  as  illustrated  in  Fig.  1,  the 
sleeve  14  and  shaft  2  are  locked  together  and 
the  screw  shaft  10  is  therefore  locked  to  the 
shaft  2  and  rotates  at  the  same  speed,  and 
hj  reason  of  the  engagement  of  the  feed  nut 
21  with  the  screw  11,  feeds  the  sound  box 
carriage  20  at  a  rate  suitable  for  operating 
upon  records  having  one  hundred  threads 

per  inch. There  is  a  spur  gear  22  which  is  fixed 
upon  a  shouldered  portion  of  the  pin  9,  and 
there  is  a  bearing  23  carried  by  the  pulley 
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3,  in  which  is  journaled  a  shaft  24,  upon  the 
ends  of  which  are  secured  the  spur  gears  25 
and  26.  Tlie  gear  25  meshes  with  the  gear 
22  and  the  gear  2G  is  so  placed  that  when 

5  the  parts  occupy  the  position  shown  in  Fig. 
1,  it  is  out  of  engagement  with  the  gear  10, 
and  the  shaft  24  rotates  idly.  When  the 
parts  are  in  the  position  shown  in  Fig.  2,  the 
gears  IG  and  26  are  in  driving  engagement 

10  and  the  pin  17  entirely  withdrawn  from  the 
socket  18,  so  that  the  shaft  10  is  xmlocked 
from  the  shaft  2,  and  is  driven  from  the  pul- 

ley 3  by  reason  of  the  engagement  of  the 
gear  25  with  the  fixed  gear  22  and  the  gear 

15  26  with  the  gear  16,  which  gears  are  so  pro- 
portioned as  to  drive  the  shaft  10  at  half  the 

speed  of  the  shaft  2  and  thereby  feed  the 
carriage  20  at  a  rate  suitable  for  operating 
upon  records  having  two  hundred  threads 

20  per  inch.  In  order,  therefore,  to  render  the 
instrument  capable  of  operating  upon  rec- 
oi'ds  having  one  hundred  threads  per  inch, 
it  is  necessary  only  to  move  the  sleeve  14 
into  such  position  as  to  lock  the  same  to  the 

25  pulley  3  by  the  engagement  of  the  pin  17 
with  the  socket  18,  as  shown  in  Fig.  1,  and 
in  order  to  adapt  the  instrument  to  operate 
upon  records  having  two  hundred  threads 
per  inch,  it  is  necessary  only  to  move  the 

30  sleeve  14  from  the  position  of  Fig.  1  into 
that  of  Fig.  2. 

It  will  be  observed  that  the  cup  12  which 
is  formed  upon  the  sleeve  14  fits  closely 
within  the  circular  opening  27  in  the  face  of 

35  the  pulley  3  and  incloses  and  protects  the 
gears  26  and  16,  and  that  the  opposite  face 
of  the  said  pulley  is  provided  with  a  recess 
28  in  which  are  situated  the  gears  22  and  25. 
Thus  the  entire  interchangeaole  gear  system 

40  occupies  about  the  same  space  as  the  driA^e 
pulley  of  the  main  shaft  of  the  ordinary 
phonograph,  and  the  driving  parts  or  gears 
are  largely  protected  from  dust  and  dirt, 
while  at  the  same  time  the  practical  opera- 

45  tion  of  my  invention  has  shown  me  that  there 
is  very  little  noise  produced  by  the  driving 
mechanism  when  operating  in  either  of  its 
positions,  so  that  it  does  not  detract  at  all 
from  the  operation  of  the  instrument.     Fur- 

50  thermore,  my  improvements  may  be  readily 
applied  to  an  ordinary  phonograph,  as  it  is 
necessary  only  to  remove  from  the  phono- 

graph the  shaft  which  carries  the  mandrel, 
feed  screw  and  driving  pulley,  and  substi- 

55  tute  therefor  the  concentric  shafts  2  and  10. 
pulley  3  and  parts  associated  therewith. 

In  order  to  prevent  longitudinal  move- 
ment of  the  shaft.  10  a  groove  29  is  formed 

in  the  end  thereof,  and  there  is  a  collar  30 
60  secured  by  a  set  screw  31  to  the  shaft  2. 

A  bent  plate  32  is  secured  to  said  collar  by 
a  screw  33.  in  such  a  Avay  that  its  end  en- 

gages said  groove  29,  as  shown  in  Fig.  1. 
In  order  to  lock  the  sleeve  14  in  either  of 

*5  its  operative  positions,  a  pair  of  grooves  34 

are  formed  in  the  shaft  2,  and  there  is  a 
small  pin  35  (see  Fig.  4)  mounted  iu  an 
opening  in  the  sleeve  14,  in  such  position 
as  to  enter  one  of  the  grooves  34  when  the 
sleeve  is  in  the  position  of  Fig.  1,  and  the  70 
other  of  said  grooves  when  said  sleeve  is  in 
the  po.sition  of  Fig.  2.  The  inner  end  of  the 
pin  35  is  rounded,  and  there  is  a  flat  spring 
36  secured  at  one  end  to  the  sleeve  14  by  a 
screw  ;57,  the  free  end  of  said  spring  press-  75 
ing  upon  the  head  of  the  pin  35,  whereby 
said  ])in  operates  as  a  detent  releasable  by 
the  longitudinal  movement  of  the  sleeve  14, 
which  will  ordinarily  be  operated  by  the 
hand,  although  special  means  may  be  pro-  80 
videti  for  this  purpose,  if  desired. 

Having  now  described  my  invention,  what 
I  claim  is: 

1.  In  a  phonograph,  the  combination  of 
the  main  shaft,  a  rotary  hollow  feed  screw  85 
shaft  surrounding  said  main  shaft,  a  gear 
concentric   and  rotatable  with  said  hollow 
shaft,  a  fixed  gear  concentric  therewith,  and  £ 
a  planet  wheel  for  driving  said  rotary  gear 
from  said  fixed  gear,  substantially   as  set  90 
forth. 

2.  In  a  phonograph,  the  combination  with 
the  rotating  hollow  feed  screw  shaft,  of  a 
rotary  shaft  within  said  screw  shaft,  means 
for  locking  said  shafts  together  so  as  to  95 
rotate  at  the  same  speed,  and  means  inter- 

changeable therewith  for  gearing  said  shafts 
togetlier  so  as  to  rotate  at  different  speeds 
and  comprising  a  fixed  and  a  rotary  gear 
concentric  with  said  shafts,  and  a  planet  100 
wheel,  substantially  as  set  forth. 

3.  In  a  phonogi'aph,  the  combination  of 
the  main  shaft,  a  rotary  hollow  feed  screw 
shaft  surrounding  said  main  shaft,  a  drive 

pulley  fixed  to  said  main  shaft  and  planet-  105 
ai-y  gearing  applied  to  said  pulley  and 
adapted  to  drive  the  hollow  shaft  in  the 
same  direction  as  the  main  shaft  but  at  a 

different  speed,  substantially  as  set  forth. 

4.  In  a  phonogi-aph,  the  combination  of  HO 
the  main  shaft,  a  rotary  hollow  feed  screw 
shaft  surrounding  said  main  shaft,  a  drive 

pullej'^  fixed  to  said  main  shaft,  and  plan- 
etary gearing  adapted  to  drive  the  hollow 

shaft  in  the  same  direction  as  the  main  H^ 
shaft  but  at  a  different  speed,  said  pulley 
being  recessed  to  receive  said  gearing,  sub- 
stantiall}'  as  set  forth. 

5.  In  a  phonograph,  the  combination  of 
the  main  shaft  and  hollow  feed  screw  shaft 

concentric  therewith,  a  longitudinally  mov- 
able sleeve  14  rotatable  with  the  hollow 

shaft  10,  said  sleeve  being  foi-med  with  a 
cup,  and  a  planet  wheel  adapted  to  con- 

nect said  shafts  in  driving  relation  and  so 
situated  as  to  be  protected  by  said  cup,  sub- 
stantiall}'  as  set  forth. 

6.  In  a  phonograph,  the  combination  of 
a  hollow  feed  screw  shaft  and  main  shaft 
concentric  therewith,  a  drive  pulley  secured 
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15 

to  the  main  shaft  and  formed  with  a  recess, 
a  sleeve  rotatable  with  said  hollow  shaft 
and  movable  longitudinally  thereof,  said 
sleeve  being  so  situated  as  to  close  said  re- 

cess fonned  in  said  pulley,  substantially  as 
set  forth. 

7.  In  a  phonograph,  the  combination  of 
the  hollow  feed  screw  shaft  and  main  shaft 
concentric  therewith,  a  drive  pulley  secured 
to  the  main  shaft  and  formed  with  a  recess, 
a  fixed  gear  concentric  with  said  pvilley  and 
situated  within  said  recess,  and  a  planet 
wheel  carried  by  said  pulley  in  driving  re- 

lation to  said  fixed  gear,  substantially  as  set 
forth. 

8.  In  a  phonograph,  the  combination  of 
the  hollow  feed  screw  shaft  and  main  shaft 

concentric  therewith,  a  sleeve  rotatable  with 
said  screw  shaft  but  slidable  into  different 
positions  axially  with  respect  thereto,  gear  20 
means,  means  for  coupling  said  shafts  to- 

gether directly  through  said  sleeve  in  one 
position  thereof  and  through  said  gear 
means  in  another  position  thereof,  and 
means  for  locking  said  sleeve  in  each  of  its  25 
operative  positions,  substantially  as  set 
forth. 

This   specification  signed   and  witnessed 
this  31st  day  of  August  1908. 

HENEY  T.  OLIVER. 

Witnesses : 
Delos  Holden, 
H.  H.  Dyke. 
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UNITED  STATES  PATENT  OFFICE. 
EDWIN  H.   MOBLEY,   OF  HILLSIDE,   PENNSYLVANIA. 

SOUND-BOX  FOR  TALKING-MACHINES. 

955,894. Specification  of  Letters  Patent.        Patented  Apr.  36,  1910. 
Application  filed  August  17,  1907.     Serial  No.  389,028. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edwin  H.  Mobley, 

a  citizen  of  the  United  States,  residing  in 
Hillside,  Montgomery  county,  Pennsyl- 

j  vania,  have  invented  certain  Improvements 
in  Sound-Boxes  for  Talking-Machines,  of 
which  the  following  is  a  specification. 
My  invention  relates  to  sound  boxes  for 

use    in    connection    with    records    having 

IQ  grooves  of  the  "  hill-and- valley  "  type,  the 
objects  of  my  invention  being  to  provide  for 
the  secure  connection  of  the  stylus  lever  to 
the  diaphragm,  and  for  the  proper  contact 
of  the  stylus  with  the  undulating  bottom  of 

l^  the  groove  without  impairing  the  desired 
freedom  of  movement  of  said  stylus  and 
without  aUecting  the  purity  of  the  repro- 

duction. These  objects  I  attain  in  the  man- 
ner  hereinafter   set   forth,   reference  being 

20  had  to  the  accompanying  drawing,  in 
which — 

Figure  1  is  a  view  partly  in  side  eleva- 
tion and  partly  in  vertical  longitudinal  sec- 
tion of  a  sound  box  constructed  in  accord- 

25  ance  with  my  invention;  Fig.  2  is  a  per- 
spective view  showing  certain  elements  of 

said  sound  box  detached  therefrom;  Fig.  3 
is  an  enlarged  perspective  view  of  the  blank 
from   which   the   diaphragm   connection   is 

30  made;  Fig.  4  is  a  perspective  view  of  the 
same  after  it  has  been  bent  for  application 
to  the  diaphragm  and  connecting  link,  and 
Fig.  5  is  a  sectional  view  illustrating  a  modi- 

fication of  one  of  the  features  of  my  in- 
35  vention. 

1  represents  the  cup-like  casing  of  the 
sound  box  to  which  the  diaphragm  2  may  be 
secured  in  any  desired  way,  the  means 
adopted  in  the  present  instance  for  effecting 

40  this  object  being  a  threaded  ring  3  which 
engages  a  thread  formed  on  the  inner  wall 
of  the  sound  box  and  serves  to  confine  the 
outer  portion  of  the  diaphragm  against  a 
suitable  shoulder  in  said  box. 

45  The  stylus  4  which  engages  the  groove  of 
the  record  is  carried,  as  usual,  by  one  arm 
of  a  stylus  lever  5,  pivotally  mounted  upon 
a  bracket  6  which  is  secured  to  a  weighted 
arm  7,  the  other  arm  of  said  lever  being 

50  connected  to  the  diaphragm  2  by  means  of 
a  link  8  which  passes  through  a  central 
opening  in  the  arm  7. 

The  arm  7  is  hung  by  means  of  a  pivot 
pin   9   to   a   block   10,   which   is   pivotally 

i  55  mounted  upon  a  pin  11,  the  latter  passing 
\       through  an  opening  in  the  sound  box  casing. 

and  having  a  threaded  upper  end  for  the  re- 
ception of  a  nut  11^  which  bears  upon  said 

casing.  The  pin  11  is  disposed  at  a  right 
angle  to  the  pivot  pin  9,  whereby  swinging  go 
movement  of  the  arm  7  in  all  directions  is 

permitted  within  the  limits  imposed  by  con- 
tact of  a  projecting  pin  12  at  the  outer  end 

of  the  arm  with  a  yoke  13  projecting  from 
the  face  of  the  sound  box,  as  shown  in  Fig.  65 
1,  freedom  of  lateral  movement  being  in- 

sured owing  to  the  fact  that  the  block  10 
can  swing  upon  the  pin  11,  and  the  latter 
can  turn  in  the  opening  to  which  it  is 
adapted.  70 

It  is  advisable  in  many  cases  to  employ 
in  connection  with  the  arm  7  a  spring  for 
pressing  upon  said  arm  and  imparting  an 
outward  thrust  thereto.  Such  a  spring  is 
illustrated  at  14  in  the  drawing,  one  end  of  75 
the  spring  being  secured,  by  soldering  or 
otherwise,  to  the  pivoted  block  10,  and  its 
other  end  bearing  upon  the  inner  face  of  the 
arm  7,  the  spring  having  a  central  opening 
or  slot  for  the  passage  of  the  link  8.  By  80 
this  means  the  spring  partakes  freely  of  the 
lateral  movements  of  the  arm  7  and  there- 

fore opposes  no  resistance  to  such  move- 
ments or  to  the  movements  of  the  stylus  4 

and  stylus  lever  5,  consequently  the  free-  85 
dom  of  movement  of  the  stjdus  is  not  re- 

stricted in  any  way  by  the  action  of  the 
sj)ring,  nor  is  the  purity  of  the  reproduc- 

tion impaired  by  any  scraping  contact  of  the 
spring  with  the  lever,  as  it  would  be  if  said  90 
spring  was  mounted  upon  a  fixed  member  of 
the  sound  box  casing  instead  of  upon  the 
l^ivoted  and  swinging  block  10.  In  so  far  as 
the  attainment  of  the  desired  result  is  con- 

cerned, it  is,  in  a  measure,  immaterial  which  95 
end  of  the  spring  is  the  one  to  be  secured, 
although  the  construction  shown  is  pre- 
ferred. 

If  adjustment  of  the  tension  of  the  spring 
14  is  desirable,  this  may  be  effected  either  bj-  100 
means  of  an  adjustable  screw  15  carried  by 
the  block  10,  and  bearing  upon  the  spring  in 
advance  of  its  ipoint  of  connection  to  the 
block,  as  shown  in  Fig.  1,  or  by  means  of  a 
screw  16  carried  by  the  arm  7  and  constitut-  105 
ing  the  bearing  point  for  the  free  end  of  the 
spring,  as  shown  in  Fig.  5. 

The  link  8  is  usually  cemented  to  the  dia- 
phragm 2  but  this  is  an  unstable  and  other- 

wise objectionable  means  of  attachment,  in  llO 
place  of  which  I  use  a  clip_consisting  of  a 
strip  20  of  sheet  metal  as  shown  in  Fig.  3, 
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this  strip  beinp;  first  bent,  as  shown  in  Fig.  4, 
so  as  to  torm  a  loop  21  with  shoulders  22  at  the 

base  and  projecting  wings  23,  which  after  be- 
ing passed  through  a  central  opening  in  the 

5  diaphragm  are  bent  down  ui)on  the  back  of 
the  same,  a  washer  24  being,  by  jjreference, 
interposed  between  the  diaphragm  and  the 
bent  wings,  and  another  washer  25  being  in- 
interposed  between  the  diaplu-agm  and  the 

10  shoulders  22  at  the  base  of  the  loop  21,  the 
latter  projecting  from  the  face  of  the  dia- 

phragm and  being  perforated  for  the  recep- 
tion of  the  lijik  8,  or  otherwise  constructed 

for  close  fitting  connection  with  said  link 
15  or  with  such  other  connection  as  may  be  in- 

terposed between  the  diaphragm  and  the 
stylus  lever.  The  clip  thus  rigidly  and  se- 

curely confined  to  the  central  portion  of  the 

diaphragm,    provides    a    stable    connection 
20  which  is  not  impaired  by  long  continued 

use  of  the  sound  box  or  by  changes  of  tem- 
perature  or   rough  handling  to  which  the 

sound  box  may  be  subjected. 
I  claim:— 

25  1.  The  combination,  in  a  sound  box  for 
talking  machines,  of  the  sound  box  casing 
and  its  diaphragm,  a  st3^1us  lever  connected 
to  the  diaphragm,  an  arm  to  which  said 
stylus  lever  is  pivoted,  a  member  to  which 

30  said  arm  is  pivoted,  said  member  having 
pivotal  connection  with  the  casing  the  axis 
of  which  connection  is  at  right  angles  to  the 
pivot  of  the  arm,  and  a  spring  cooperating 
with  the  arm  and  with  said  pivot  member, 

35  said  spring  being  secured  at  one  end  to  one 
of  said  parts  and  imparting  outward  thrust 
to  the  pivoted  arm. 

2.  The  combination,  in  a  sound  box  for 
talkmg  machines,  of  the  sound  box  casing 

40  and  its  diaphragm,  a  stylus  lever  connected 
to  the  diaphragm,  an  arm  to  which  said 
stylus  lever  is  pivoted,  a  member  to  which 
said  arm  is  pivoted,  said  member  having 
pivotal  connection  with  the  casing  the  axis 

45  of  which  connection  is  at  right  angles  to  the 
pivot  of  the  arm,  and  a  spring  connected  to 
said  pivot  member  and  bearing  upon  the 
back  of  the  arm  so  as  to  impart  outward 
thrust  to  the  latter. 

50  3.  The  combination,  in  a  sound  box  for 
talking  machines,  of  the  sound  box  casing 
and  its  diaphragm,  a  stylus  lever  connected 
to  tlie  diaphragin,  an  arm  to  which  said 
stylus  lever  is  pivoted,  a  block  to  which  said 

.55  arm  is  pivoted,  a  pin  upon  which  said  block 
is  pivotally  mounted,  said  pin  being  dis- 

posed at  right  angles  to  the  pivot  pin  of  the 
arm  and  being  pivotally  mounted  in  the 
casing,  and  a  spring  cooperating  w^ith  the 

60  arm  and  with  the  pivot  block,  said  spring 
being  secured  to  one  of  said  parts  and  serv- 

ing to  impart  outward  thrust  to  the  arm. 
4.  The  combination,  in  a  sound  box  for 

talking  machines,  of  the  sound  box  casing 
65  and  its  diaphragm,  a  stylus  lever  connected 

to  the  diaphragm,  an  arm  to  which  said 
stylus  lever  is  pivoted,  a  block  to  which  said 
arm  is  pivoted,  a  pin  upon  which  said  block 
is  pivotally  mounted,  said  pin  being  disposed 
at  right  angles  to  the  pivot  pin  of  the  arm  70 
and  being  pivotally  mounted  in  the  casing, 
and  a  spring  secured  to  said  pivot  block  and 
bearing  upon  the  back  of  the  arm  so  as  to 
impart  outw^ard  thrust  thereto. 

5.  The  combination,  in  a  sound  box  for  75 
talking   machines,    of   the   casing   and    its 
diaphragm,  a  pin  pivotally  mounted  in  said 
casing  and  having  a  block  pivotally  mounted 
thereon,  an  arm  pivoted  to  said  block,  and 
a  stylus  lever  pivotally  mounted  on  said  arm  80 
and  acting  upon  the  diaphragm. 

6.  The  combination,  in  a  sound  box  for 
talking  machines,  of  the  sound  box  casing 
and  its  diaphragm,  a  pivoted  and  swinging 
block  on  said  casing,  an  arm  pivoted  to  said  35 
block  and  carrying  a  stylus  lever  which  acts 
upon  the  diaphragm,  a  spring  cooperating 
with  said  arm  and  block  and  secured  to  one 
of  said  parts,  and  means  for  varying  the 
tension  of  said  spring.  90 

7.  The  combination,  in  a  sound  box  for 
talking  machines,  of  the  sound  box  casing 
and  its  diaphragm,  a  pivoted  and  swinging 
block  on  said  casing,  an  arm  pivoted  to  said 
block  and  carrying  a  stylus  lever  which  acts  95 
upon  the  diaphragm,  a  spring  cooperating 
with  said  arm  and  block  and  secured  to  one 
of  said  parts,  and  means  carried  by  the 
swinging  block  for  varying  the  tension  of 
said  spring.  lOO 

8.  The  combination,  in  a  sound  box  for 
talking  machines,  of  the  sound  box  casing 
and  its  diaphragm,  a  pivoted  and  swing- 

ing block  mounted  upon  said  casing,  an 
arm  pivotally  mounted  upon  said  block  and  105 
carrying  a  stylus  lever  which  acts  upon  the 
diaphragm,  a  spring  secured  at  one  end  to 
said  block  and  bearing  at  the  other  end  upon 
the  arm,  and  means  tor  varying  the  tension 
of  said  spring.  110 

9.  The  combination,  in  a  sound  box  for 
talking  machines,  of  the  sound  box  casing 
and  its  diaphragm,  a  pivoted  and  swinging 
block  mounted  upon  said  casing,  an  arm 
pivotally  mounted  upon  said  block  and  115 
carrying  a  stylus  lever  which  acts  upon  the 
diaphragm,  a  spring  secured  at  one  end  to 
said  block  and  bearing  at  the  other  end  upon 
the  arm,  and  means  carried  by  the  swinging 
block  for  varying  the  tension  of  said  spring.  120 

10.  The  combination,  in  a  sound  box  for 
talking  machines,  of  the  sound  box  casing 
and  its  perforated  diaphragm,  a  clip  passing 
through  said  diaphragm  and  having,  on  the 
outer  face  thereof,  a  member  with  shoulders  125 
providing  a  bearing  therefor,  and  projecting 
wings  bent  down  on  the  inner  face  of  the 
diaphragm,  a  washeT  interposed  between 
the  diaphragm  and  said  wings,  another 
washer  interposed  between  the  diaphragm  130 

i 
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and  said  shoulders,  a  stjdus  lever,  and  a  con- 
nection between  said  stylus  lever  and  that 

portion  of  the  clip  which  projects  beyond 
the  outer  face  of  the  diaphragm. 

5  11.  The  combination,  in  a  sound  box  for 
talking  machines,  of  the  sound  box  casing 

and  its  perforated  diaphrag-m,  a  clip  con- 
sisting of  a  strip  of  sheet  metal  bent  to  form 

a  shouldered  loop  with  wings  passing 
10  through  the  diaphragm  and  bent  down  on 

the  back  of  the  same,  a  washer  interposed 
between  the  diaphragm  and  the  shouldered 

portion  of  the  loop,  a  washer  interposed  be- 
tween the  diaphragm  and  the  bent  wings  of 

the  clip,  a  stylus  lever  and  a  connection  be- 
tween said  stylus  lever  and  the  loop  portion 

of  the  clip. 

In  testimony  whereof,  I  have  signed  my 
name  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses. 

EDWIN  H.  MOBLEY. 
Witnesses : 

Hamilton  D.  Tuener, 
Kate  A.  Beadle. 

15 
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To  all  whom  it  may  concern,: 

Be  it  known  that  I,  Vito  Ettore  d'Urso, 
a  .subject  of  King  Victor  Emmanuel  III  of 
Italy,  now  residing  in  Xew  York,  in  the 

5  county  of  New  York  and  State  of  Xew 
York,  have  invented  certain  new  and  useful 
Lnprovements  in  Sound  -  Amplifiers  for 
Phonographs,  of  which  the  following  is  a 
full,  clear,  and  exact  descri^Dtion,  wherebj^ 

IG  any  one  skilled  in  the  art  maj?^  make  and  use the  same. 

The  invention  relates  to  a  device  for  am- 

plifying the  sounds  resulting  from  the  con- 
tact of  a  reproducer  with  a  record  and  more 

15  particularly  to  a  self-contained  device,  in 
which  the  inclosing  casing  for  the  mechan- 

ism co-acts  to  secure  the  amplifying  effect  of 
the  sound  which  is  induced  by  the  repro- 

ducer of  a  phonographic  instrument. 
20  The  objects  of  the  invention  are  to  pro- 

vide a  simple  and  compact  device  in  Avhich 
the  inclosing  casing  may  be  utilized  as  a 
sound  amplifier. 
A  further  object  is  to  provide  a  device 

25  which  will  disjDense  with  the  ordinaiy  horn 
type  of  amplifier  and  secure  the  necessary 
amplification  of  sound  by  utilizing  a  direct 
channel  for  the  transmission  of  sound  from 

the  disk  or  record  through  the  inclosing  cas- 
30  ing  of  the  device. 

A  still  further  object  is  to  provide  a  cas- 
ing in  the  form  of  a  sound  amplifier,  which, 

in  normal  position,  will  inclose  the  j)arts  of 
the  mechanism  and  when  opened  for  use  will 

35  provide  an  amplifj^ing  or  sound-board  ef- 
fect, which  Avill  give  clear  unobstructed 

tones. 

Referring  to  the  drawings:  Figure  1  is 
a  perspective  view  of  the  device  illustrating 

40  the  application  of  the  amplifier.  Fig.  2  is 
a  similar  view  showing  the  casing  in  posi- 

tion to  produce  the  amplification  of  sound. 
Fig.  3  is  a  plan  view  of  the  device  illustrated 
in  Figs.  1  and  2,  partially  cut  in  section  and 

45  broken  away  to  illustrate  the  sound-conduct- 
ing channels.  Fig.  4  is  a  transverse  sectional 

view  on  the  central  line  of  Fig.  3.  Fig.  5  is 
a  sectional  view  on  the  line  x — x  of  Fig.  3. 
Fig.  6  is  a  detail  view  illustrating  a  stop  for 

50  the  record.  Fig.  7  is  a  cross-sectional  view 
through  the  mechanism  illustrated  in  Fig.  C. 
Fig.  8  is  a  plan  view  of  the  mechanism  illus- 

trated in  Fig.  6. 
Ordinarily   there   is   used    in    connection 

55  with  a  reproducer  for  phonographic  instru-  , 

ments,  a  horn  or  similar  device  for  amplify- 
ing the  sound  emanating  from  the  repro- 

ducer. Such  devices  must  necessarih'  be 

supported  with  reference  to  the  disk  or  cyl- 
inder record  and  owing  to  uncertain  balance  60 

maj^  effect  the  reproduction  of  sound,  caus- 
ing improper  action  of  the  reproducer  and 

a  scarring  of  the  record.  Furthermore,  such 
horns  as  have  been  commonly  iised,  accentu- 

ate the  mechanical  sounds  of  the  instrument  65 

and  give  a  more  or  less  "  brassy  "  or  "  tinny  " 
effect  to  the  reverberations  induced  by  the 

rejDroducer,  passing  over  the  record.  Fur- 
thermore, such  devices  are  cumbersome  and 

require  adjustment  with  reference  to  the  in-  70 
strvmient  and  must  be  applied  to  or  removed 
from  the  instrument  for  the  purposes  of 
ordinaiy  transportation. 

It  is  one  of  the  primal  objects  of  the  pres- 
ent invention  to  provide  a  simple  inclosing  75 

casing  for  the  mechanism  of  the  instrument 
which,  when  ojDened  in  an  ordinary  manner, 
will  provide  an  amplifier  for  the  sound  pro- 

ducing mechanism  which  Avill  have  all  of  the 
ordinary  benefits  of  a  horn  or  like  amplifier,  80 
without  its  disadvantages.     The  results  are 
obtained  by   utilizing   an    inclosing   casing 

having  a  cover,  and  when  opened,  will  foi-m 
a  sounding-board  or  amplifier  and  will  be 
directly  connected  through  a  channel  within  85 
the  main  casing  with  the  reproducer  which 
cooperates  with  the  record. 

Referring  to  the  drawings  the  numeral  1, 
denotes  a  main  casing  which  is  of  ordinary 
rectangular  form  as  shown  herein,  and  is  90 

provided  with  a  hinged  cover  2,  which  in- 
closes the  record  disk  3,  reproducer  4,  and 

sujDporting  arm  5.  One  portion  of  the 
main  casing  is  occupied  b}^  the  motor  and 
mechanical  mechanism,  not  specifically  95 
shown  herein,  and  the  cover  2,  when  openecl, 
is  so  hinged  on  a  line  6,  that  its  rear  end  7, 
passes  down  into  the  main  casing  1,  and 
registers  with  an  interior  channel  8,  which 

supports  the  reproducer.  100 
In  Fig.  1,  the  device  is  shown  as  com- 

pletely inclosed  and  in  condition  for  trans- 
portation. In  Fig.  2,  the  device  is  shown 

with  the  sound  amplifjdng  cover  tilted  back 

forming  the  sounding-board  for  amplify-  105 
ing  the  sounds  induced  by  the  reproducer  4. 

Obviously,  any  form  of  reproducer  or  disk 
or  record  may  be  utilized  in  connection  with 
the  amplifying  device  herein  described,  and, 

of  course,  the  motor  and  mechanical  parts  ̂ 10 
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for  rotating  the  disk  or  record  of  whatever 
form  may  be  of  any  desired  type  in  common 
use. 

The  reproducer  is  preferably  mounted 
5  upon  the  arm  5,  which  is  of  tubular  form 

suitabl}'  arranged  upon  ball-bearings  or 
anti  -  friction  -  bearings  10,  in  the  base  or 
cover-i)late  11,  of  the  machine.  Directly 
below  the  mounted  end  of  the  arm  5,  and 

10  registering  therewith  is  a  tubular  conduit 
12,  which  connects  with  the  chamber  14, 
arranged  in  one  portion  of  the  main  casing 
1,  and  of  such  a  form  that  it  will  register 
with  the  end  7,  of  the  cover  2,  when  the 

15  latter  is  ojjoned.  It  will  be  seen  from  the 
above  description  that  the  main  casing  is 
reall}'  divided  into  two  compartments,  the 
comjiartment  13,  being  utilized  for  the 
mechanical  parts  for  operating  the  records 

20  and  the  compartment  14,  serving  to  receive 
the  lower  end  of  the  cover  2,  when  it  is 
tilted  upon  its  hinged  line  C.  In  other 
words,  the  cover  is  of  reentrant  form  hinged 
transversely   in  such   a  manner  that  when 

25  opened  it  will  project  into  the  compartment 
14,  and  form  a  direct  and  inclosed  sound- 
conveying  channel  from  the  reproducer  4. 
Being  curved  and  of  the  proper  form,  it 
will   receive   the   sound   waves   and  deflect 

30  them  outwardly,  giving  an  amplifying  ef- 
fect which  takes  the  place  of  the  ordinarj^ 

horn  type  of  amplifier.  At  the  same  time, 
the  amplifj'ing  device  herein  disclosed, 
forms  a  complete  cover  for  the  device. 

35  Obviously,  the  inclosing  casing  and  cover 
ma}'  be  made  from  any  desired  material. 

In  Figs.  6  to  8,  there  is  illustrated  a  form 
of  stop  device  for  the  record  which  may  be 
conveniently   used  in   connection   with  the 

40  mechanism.  This  consists,  briefly,  of  a 
plunger  20,  having  a  buffer- face  21,  adapted 
to  come  into  or  to  be  removed  from  contact 

with  the  supporting  plate  of  the  record. 
One  end  is  provided  with  a  latch  22,  which, 

45  cooperating  with  a  spring-latch  23,  holds 
the  plunger  20,  in  either  of  its  positions  of 
adjustment. 

Obviously,  the  specific  details  of  the  mech- 
anism may  be  varied  to  a  considerable  ex- 

tent without  departing  from  the  spirit  and  50 
intent  of  the  invention,  which  contemplates 
an  inclosing  casing  having  various  positions 
of  adjustment,  and  providing  a  suitable 
sound  amplifier,  the  whole  mechanism,  in- 

cluding the  amplifier,  being  self-contained.  55 
What  I  claim  as  my  invention  and  desire 

to  secure  by  Letters  Patent  is: — 
1.  A  sound  amplifier  for  phonographs  or 

the  like  embodying  a  cover  hinged  to  a  main 
casing  and  having  a  portion  thereof  adapted  60 
to  i^roject  inwardly  into  said  casing  when 
the  cover  is  opened,  a  conduit  arranged  in 
the  casing  and  opening  toward  the  inwardly 
projecting  portion  of  the  cover,  and  a  sound 
reproducer  connected  to  the  opposite  end  65 
of  said  conduit. 

2.  In  combination  with  a  casing  for  a 
sound  reproducing  mechanism,  a  cover 
therefor  hinged  intermediate  its  ends,  said 
cover  having  a  portion  adapted  to  project  70 
into  the  casing  when  the  cover  is  in  open 
position,  a  conduit  extending  through  the 
casing  and  opening  toward  the  inwardly 

projecting  jDortion  of  the  cover  and  a  repro- 
ducer arm  connecting  with  said  conduit.         75 

3.  In  combination  with  a  sound  reproduc- 
ing mechanism,  a  casing  comprising  a  main 

casing  and  a  cover,  said  cover  adapted  when 
open  to  extend  downwardly  Avithin  said 
casing  and  project  above  said  casing,  a  sound  80 
conveying  conduit  arranged  in  said  casing 
and  opening  toward  the  downwardly  pro- 

jecting end  of  the  cover,  and  a  reproducer 
mechanism  connecting  with  said  conduit. 

4.  In  combination  with  a  sound  produc-  85 
ing  mechanism  having  a  casing,  and  a 
sound-conveying  conduit  with  a  compart- 

ment connecting  with  said  conduit,  a  cover 
hinged  above  said  compartment  and  adapt- 

ed to  be  swung  as  to  its  lower  end  into  said  90 
compartment  connecting  Avith  the  conduit 
and  a  reproducer  mechanism  connecting 
with  said  conduit. 

VITO  ETTORE  D'UKSO. 
Witnesses : 

Nicola  Ferri, 
FoRORi  J.  Spieler. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Charlie  E.  West, 

Jr.,  a  citizen  of  the  United  States,  residing 
at  Hopkinsville,  in  the  county  of  Christian 

5  and  State  of  Kentucky,  have  invented  a  new 
and  useful  Sound  Recording  and  Eeproduc- 
ing  Machine,  of  which  the  following  is  a 
specification. 

This  invention  has  reference  to  improve- 
10  ments  in  sound  recording  and  reproducing 

machines  of  the  type  where  the  recorder  or 
reproducer  is  constrained  to  move  in  a  right 
line  across  the  record  tablet. 

The  object  of  the  present  invention  is  to 
15  adapt  to  such  a  machine  the  type  of  soimd 

amplifier  wherein  either  the  amplifier  as  a 
whole  is  movable  in  one  plane  only  about  a 
vertical  axis,  or  one  member  only  is  movable 
to  any  point  of  the  horizon  and  the  other 

20  member  is  moved  by  the  sound  box  as  it 
travels  across  the  record  tablet,  and  both 

members  coact  to  constitute  a  single  con- 
tinuously-expanding sound  horn  or  ampli- 

fier. 

25  The  invention  consists  essentially  in  pro- 
viding a  sound  reproducing  or  recording 

machine  of  the  type  wherein  the  sound  box 
is  positively  propelled  across  the  record  in 
a  straight  line  with  a  taper  horn  movable 

30  in  one  plane  only  or  with  a  swinging  taper 
arm  connection  forming  a  part  of  a  sound 
amplifier,  the  other  part  of  which  connects 
at  its  smaller  end  with  the  large  end  of  the 
taper  arm  and  is  expanded  into  an  open 

35  mouth  or  bell  of  usual  tyj)e. 
The  invention  comprises  a  connection  be- 

tween the  sound  box  and  the  taper  arm 
whereby  the  latter  is  permitted  to  move 
about  a  vertical  axis  so  that  its  smaller  end, 

40  adjacent  to  the  sound  box,  describes  an  arc 
and,  therefore,  changes  its  relation  with  the 
sound  box.  This  connection  is  so  related  to 

the  taper  arm  that  it  will  move  relatively 
into  and  out  of  the  same  to  permit  the  arm 

45  to  travel  through  a  curved  path,  and  it  will 
also  have  a  relative  movement  with  relation 

to  the  sound  box  itself,  so  as  to  have  a  rela- 
tive movement  to  the  sound  box  about  an 

axis  perpendicular  to  the  axis  of  the  sound 
50  box. 

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, —  55 

Figure  1  is  a  side  elevation,  partially  in 
section,  of  a  sound  reproducing  machine 
with  my  invention  applied  thereto,  unessen- 

tial parts  being  omitted;  Fig.  2  is  a  plan 
view  of  the  same;  Fig.  3  is  a  longitudinal  60 
section,  partly  in  elevation,  of  a  modified 
form  of  my  invention ;  and  Fig.  4  is  a  cross 
section  of  the  structure  shown  in  Fig.  3. 

Referring  to  the  drawings,  there  is  shown 
a  case  1  such  as  is  usuall}^  provided  with  65 
sound  recording  or  reproducing  machines, 
and  containing  the  motor  for  driving  the 
same.  Upon  the  top  of  this  machine  there 
is  suitably  mounted  for  rotation  a  sound- 
record  tablet  suj)port  or  mandrel  2,  shown  70 
in  the  drawings  as  carrying  a  cylindrical 
sound-record  3.  Carried  upon  a  suitable 
feeding  mechanism  4,  such  as  is  usually  em- 

ployed in  machines  using  cylindrical  record 
tablets,  there  is  a  sound  box  5  shown  in  the  75 
drawings  as  a  reproducer  sound  box  but 
which  may,  of  course,  be  a  recording  sound 
box.  The  sound  record  support  and  the  sound 
box  and  its  support  and  feeding  mechanism 

constitute  in  themselves  no  part  of  the  pres- 
ent invention  and  maj'  be  of  any  commercial 

type  found  in  the  machines  using  cjdin- 
drical  record  tablets;  that  is,  in  machines 
where  the  sound  record  is  rotated  upon  an 

axis  but  is  not  movable  longitudinally  there- 
on and  the  sound  box  is  fed  in  a  right  or 

straight  line  across  the  record  parallel  with 
the  axis  thereof  when  cylindrical  records 
are  used,  or  on  a  radius  thereof  when  flat 

or  disk-shaped  records  are  used.  The  sound  90 
box  5  is  provided  with  a  neck  6  of  the  usual 
type,  designed  to  convey  the  sound  to  or 
from  the  diaphragm,  from  or  to  the  horn  or 
sound  amplifier.  In  machines  of  this  type 
the  sound  box  is  usually  so  supported  that  95 
the  neck  6  stands  at  an  angle  to  the  vertical, 
and  in  the  machine  constructed  in  accord- 

ance with  my  invention  this  neck  6  is  re- 
ceived in  one  end  of  a  short  tube  7,  the  other 

end  of  which  is  formed  with  a  circumfer-  100 
ential  flange  8  terminating  in  a  thickened 
periphery  9.  The  portion  of  the  flange  8 
interior  to  the  thickened  portion  9  consti- 

tutes an  annular  seat  for  the  flanged  end  10 
of  a  short  tube  11,  so  bent  that  when  the  105 
flanged  end  10  is  seated  upon  the  flanged 

80 
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end  8  of  the  tube  7,  this  flanged  end  10  will 
be  in  line  with  the  tube  7  and  the  other  end 
of  the  tube  11  will  lie  in  a  horizontal 
plane.  The  horizontal  portion  of  the 

5  tube  11  enters  the  smaller  end  of  a  taper 
arm  12,  such  as  is  commonly  used  upon 
sound  reproducing  machines  of  the  type 
where  disk-shaped  records  are  employed, 
and  the  record  groove  itself  constitutes  a 

10  feeding  means  for  propelling  the  taper  arm 
around  a  vertical  axis. 

The  large  end  of  the  arm  12  is  formed 
with  a  neck  portion  entering  a  ring  13  rest- 

ing on   an  annular  shoulder  formed  in  a 

15  ring  14,  w'hich  latter  is  formed  on  or  carried 
by  the  upper  end  of  a  bracket  24  fast  at 
its  other  end  to  the  case  1  of  the  machine. 
Passing  diametrically  through  the  neck  of 
the  arm  12,  and  the  ring  13,  parallel  to  the 

20  case  1,  there  is  a  pin  13'.  By  this  structure 
the  arm  12  may  turn  upon  a  vertical  axis  to 
as  great  an  extent  as  desired,  and  also  has  a 
limited  movement  on  a  horizontal  axis. 
Above  the  shoulder  supporting  the  ring  13 

25  the  ring  14  has  another  shoulder  formed 
therein  upon  which  is  supported  the  smaller 
end  of  an  amplifying  horn  section  15,  of 
the  usual  type  but  of  which  only  a  portion 
is  shown  in  the  drawings.    In  order  to  hold 

30  the  horn  section  15  in  place,  there  is  secured 
to  the  upper  side  of  the  ring  14  a  retaining 
ring  16  which,  in  order  to  be  applied  around 
the  end  of  the  horn  15,  is  made  of  two  parts 
and  secured  to  the  ring  14  hj  screws  or  in 

35  any  other  manner  desired. 
The  mounting  of  the  horn  15  permits  it 

to  be  moved  around  a  vertical  axis  coinci- 
dent with  the  center  of  the  ring  14  to  any 

point  of  the  horizon  desired,  and  the  mount- 
40  ing  of  the  taper  arm  12  is  such  that  it  may 

be  swung  around  the  same  axis.  The  meet- 
ing ends  of  the  larger  joart  of  the  taper  arm 

12  and  the  smaller  j^art  of  the  horn  section 
15  are  coincident,  and  these  two  parts  12 

45  and  15  so  formed  as  to  constitute  a  sound 
amplifying  horn,  for  the  sound  waves,  of 
constantly  inci'easing  diameter  from  the 
smaller  end  of  the  taper  arm  to  the  bell  end 
of  the  horn  section  15.    The  tube  11  is  free 

50  to  move  longitudinally  within  the  smaller 
end  of  the  taper  arm  12,  and  for  this  piir- 
pose  the  exterior  of  the  tube  11  and  the 
interior  of  the  taper  arm  12,  where  the  tube 

11  is  movable  within  the  ai^m  12,  are  made 
55  cylindrical  so  that  the  tube  11  is  supported 

by  the  arm  12  and  has  sufficient  range  of 
longitudinal  travel  therein  to  adapt  it  to 
the  particular  machine  to  which  the  inven- 

tion may  be  applied. 

CO  "^^'^len  the  sound  box  is  fed  across  the 
record  positively  in  the  usual  manner,  it 
carries  with  it  the  tube  7,  the  tube  11  and 
the  taper  arm  12,  which  latter,  it  is  to  be 
understood,  then  moves  in  a  horizontal  plane 

only.  Since  the  sound  box  moves  across  the  65 
record  in  a  straight  line  and  the  taper  arm 
12  has  its  smaller  end  moving  through  an 
arc,  there  is  a  corresponding  change  in  the 
relative  positions  of  the  sound  box  and  the 
taper  arm.  This  is  provided  for  by  the  tube  70 
11  which  is  capable  of  moving  longitudi- 

nally into  and  out  of  the  small  end  of  the 
taper  arm  12,  and  also  by  the  manner  of 
mounting  the  end  10  of  the  tube  11  in  the 
seat  i^rovided  tlierefor  at  the  upper  end  of  75 
the  tube  7,  this  permitting  a  certain  axial 
movement  of  the  tube  11  with  relation  to  the 
tube  7  on  a  vertical  axis  about  the  joint 
formed  between  the  flanged  end  10  and  its 
seat  in  the  flange  8.  80 

It  will  be  seen  that  by  this  invention  there 
is  provided  a  large  amplifying  horn  within 
a  constricted  space,  whereby  the  floor  space 
of  the  machine  is  very  considerably  reduced 
from  that  of  a  machine  provided  with  a  85 
straight  amplifying  horn  supported  upon  a 
suitable  stand  either  attached  to  the  ma- 

chine or  separate  therefrom.  Also,  the  sound 
box  and  those  parts  carrying  the  same  are 
relieved  from  the  weight  of  the  horn,  which  90 
is  often  considerable  even  where  an  attempt 
is  made  to  counterbalance  the  horn. 

While  that  portion  of  the  sound-transmit- 
ting space  between  the  sound  box  and  the 

smaller  end  of  the  taper  section  12  of  the  am-  95 
plifying  horn,  occupied  by  the  tubes  7  and 
11,  is  approximately  of  constant  diameter, 
as  shown  in  the  drawings,  these  connecting 
parts  may  be  made  of  constantly  increasing 
diameter  to   conform  to  an  extent  to  the  100 
taper  of  the  arm  12,  but  in  practice  the  short 
extent  of  sound  conduit  of  constant  diameter 
has  been  found  to  not  interfere  to  a  marked 
degree  with  the  purity  and  freedom  of  the 
tone.  The  connecting  parts  between  the  sound  105 
box  and  the  amplifying  horn,  if  made  of  one 
diameter   throughout,   should   be   made    as 
short  as  possible,  since  it  is  found  that  where 
the  tubular  conduit  of  constant  diameter  is 

of  any  considerable  length  there  is  a  muf-  no 
fling  or  obscurity  of  tone  which  is  very  detri- 

mental to  the  best  reproduction  of  sound. 
In  Figs.  3  and  4  there  is  shown  a  modi- 

fied form  of  the  invention  whereby  the  tu- 
bular portion  11  is  omitted  and  the  tubular  115 

portion  7  is  connected  directly  to  the  smaller 
end  of  the  taper  horn  section  12.  In  the 
structure  shown  in  these  figures  the  upper 
end  of  the  tube  7  has  a  flange  8  with  a  thick- 

ened periphery  9,  as  in  Fig.  1.  The  tube  11  120 
of  Fig.  1  is  replaced  by  a  plate  17  having  a 
short  tubular  neck  18  terminating  in  a  flange 
10  seated  on  the  flange  8.  The  plate  17  pro- 

jects for  a  distance  to  each  side  of  the  tube 
7  and  to  a  longer  distance  at  the  front  and  125 
back  thereof.  The  plate  17  is  provided  on 
its  longer  sides  with  overhanging  flanges  19 
forming  a  channel  for  receiving  the  out- 

I 
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turned  edges  20  at  the  smaller  down-turned 
end  of  the  taper  section  12.  The  construc- 

tion is  such  that  the  small  end  of  the  taper 
arm  moves  in  a  longitudinal  direction  in  the 
flanges  or  channels  19,  so  that  a  sound  box 
seated  in  the  lower  end  of  the  tube  7  may 
move  in  a,  straight  line  across  the  record 
tablet  while  the  taper  arm  end  moves  about 
an  arc  struck  from  the  axis  of  the  arm. 

The  sAvivel  joint  between  the  tube  7  and 
neck  18  provides  for  the  slight  relative 
movement  of  rotation  between  the  horn  sec- 

tion 12  and  the  sound  box  neck. 
The  down-turned  end  of  the  horn  section 

12  is  elongated  in  the  direction  of  the  length 

of  the  taper  arm  12  to  permit  the  necessary- 
extent  of  longitudinal  movement  with  rela- 

tion to  the  plate  17,  and  the  said  plate  17 
should  be  made  long  enough  to  always  cover 
the  down-turned  end  of  the  taper  arm  sec- 

tion or  a  suitable  slot  therein  whatever  the 
relative  position  of  the  opening  in  the  horn 
to  the  opening  in  the  plate  17  may  be. 

In  order  to  provide  for  the  adjustment  of 
the  bracket  24  so  that  the  height  of  the  taper 
arm  12  with  relation  to  the  sound  box  may 
be  properly  adjusted,  the  said  bracket  24 
is  provided  at  its  point  of  connection  with 
the  case  1  with  flanges  21  in  which  are 
formed  elongated  slots  22  and  screws  or 
bolts  23  pass  through  these  slots  22  and  into 
the  case  1  and  coact  with  the  slots  to  permit 
the  vertical  adjustment  of  the  bracket  24. 

While  it  has  been  customary  heretofore 
to  provide  the  two-part  amplifying  horn 
with  a  taper  section  movable  in  one  plane 
only  for  sound  reproducing  machines  of  the 
disk  type,  by  the  present  invention  such  a 
horn  with  all  the  advantages  attending  its 
use,  is  adapted  to  both  sound  recording  and 
reproducing  machines  of  the  type  using  cy- 

lindrical records. 
The  proportions  of  the  several  parts  may 

be  changed  to  adapt  the  invention  to  various 
types  of  talking  machines. 

I  claim : — 
1.  In  a  sound  recording  and  reproducing 

machine,  a  taper  horn  section  movable  in 
one  plane  only,  a  sound  box  movable  across 

50  the  record  in  a  straight  line  only,  and  a 
connecting  neck  between  the  sound  box  and 
the  horn  section  movable  longitudinally  in 
the  latter  and  composed  of  two  parts  swh^- 
eled  together  at  a  point  between  the  sound 

30 
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box  and  the  horn  section,  one  part  being  55 
freely  rotatable  as  a  whole  relatively  to  the 
other  at  the  swivel  connection  on  an  axis 
perpendicular  to  the  plane  of  movement  of 
the  horn  section. 

2.  In  a  sound  recording  and  reproducing  60 
machine,  a  taper  horn  section  constrained 
to  move  in  one  plane  only  about  a  vertical 
axis,  a  sound  box  constrained  to  travel  across 
a  sound  record  in  a  straight  line  parallel  to 
the  plane  of  movement  of  the  horn  section,  65 
a  tubular  connection  carried  by  the  smaller 
end  of  the  horn  section  and  movable  longi- 

tudinally with  reference  to  the  same,  another 
tubular  connection  carried  by  the  sound 
box,  and  a  §wiveJ  joint  between  the  two  70 
tubular  connections  having  its  axis  of  rota- 

tion perpendicular  to  the  plane  of  movement 
of  the  horn  section. 

3.  In  a  sound  recording  and  reproducing 
machine,  a  taper  arm  constituting  a  portion  75 
of  the  sound-amplifying   means    and    con- 

strained to  move  in  one  plane  only,  a  sound 
box  constrained  to  move  in  a  straight  line 
across  the  record  tablet,  a  tubular  sound- 
conveying  section  carried  by  the  small  end  80 
of  the  tajDer  section  and  movable  longitudi- 

nally with  reference  thereto,  another  tubu- 
lar section  connected  to  the  sound  box  and 

provided  with  an  annular  seat  at  one  end 
receiving  the  end  of  the  first-named  tubular  85 
connection  remote  from  the  taper  arm,  and 
means  for  holding  the  two  tubular  sections 

together. 
4.  In  a  sound  recording  and  reproducing 

machine,  a  two-part  sound  amplifier  having  90 
one  section  connected  at  its  smaller  end  to 
the  sound  box  and  formed  with  an  annialar 
flange  at  its  larger  end,  a  supporting  ring 
or  collar  provided  with  an  annular  seat  for 
the  flange,  another  horn  section  having  its  95 
smaller  end  provided  with  an  annular  flange 
and  provided  with  an  annular  seat  of  larger 
diameter  than  the  seat  for  the  other  horn 
section  and  contiguous  thereto,  and  means 
for  confining  the  flanges  on  the  horn  section  100 
in  juxtaposed  relation. 

In  testimony  that  I  claim  the  foregoing 
as  my  own,  I  have  hereto  affixed  my  signa- 

ture in  the  presence  of  two  witnesses. 
CHARLIE  E.  WEST,  Jr. 

Witnesses : 
Edwaed  W.  Clark, 
George  E.  F.  Jones. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Eeinhold  Berndt, 

manufacturer,  a  citizen  of  Germany,  resid- 
ing at  Berlin,  Germany,  have  invented  new 

5  and  useful  Improvements  in  Phonographs, 
of  which  the  following  is  a  specification. 

This  invention  relates  to  phonographs 
with  a  device  for  strengthening  the  sound 
by  means   of  a  friction   disk  continuously 

10  driven  from  the  motor  and  arranged  be- 
tween the  needle  and  the  membrane,  all  the 

l^arts  concerned  in  the  strengthening  of  the 
sound  (the  needle,  the  friction  disk,  the 
brake  band  and  the  membrane)  being  mount- 

15  ed  in  a  common  frame. 
The  purpose  of  the  invention  is  to  render 

the  movements  of  the  needle  due  to  uneven- 
ness  in  the  phonogram  surface  (e.  g.  an 
Edison    cylinder)    harmless,    which    move- 

20  inents  when  a  frame  is  used  which  cannot 
follow  them  must  cause  alterations  in  the 
magnitude  of  the  friction  and  therefore  of 
the  sound  strengthening.  The  most  obvious 
solution  of  this  problem  would  be  to  make 
the  whole  frame  oscillatory,  as  is  usual  with 
ordinary  sound  boxes,  balancing  the  frame 
hj^  means  of  a  counter  weight.  If  this  is 
done,  however,  particularly  if  the  trumpet 
is  mounted  upon  the  frame  a  very  large  mass 

30  is  required  to  be  moved.  According  to  the 
invention  therefore,  only  the  friction  disk 
and  the  membrane  are  arranged  in  this  way, 
being  pivoted  for  this  purpose  upon  an  os- 

cillating part  of  the  frame  together  with  a 
35  counter  weight  while  the  axis  of  the  needle 

is  left  as  before  in  an  immovable  part  of  the 
frame. 

The  invention  is  illustrated  in  the  accom- 
panying drawing  in  one  form  of  construc- 

40  tion  which  is  suited  for  the  well  known  Edi- 
son cylinder. 

1  indicates  the  axle  of  the  cylinder  cone,  2 
the  cone  itself,  3  the  cylinder,  4  the  carrying 
arm  movable  upon  the  rod  6,  6  the  support- 

ing guide,  7  the  disengaging  lever  and  8  the 
trumpet.  In  place  of  the  sound  box  hitherto 

usual  there  is  provided  in  a  ring  4'  of  the 
carrying  arm,  a  ring  9  which  carries  the 
supporting  frame  10  for  all  the  members 
necessary  for  the  reproduction  and  strength- 

ening of  the  sound.  The  immovable  part 
of  this  supporting  frame  is  bent  at  an  angle 
and  carries  on  the  one  hand  the  trumpet  8 
and  on  the  other  hand  two  lugs  11.    In  these 

55  latter  is  mounted  an  axle  12  for  the  oscillat- 
ing part  of  the  frame  which  consists  essen- 
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tially  of  two  cheeks  13.    These  are  rigidly 
connected  on  the  one  hand  with  the  frame 
15  of  the  membrane  16  and  on  the  other 
hand  with  a  balance  weight  17,  and  they  60 
carry  also  an  axle  18  for  the  friction  disk 
19.    The  friction  band  20  which  rests  upon 
the  disk  19  is  connected  by  rods  21,  22,  on 
the  one  hand  with  the  membrane  16,  and 
on  the  other  hand  with  the  angle  lever  24,  65 
25  carrying  the  needle  23.    This  angle  lever 
is  pivoted  at  27  upon  a  weighted  lever  26 
(or  a  spring)   which  is  hinged  to  a  lug  28 
of  the  frame  10.    It  is  desirable  also  to  in- 

sert a  spring  29  between  the  frame  and  the  70 
sound  box  15.    If  there  are  any  inequalities 
in  the  cylinder  3  they  cause  the  needle  23  to 
turn  first  about  the  axle  27  and  these  oscil- 

lations are  transmitted  through  the  rod  22 
to  the  brake  band  20,  through  this  latter  to  75 
the  friction  disk  19  and  the  members  mount- 

ed with  it  in  the  cheeks   13,  producing  a 
revolution  of  these  parts  about  the  axle  12. 
Such  revolution  is  rendered  possible  by  a 
short  tube  30  which  connects  the  mouths  of  80 
the  sound  box  15  and  the  trumpet  8.     The 
transference  of  such  inequalities,  however, 
is  damped  from  the  start  by  the  jdelding 
mounting  of  the  axle  27  of  the  angle  lever 
24,   25    carrying   the   needle   23,   upon   the  85 
weighted  lever  26. 

The  present  invention  further  attains  the 
special  advantage  that  the  revolution  of  the 
friction  disk  19  which  is  continuously  driven 
from  the  driving  mechanism  causes  the  oscil-  90 
lating  part  13  to  lift  and  so  largely  relieves 
the  needle  23  of  stress,  in  consequence  of  the 
braking  effect  of  the  band  20  and  the  man- 

ner of  suspension.  For  instance  if  the  fric- 
tion disk  19  is  turned  clocliwise  it  tends  to  95 

take  the  band  20  with  it  in  the  same  direc- 
tion on  accoimt  of  the  friction.  As  a  result 

there  is  a  turning  moment  upon  the  cheeks 
13  which  bear  the  disk  19  about  the  axis  18. 

The  cheeks  13,  however,  cannot  turn  about  100 
this  axis  but  only  about  the  axle  12,  so  there 
is  a  tenclencj'  to  revolve  about  this  axis  also 
in  a  clockwise  direction  but  to  a  correspond- 

ingly diminished  extent.  The  needle  23  can 
with  this  arrangement  follow  every  in-  105 
equality  of  the  record  3  but  requires  a  very 
much  smaller  pressure  than  heretofore,  in 
order  to  transmit  the  oscillations.  Conse- 

quently the  phonograph  record  wears  much 
more  slowly.  In  the  position  of  rest  the  110 
movable  part  13  may  rest  upon  the  angle 
lever  24,  25  from  which  it  is  lifted  by  the 
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revolution  of  the  friction  disk  19.  The  driv- 

ing of  the  friction  disk  li)  from  the  driv- 

ing shaft  can  be  eli'ected  in  known  manner by  means  of  a  correspondingly  movable 
5  coupling,  or  instead  from  a  s^Decial  driving 

motor  which  is  also  mounted  upon  the  part 
13  and  the  weight  of  which  must  be  balanced 
by  a  corres])onding  counter  Aveight. 

I  claim : 

;,0  1-  I"  ii  phonograph,  the  combination  with 
a  record,  a  needle  cooperating  therewith,  and 

a  diaphragm,  of  a  carrying  arm,  an  oscilla- 
tory support  mounted  on  the  carrying  arm, 

the  diaphragm  being  carried  by  said  oscil- 
;5  latory  supijort,  a  rocking  support  for  the 

needle,  a  friction  disk  carried  by  the  dia- 
l)hragn)  support,  and  a  band  operating  over 
said  disk  and  respectively  connected  to  the 
diaphragm  and  needle. 

20  2.  In  a  phonograph,  the  combination  with 

a  I'ecord,  of  a  duiphragm  a  counterbalanced 
oscillatory  support  therefor,  a  friction  disk 
carried  by  said  support,  a  needle  coiiperat- 
ing  with  the  record,  and  a  band  operating 

25  over  the  disk,  and  connected,  respectivelv,  to 
the  diaphragm  and  needle, 

3.  In  a  phonograph,  the  combination  witii 

a  record,  of  a  diaj)hragm,  a  suj^port  there- 
for, a  pivoted  carrier  arm,  said  support  be- 

30  ing  mounted  for  oscillatory  movement  on 
said  arm,  a  friction  disk  carried  by  said 

supj)ort,  a  needle  cooperating  with  the  rec- 

ord, a  movable  support  for  the  needle,  and 
a  Ijand  operating  over  the  friction  disk  and 
connecU'tl,    respectively,   to   the   diaphragm  35 and  needle. 

4.  In  a  phonograj^h,  the  combination  with 
a  record,  of  a  diaphragm,  a  support  there- 

for, a  pivoted  carrier  arm,  said  support  be- 
ing mounted  for  oscillatory  movement  on  40 

said  carrier  arm,  a  friction  disk  carried  by 
said  support,  a  needle  cooperating  with  said 
record,  a  jnovable  support  to  which  the 
needle  is  pivotally  connected,  and  a  band 
operating  over  the  fricti(m  disk,  and  con-  45 
nected,  lespectively,  to  the  needle  and  dia- 

l)hragm. 
5.  In  a  phonograph,  the  combination  with  a 

record,  of  a  pivoted  supporting  arm,  a  frame 
carried  thereby,  a  rocking  support  carried  by  50 
said  frame,  a  Jiaphragm  carrier  supported  on 

said  rocking  supjDort,  a  needle  also  pivotall}' 
connected  to  said  frame,  and  means  carried 
by  tlie  diaphragm  support,  and  connected, 

respective!)',  to  the  diaphragm  and  needle,  55 
for  relieving  the  pressure  of  the  needle 

against  the  record. 
In  testimou}'  whereof  I  have  signed  my 

name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

REINHOLU  BERNDT. 
'NA'^itnesses : 

Henry  Hasper, 
WOLDEMAR  HaUPT. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Frederick  H.  Osborn, 

a  citizen  of  the  United  States  of  America, 
and  a  resident  of  Garrison,  county  of  Put- 

5  nam,  and  State  of  New  York,  have  invented 
certain  new  and  useful  Improvements  in 
Sound  -  Eeproducing  Machines  and  Records 
Therefor,  of  which  the  following  is  a  specifi- 

cation, reference  being  had  to  the  accom- 
10  panying  drawings,  forming  a  part  thereof. 

My  invention  relates  to  improvements  in 
sound    reproducing   machines    and    records 
therefor,  and  particularly  to  means  therein 
for    automatically    stopping    the    machine 

15  upon  the  completion  of  a  sound  reproducing 
operation. 
My  invention  consists  in  providing  elec- 

trical circuit  closing  means  including  a 
member  carried  by  the  reproducer,  which  is 

20  held  normally  out  of  contact  with  the  face 
of  the  record  while  the  stylus  of  the  re- 

producer is  traveling  along  the  greater  por- 
tion of  the  sound  groove  in  the  said  record, 

and  in  deepening  the  groove,  at  the  inner 
25  end  thereof,  whereby  the  stylus  in  entering 

the  deeper  portion  of  the  groove  will  cause 
the  said  member  to  be  lowered  to  engage  the 
face  of  the  record  and  thereby  to  close  cir- 

cuit, by  means  of  which  an  electrical  stop- 
30  ping  device  is  put  into  operation. 

The  object  of  my  invention  is  to  automat- 
ically stop  the  movement  of  the  record  at  a 

predetermined  point  by  an  electrical  means, 
circuit  for  which  is  closed  by  the  coaction  of 

35  some  portion  of  the  record  itself  with  the 
sound  reproducer  or  traveling  arm  while  at 
the  same  time  avoiding  the  employment  of 
any  portion  for  this  purpose  which  projects 
above  the  face  of  the  record,  and  also  with- 

40  out  employing  the  stylus  itself  as  a  part  of 
the  electrical  circuit. 

In  order  that  my  invention  may  be  fully 
understood,  I  will  now  proceed  to  describe 
certain  embodiments  thereof,  having  refer- 

■^5  ence  to  the  accompanying  drawings  illus- 
trating the  same,  and  will  then  point  out  the 

novel  features  in  claims. 

_  In  the  drawings :  Figure  1  is  a  partial  top 
view   and   partial  horizontal  section   of   a 

50  sound  reproducing  machine  having  elec- 
trical stopping  means  embodying  my  inven- 
tion. Fig.  2  is  a  detail  vertical  transverse 

section  therethrough.  Fig.  3  is  an  enlarged 
transverse  section  through  the  record  at  the 

55  circuit  closing  point  therein.  Fig.  4  is  a  de- 
tail perspective  view,  showing  a  portion  of  a 

cylindrical  record  having  a  circuit  closing 
element  therein.  _  Fig.  5  is  a  view  similar  to 
Fig.  1,  of  a  modified  form  of  the  machine. 

The  machine  illustrated  comprises  a  ver-  60 
tical  shaft  10  which  is  rotated  by  a  suitable 
motor,  not  shown;  a  table  11  secured  to  ro- 

tate therewith;  a  record  12  mounted  upon 
the  table,  the  said  record  12  having  the  usual 
sound  groove  13  therein ;  a  reproducer  14 ;  a  65 
stylus  15,  carried  by  the  said  reproducer,  and 
a  swinging  or  traveling  tone  arm  16  which 
carries  the  said  reproducer.    An  electrically 
operated    stopping    device    17    including    a 
brake  member  18  is  mounted  in  proximity  to  70 
the  periphery  of  the  table  11,  the  brake  being 
adapted  to  be  tripped  electrically  upon  the 
closing  of  an  electric  circuit.    This  device  is 
fully  described  and  claimed  in  U.  S.  Patent 
No.   904,890   granted  to  me  November  24,  75 
1908.    The  circuit  for  the  electric  closing  de- 

vice may  be  traced  from  one  side  of  a  gener- 
ator 38  to  the  stopping  device  17,  thence 

from  the  stopping  device  to  a  circuit  termi- 
nal 27,  thence  from  another  circuit  terminal  80 

28  back  to  the  generator  33. 
The  record  disk  12  is  provided  with  a  cir- 

cuit closing  element  26  which  is  located  in 
proximity  to  the  end  of  the  sound  groove  13, 
the  said  circuit  closing  element  being  prefer-  ̂ 5 
ably  a  metallic  strip  which  is  molded  right 
into  the  record,  with  the  face  thereof  flush 
with  the  face  of  the  said  record.  In  the  spe- 

cific construction  shown  in  Figs.  1  to  4  in- 
clusive this  element  26  has  no  normal  elec-  ̂ ^ 

trical  connection  with  any  other  part,  but  it 
is  adapted  to  act  as  a  bridge  piece  to  close 
circuit  between  the  two  terminals  27  and  28 
when  the  tone  arm  and  sound  box  carried 

thereb}^  have  swung  inward  in  the  operation  ̂ 5 
of  the  machine,  to  a  point  wherein  the  stylus 
has  reached  the  termination  of  the  sound 
groove  13.  When  the  bridge  piece  thus 
closes  circuit  through  the  terminals  27  and 

28  the  circuit  through  the  electrically  con-  100 
trolled  stopping  device  17  will  be  completed 
and  the  brake  member  18  will  be  caused  to 
engage  the  periphery  of  the  table  11,  thereby 
stopping  the  machine.  It  will  thus  follow 

that  by  properly  positioning  the  element  26  105 with  respect  to  the  end  of  the  sound  groove, 
the  machine  will  always  be  automatically 

stopped  regardless  of  the  length  of  the  rec- 
ord or  the  position  of  the  traveling  arm  with 

respect  to  any  fixed  point  in  the  machine.  HO Because  it  is  undesirable  that  the  terminals 
27  and  28  which  are  preferably  in  the  form 
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of  flexible  brushes,  should  be  normally  in 
contact  with  the  face  of  the  record,  and  it 
is  also  undesirable  that  the  element  26  should 

project  beyond  the  face  of  the  record,  I  have 
6  so  mounted  the  brushes  27  and  28  with  re- 

spect to  the  stylus  that  they  will  be  normally 
held  out  of  contact  with  the  face  of  the  rec- 

ord while  the  stylus  is  traveling  along  the 
groove  in  the  reproduction  of  sound,  but  I 

10  nave  deepened  the  terminal  portion  29  of  the 
groove  (see  particularly  Fig.  3)  whereby  the 
sound  box  will  be  permitted  to  drop  when 
the  stylus  reaches  this  portion  of  the  groove, 
to  an  extent  sufficient  to  permit  the  brushes 

15  to  drop  into  contact  with  the  bridge  piece  26. 
By  this  means  the  brushes  27  and  28  may  be 
normally  held  well  away  from  the  face  of 
the  record  and  prevented  from  trailing  there- 

over, while  they  will  be  brought  surely  and 
20  positively  into  engagement  with  the  element 

26  when  the  end  of  the  groove  is  reached. 
It  will,  of  course,  be  understood  that  in- 

stead of  employing  the  element  26  as  a 
bridge  piece  to  close  circuit  through  two 

25  brushes  upon  the  tone  arm,  it  may  itself  be 

employed  as  a  cii'cuit  terminal,  such  a  modi- 
fication being  one  which  would  be  obvious  t(3 

anyone  familiar  with  electrical  appliances, 
and  in  Fig.  5  I  have  shown  a  modification 

30  in  which  such  a  terminal  23  is  employed,  the 
same  being  connected  by  a  wire  24  with  a 
metallic  sleeve  25  which  is  in  electrical  con- 

nection with  the  shaft  10,  the  said  shaft  be- 
ing connected  by  a  wire  22  with  the  tripping 

35  device  17.  A  wire  21  connects  the  generator 
33  with  the  tripping  device,  and  a  wire  20 
connects  the  opposite  side  of  the  generator 
33  with  a  binding  post  in  electric  connection 
with  the  tone  arm. 

40  In  Fig.  4  I  have  shown  a  cylindrical  form 
of  record  30  which  is  provided  with  a  con- 

tact terminal  31  at  the  termination  of  the 
sound  groove  32  thereof.  It  is  obvious  that 
my  invention  is  equally  applicable  to  either 

45  the  disk  or  cylindrical  form  of  sound  repro- 
ducing means. 

"Wliat  I  claim  is: 
1.  In  a  sound  reproducing  machine,  the 

combination   with   a   record   carrier   and   a 
50  record  carried  thereby,  the  said  record  being 

provided  with  a  sound  groove  having  a 
deeper  portion  at  the  termination  thereof, 
of  a  reproducer  provided  with  a  stylus  and 
a    traveling    arm    therefor,    circuit    closing 

55  means  including  a  member  carried  b}'  the 
said  reproducer  and  traveling  arm  and  held 
normally  out  of  contact  with  the  face  of  the 
record  while  the  stylus  is  traveling  along 
the  greater  portion  of  the  said  sound  groove 

but  being  allowed  to  engage  the  face  of  the  60 
said  record  when  the  stylus  reaches  the 
deeper  portion  of  the  said  sound  groove, 
and  an  electric  stoj^ping  means,  the  circuit; 
for  Avhich  is  arranged  to  be  controlled  by 
the  engagement  of  the  said  contact  member  65 
with  the  face  of  the  said  record. 

2.  In  a  sound  i-eproducing  machine,  the 
combination  with  a  rotatable  record  carrier 
and  a  record  carried  thereby,  the  said  record 
being  providetl  Avith  a  sound  groove  having  70 
a  deeper  portion  at  the  termination  thereof 
and  provided  with  a  circuit  closing  element 
in  proximity  thereto,  the  face  of  the  said 
circuit  closing  element  being  substantially 
flush  with  the  face  of  the  said  record,  of  a  75 
re^jroducer  provided  with  a  stylus  and  a 
traveling  arm  therefor,  a  circuit  closing  ele- 

ment carried  by  the  said  re2")roducer  and 
traveling  arm,  the  said  circuit  closing  ele- 

ment being  normally  out  of  contact  with  the  80 
face  of  the  said  record  but  arranged  to  be 
lowered  to  engage  the  circuit  closing  ele- 

ment carried  hj  the  record  when  the  stylus 
reaches  the  deeper  jDortion  of  the  groove, 
and  an  electric  stopping  device  the  circuit  85 
for  which  is  arranged  to  be  closed  by  the  co- 
engagement  of  the  two  said  circuit  closing 
elements. 

3.  In  a  sound  reproducing  machine,  the 
combination  with  a  rotatable  record  carrier  90 
and  a  record  carried  thereby,  the  said  recortl 
being  provided  with  a  sound  groove  having 
a  deeper  portion  at  the  termination  thereof 
and  having  a  metallic  plate  located  in  prox- 

imity thereto,  the  face  thereof  being  sub-  95 
stantially  flush  with  the  face  of  the  said 
record,  of  a  reproducer  pro\dded  with  a 
stylus  and  a  traveling  arm  therefor,  two 

contact  elements  cari'ied  by  the  said  re- 
producer and  traveling  arm,  the  said  ele-  100 

ments  being  normally  insulated  from  each 
other  and  held  out  of  contact  with  the  face 
of  the  said  record  during  the  time  the  stylus 
is  traveling  through  the  greater  portion  of 
the  said  sound  groove,  the  said  elements  106 
being  arranged  to  be  lowered  to  the  level  of 
the  face  of  the  record  and  to  be  engaged  by 
the  metallic  plate  carried  by  the  said  record 
when  the  said  stylus  reaches  the  deeper  por- 

tion of  the  sound  groove,  and  an  electric  110 
stopi^ing  device,  the  circuit  for  which  is  ar- 

ranged to  be  closed  by  the  engagement  of 
the  two  said  contact  elements  with  the  said 
metallic  plate. 

FKEDERICK  H.  OSBORN. 
Witnesses : 

C.  CoBURN  Darling, 
Egbert  R.  Meigs. 
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Application  filed  April  20,  1904.     Serial  No.  204,024. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Joseph  Sanders,  a 

citizen  of  the  United  States,  and  resident  of 
Washington,  in  the  District  of  Columbia, 

5  have  invented  certain  new  and  useful  Im- 

provements in  Sound-Eecord  Tablets,  of 
which  the   following  is  a  specification. 

M}-  invention  has  reference  to  improve- 
ments in  sound  record  tablets,  particularly 

10  flat  sound  record  tablets,  such  as  are  em- 
l^loyed  in  the  commercial  gramophone,  al- 

though the  invention  is  also  applicable  for 
use  in  phonographs  and  graphophones. 

The    gramophone    tablet    which    is    used 
15  commercially,  consists  of  a  flat  disk  of  hard 

rubber  or  of  an  imitation  of  hard  rubber, 
having  a  sound  record  impressed  on  one  or 
both  surfaces  in  the  shape  of  a  spiral  groove 

of  even  depth,  the  groove  itself  being  lat- 
20  erally  undulating,  and  these  lateral  undu- 

lations or  sinuosities  correspond  to  the  re- 
corded soimd  waves,  which  are  reproduced 

from  the  tablet  by  causing  the  sinuosities 
to  react  upon  a  style  and  diaphragm,  as  is 

25  well  known  to  those  skilled  in  the  art. 

In  a  phonograph  or  graphophone  record 
the  groove  is  not  of  uniform  depth,  but  of 
varying  depth,  and  the  variations  of  depth 
in   that    case    correspond    to    the    recorded 

30  soimd  waves,  which  are  then  reproduced 

from  the  tablet  b}''  causing  these  vertical 
undulations  to  react  upon  a  style  and  dia- 

phragm in  the  manner  well  known  to  those 
skilled  in  the  art. 

35  The  material  of  the  flat  gramophone  rec- 
ord tablets  is  now  almost  universally  a  com- 

position of  matter  in  which  shellac  is  com- 
bined with  infusorial  earth  or  with  baryta, 

or  other  like  substances.    The  shellac  serves 

40  as  a  binder  for  the  powdery  body  of  baryta 
or  infusorial  earth,  and  the  mixture  forms 

a  mass,  which,  like  hard  rubber,  is  sof- 
tened by  heat,  but  is  very  hard  when  cold. 

The  sound  record  is  impressed  upon  such 
45  talilets  by  a  metallic  matrix  on  which  the 

undulations  corresponding  to  sound  waves 
appear  in  raised  lines.  A  lump  or  mass  of 
the  record  material,  heated  until  it  is  quite 
soft   or   in   a   doughy   condition,   is   placed 

50  upon  the  matrix  and  is  pressed  out  into  a 
disk,  in  intimate  contact  with  the  matrix, 
by  the  ajDi^lication  of  considerable  force  and 
this  tablet  of  record  material  is  kept  in 
contact  with  the  matrix  until  cool  and  hard. 

55  In  order  to  serve  its  purpose  the  record  ma- 
[       terial  must  be  of  such  character  that  it  be- 

comes soft  and  plastic  when  heated,  so  that 
it  will  then  receive  the  impress  of  a  matrix, 
and  when  cold  it  must  be  so  hard  that  it  will 

then  not  receive  an  impression  from  a  ma-  33 
trix,  will  not  elasticallj^  yield  to  and  will 
not  perceptibly  wear  under  the  action  of  a 
gramophone  reproducing  style;  only  to 

such  materials  do  I  apply  the  term  gi'amo- 
phone  "record  material."  In  this  process  it  35 
is  necessary  that  a  considerable  thickness 
or  mass  of  the  tablet  material  be  used  in 
order  that  the  body  of  it  form  a  yielding 
cushion  for  the  impressed  surface  at  the 
time  when  the  pressure  is  exerted  upon  it  by  73 
the  matrix.  The  impression  obtained,  that 
is  to  say,  the  spiral  groove,  is,  under  all 
circumstances,  very  shallow,  rarely  exceed- 

ing a  depth  of  ̂ ^0^  of  an  inch,  so  that  it 
would  seem  to  be  sufficient  to  heat  and  73 
soften  the  tablet  only  at  its  upper  surface 
and  leave  the  remainder  quite  hard.  Ex- 

perience, however,  has  shown  that  such  jjrac- 
tice  will  not  jaeld  a  good  impression  and 
that  it  is  necessary  that  the  record  material  30 
be  vielding  to  a  considerable  depth  and 
preferably  throughout  its  whole  mass  in 
order  that  good  impressions  from  the  matrix 
be  obtained.  This  is  one  of  the  reasons  why 
the  record  tablets  are  made  of  considerable  85 
thickness.  Another  reason  for  this  practice 
is  that  the  resinous  tablet  is  rather  brittle, 
so  that  when  dropped  upon  a  hard  table 
or  upon  a  hard  floor  it  will  crack  and  break 
if  made  as  thin  as  it  might  otherwise  be  90 
made.  The  material  employed,  however, 
particularly  the  shellac,  is  quite  expensive, 
and  for  this  reason  strength  is  frequently 
sacrificed  to  cheapness. 

It  is  the  object  of  my  inA-ention  to  pro-  93 
duce  a  record  tablet  that  contains  only  a 
minimum  of  resinous  or  similar  record  ma- 

terial, but  which  nevertheless  yields  under 
the  pressure  of  the  matrix  to  a  considerable 
depth,  and  which  is  also  very  much  stronger  100 
than  the  record  tablets  made  altogether  of 
the  resinous  compounds  usually  employed. 

In  the  accompanying  drawing  I  show  a 
cross  section  of  a  record  tablet  made  in  ac- 

cordance with  my  invention.  105 
In  this  drawing  1  represents  a  disk  of 

card  board,  or  other  stiff,  tough,  fibrous  ma- 
terial. This  is  made  of  the  size  usually 

given  to  gramophone  tablets;  it  has  a  hole 
2  at  the  center  for  mounting  on  a  turn-table  110 
when  sound  reproduction  is  desired.  This 
disk  is  coated  with  a  thin  layer  3  of  the 



s 966,904 

rosiiious  record  niatorial,  arlapted  to  receive, 

when  healed,  (he  iiiipiession  of  a  sound  rec- 
ord matrix;  such  impression  is  indicated  at 

4.     Since  it  is  desirahle  to  use  no  more  of 

5  this  material  than  is  necessary,  T  prcferahly 

apply  to  the   card  hoard  or  other   fihrous 

hase,  first  a  siziuj;  5  of  rosin  which  will  sink 

into 'the  surface  of  the  card  board  for  a  dis- 
tance,   or    may    permeate    the    can!    board 

10  throu{,diout,  or  any  other  kind  of  sizing  that 

softens  under  heat,  that  well  adheres  to  or 

sinks  to   a   certain   distance  into   the   card 

boa  I'd  and  to  which  the  superimposed  layer 

of  record  material  also  well  adheres,  may  be 

15  used.     This  sizing,  by  closing  the  pores  of 
the  surface  of  the  card  board,  prevents  the 

absorption  by  the  body  of  the  card  board 

of  the  superimposed  layer  of  record  ma- 
terial, and  when  the  sizing  permeates  the 

20  card  board  it  acts  as  a  binder  for  the  fibers 

causing  the  tablet  to  retain  its  shape  after 

pressing  and  making  it  more  solid  and  com- 
pact, for,  without  the  binding  action  of  the 

sizing  of  the  card  board  fibers  would  tend  to 

25  return  to  their  original  shape  when  the  pres- sure is  relieved.  .  . 

When  rosin,  which  I  prefer  as  a  sizing, 

is  employed,  I  dissolve  it  in  benzol,  alcohol 

or  other  like  solvent,  and  either  dip  the  tab- 

30  let  into  the  solution  and  then  withdraw  it 

and  allow  the  solvent  to  evaporate,  or  this 

sizing  can  be  applied  by  a  brush. 

Upon  the  sized  paste  board  or  other  fibrous 
disk  the  record  material  may  be  applied  in 

35  anv  desired  manner,  but  in  order  that  the 

record  material  form  a  uniform  and  at  the 

same  time  thin  layer,  I  have  found  that  it  is 

best  that  it  be  applied  in  a  fluid  state.  For 

this  purpose  the  record  material  may  be 

40  dissolved  in  a  suitable  solvent  and  the  sized 

disk  dipped  into  that  mass  or  painted  with 

the  same,  so  that  after  the  evaporation  of  the 

solvent  there  remains  upon  the  surface  of 

the  disk  a  thin  layer  of  the  record  material. 

45  I  have  found  that  the  layer  of  record  ma- 

terial need  not  be  thicker,  but  may  be  thin- 
ner than  jU  of  ̂ n  ii^ch;  it  is  thus  a  mere 
film.  .     ,     , 

The  record  material  which  is  particularly 

50  adapted  for  the  production  of  my  improved 
sound  record  tablet  consists  of  shellac  as  a 

binder  and  of  an  oxid  of  a  metal,  preferably 

the  natural   oxid  of  iron   as  the  powdery 

body.     To  prepare  this  material  for  -appli- 
55  cation  to  the  tablet,  I  dissolve  the  shellac 

in  alcohol   and  mix  into  this  solution   the 

requisite  quantity  of  metal  oxid,  so  that  the 
whole  mass  forms  a  rather  thin  paint  or 

emulsion.     I  have  found  the  proportion  of 

60  two  parts  of  shellac  to  three  parts  of  iron 

oxid,  gives  good  results. 

This  mode  of  preparing  the  record  ma- 
terial by  dissolving  the  shellac  or  other  rosin, 

or  gum,  or  other  binder,  and  then  mixing 

65  the  oxid  of  iron  or  other  proper  substance 

75 

85 

into  it,  gives  an  exceedingly  intimate  and 

uniform    mixture,    such    as   cannot   be    ob- 
tained bv   stirring  the  powdery  l)fKly   into 

the  molten  mass  of  the  binder.    Another  im- 

portant advantage  results  from  this  process  70 

of   making  the   record   material   is  that   it 

avoids  the   necessity   of  fusing   the  shellac 

or  other  binder  ami  thus  the  danger  of  de- 

teriorating the  same  by  the  high  tempera- 
ture  to   which    it   must  be  subjected.     The 

paint  thus  obtained  is  applied  to  the  sized 
fibrous  disk  either  by  a  brush,  as  in  ordinary 

painting,   or   the   disk   is   immersed   in   the 

paint.     The  alcohol  evaporates  readily  and 
there  is  then  upon  the  disk  a  hard  thin  film   go 

of  record  material.     A  sound  record  is  im- 

pressed  upon  this  disk,  upon  one  or  both 

surfaces,  by  heating  the  disk  until  the  record 

material  becomes  plastic,  and  then  pressing 

onto  it  a  suitably    prepared    matrix    of    a 

sound  record,  and  holding  it  in  contact  with 

the  disk  until  the  latter  has  cooled  and  the 

record  material  has  become  quite  hard. 

The  record  tablet  constituted  as  above  de- 
scribed is  very  much  tougher  and  stronger  90 

than   record   tablets    entirely    composed   of 

record  material,  and  it  receives  and  retains 

the  impress  of  a  matrix  fully  as  well  as  if 

it  were  entirely  composed  of  record  material, 
since  the  card  board  or  other  fibrous  base,  95 

particularly  when  impregnated  throughout 

with  sizing,  yields  under  the  pressure  of  the 

matrix  sufficiently  for  the  purpose.     At  the 

same  time  my  improved  tablet  is  very  much 

cheaper  than  tablets  which  are  made   en-  100 
tirely  of  record  material  such  as  the  shellac mixture  now  used. 

The  sizing  described,  because  it  is  hard 

and  resisting  when  cold  and  softens  under 

the  action  of  the  degree  of  heat  usually  em- 

ployed in  the  manufacture  of  sound  record 

duplicates  from  a  matrix  of  a  sound  record 

may  be  termed  ''  thermoplastic",  which  term 
is  also  applicable  to  the  specific  sound  record 
material  hereinbefore  described  as  well  as 

to  other  sound  record  materials  of  the 

gramophone  class. When  the  tablet  blank  is  subjected  to  the 

heat  and  pressure  usually  employed  the  plas- 

licity  of  the  sizing  permits  some  displace- 
ment of  the  fibers  of  the  base  from  their 

initial  relations  and  furthermore  there  will 

be  some  flowing  of  the  sizing  when  softened 

by  heat  and  the  structure  is  subjected  to 

pressure.  The  softened  sizing  appears  to 
serve  as  a  lubricant  for  the  fibers  of  the  body 

material  of  the  base  permitting  and  facili- 

tating the  movement  of  the  fibers  one  upon 
another  to  an  extent  sufficient  to  cause  the 

base  to  readily  conform  to  the  grosser  i25  | 

irregularities  in  the  active  faces  of  the 
matrix  or  die  or  both  when  a  sound  record 

duplicate  is  being  pressed,  and  to  also  con- 
form to  anv  lack  of  true  parallelism  Ix^ween 

the  matrix  and  die  or  wdiere  the  pressing  130 
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surfaces  are  not  true  planes.  Because  of 
this  automatic  adjustment  of  the  base  to  the 
matrix  and  die  as  the  sound  record  groove 
is  being  impressed  into  tlae  record  material 
on  the  surface  of  the  tablet,  the  active  face 

of  the  uiiitrix  is  brought  into  intimate  con- 
tact with  the  record  material  at  all  points 

and  a  perfect  impression  results. 

AA'hen  tlie  sized  base  has  been  cooled  to 
ovdinarj'  temperatures  before  the  pressure  is 
i-elieved.  the  sizing  hardens  and  sets  and 
anchors  the  fibeis  against  their  normal  or 
inherent  tendency  to  return  or  spring  back 

"when  relieved  from  pressure.  It  follows, 
therefore,  that  the  base  of  the  tablet,  is  itself 
thermoplastic. 

'\Mien  a  tablet  is  formed  wholh-  of  gramo- 
phone material  in  which  case  thej^  may  be 

termed  "  homogeneous "  tablets  to  distin- 
guish them  from  the  composite  tablets  of 

the  present  invention,  and  esj)ecially  with 
homogeneous  tablets  formed  of  the  shellac 
mixtures  now  in  common  use,  there  is  a  mass 

How  of  the  material  which  is  not  only  wear- 
ing on  the  active  face  of  the  matrix,  l)ut  tlie 

tlies  are  liable  to  dish  because,  in  the  manu- 
facture of  homogeneous  tablets  of  shellac 

mixtures,  it  is  customai-y  to  apply  the  ma- 
terial in  the  form  of  a  heated  lump  cr  mass 

to  the  middle  portion  of  the  matrix  and  to 
then  force  the  hot  plastic  material  outward 
to  the  edges  of  the  matrix. 
With  a  tablet  constructed  in  accordance 

with  the  present  invention  the  pressure  is 

YO]'}'  evenly  distributed  at  all  times  over  the 
entire  active  surfaces  of  the  matrix  and  die 
since  the  tablet  blank,  that  is,  the  tablet 
before  the  sound  record  groove  is  impressed 
therein,  is  nearly  or  quite  coextensive  with 

the  matrix.  Consequently  there  is  no  lia- 
bility of  dishing  the  die  and  for  this  reason 

the  dife  may  be  made  much  thinner  and  the 

heating  and  cooling  is  expedited  and  han- 
dling is  facilitated. 

The  normal  characteristics  of  the  fibi'ous 
material  of  the  base  of  the  tablet,  in  so  far 
as  .this  fibrous  material  resists  anj'  marked 
changes  in  shape  under  the  pressure  em- 

ployed,^predominate  in  the  sized  and  coated 
tablet  blank,  and  while  the  sizing  imparts 

thermoplasticit}'  to  the  base  of  the  tablet, 
such  thermoplasticit}^  is  not  sufficient  to 
cause  the  base  to  lose  its  shape  when  heated 
or  to  then  flow  under  pressure  except  to  the 
very  limited  extent  necessary  to  cause  it  to 
conform  to  irregularities  in  or  want  of 
parallelism  between  the  matrix  and  die  or 
of  tablet  blank  v/ith  either  of  them..  AVhat 
adjustment  of  the  base  of  (he  tablet  blank  to 
the  matrix  or  die  or  both  of  them  may  occur 

A\hile  the  imj)re-sing  of  the  sound  record 
groove  is  progressing  is  so  limited  in  extent 
that  there  is  no  danger  of  rupturing  or 
otherwise  injuring  the  thin  film  of  record 
material  on  the  surface  of  the  tablet  blank. 

Furthermore,  the  record  material  of  the  film 
while  flowing  sufficiently  to  insure  a  perfect 
conforinity  to  tl;e  matrix  under  the  action 
of  heat  and  pressure,  does  not  Aoav  to  any 
such  extent  or  cause  such  wear  on  the  matrix  73 
as  occurs  when  t!ie  tablets  are  made  of  homo- 

geneoMS  material. 
While  the  improved  tablet  or  tablet  blank 

is  lighter  and  far  less  frangible  than  the 
homogeneous  tablets  due  to  predominant  75 
characteristics  of  the  fibrous  body  material, 
and  can  also  be  more  cheaply  and  expedi- 

tiously produced  than  can  the  homogeneous 
tablets,  the  brilliancy  of  reproduction  from 
sound  record  grooves  impressed  in  the  nn-  80 
proved  or  composite  tablets  is  fully  equal  to 
that  from  homogeneous  tablets.  This  is  due 
to  the  hardness  imparted  to  the  base  of  the 
tablet,  hj  the  sizing,  the  composite  tablet 
with  the  sound  groove  impressed  therein  85 
being  comparable  to  homogeneous  tablets  of 
the  shellac  compositions  in  resonant  quali- 
ties. 
The  thermoplastic  material  of  the  base 

poition  of  the  tablet  imparts  such  charac-  90 
teristics  to  the  base  that  the  bending  and 

expansion  coefficients  of  the  base  and  sur- 
facing of  record  material  are  so  nearly  alike 

as  to  prevent  cracking  of  the  surface  film 
of  record  material,  and  warping  of  the  95 tablet.  . 

While  it  is  practicable  to  coat  only  one 
surface  of  the  fibrous  disk  with  the  record 

material,  I  have  found  it  preferable  to  coat 
the  disk  on  both  sides  and  on  the  edges  in  100 
order  to  prevent  Avarping;  and  this  I  do 
whether  a  sound  record  is  impressed  only 
on  one  side  or  both. 
While  I  have  found  the  record  material 

composed  of  shellac  and  metallic  oxid  to  105 
be  the  best  for  the  purpose  of  my  invention, 
I  am  by  no  means  confined  to  the  use  of 
these  materials.  Other  compounds  may  be 
used  although  not  with  like  advantage. 

1  do  not  herein  claim  the  process  of  mak-  110 
ing  the  record  tablets,  since  such  process  is 
claimed  in  another  application,  Serial  No. 
252,840,  filed  by  me  on  March  30,  1905,  as 
a  division  of  this  case. 

Having  now  fully  described  my  invention  115 
I    claim    and    desire   to    secure    by   Letters 
Patent : 

1.  A  sound  record  tablet  consisting  of  a 
base  of  stiff  fibrous  material,  with  a  sizing 
which  softens  when  heated  applied  to  its  120 
surface,  and  a  layer  of  gramophone  record 
material  upon  the  sizing,  substantially  as 
described. 

2.  A  sound  record  tablet  consisting  of  a 
stiff  fibrous  base,  with  a  sizing  that  softens  125 
when  heated  applied  to  its  surface,  and  a 

layer  of  gramophone  record  material  super- 
imposed thereon  and  a  sound  record  gi'oove 

impressed  therein,  substantially  as  described. 
3.  A  soimd  record  tablet  consisting  of  a  130 
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disk  of  cardboard,  having  its  surface  sized 
with  rosin,  and  a  layer  of  gramophone 
record  niateiial  applied  thereto,  substan- 

tially as  described. 
5  4.  A  sound  record  tablet  consisting  of  a 

disk  of  cardboard,  with  a  sizing  of  rosin 
applied  to  its  surface,  a  layer  of  gramophone 
record  material  superimposed  thereon,  and  a 

sound  roH'ord  groove  impressed  into  the 
10  record  material,  substantially  as  descrit)ed. 

5.  As  a  new  article  of  manufacture,  a 

iiormally  Hat  ivcord  blank  of  sufficient  rigid- 
ity to  substantially  maintain  its  normal 

sha])e  iu  ordinat'v  handling,  said  blank  hav- 
15  ing  a  homogeneous  core  or  center  made  up  of 

a  porous  bod}'  of  fibrous  material  and  a 
bond  of  size  permeating  said  body,  a  surface 
coating  of  size  on  said  body  and  a  surface 

of  plastic  grauu)phoue  material  on  the  coat- 
20  ing  of  size,  said  plastic  material  being 

adapted  to  receive  and  retain  impressions, 
substantially  as  described. 

6.  A  sound  record  tablet  consisting  of  a 
base  of  stiff  fibrous  material  with  a  sizing 

25  that  softens  when  heated  applied  to  its  sur- 
face, and  a  layer  of  suitable  record  material 

upon  the  siziny,  substantially  as  described. 
7.  A  sound  record  tablet  consisting  of  a 

stiff  fibrous  base,  with  a  sizing  that  softens 
30  when  heated  applied  to  its  surface,  and  a 

layer  of  suitable  I'ecord  material  superim- 
posed thereon  and  a  somid  record  groove 

impressed  therein,  substantially  as  described. 
8.  A  sound  record  disk  tablet  consisting 

35  of  a  base  of  fibrous  material  having  resin- 
ous material  upon  its  surface  and  in  its  body 

and   a   surface  of  suitable  record  material 

applied  to  said  base. 
9.  A  sound-record  tablet  consisting  of  a 

40  base  of  stiff  fibrous  material  with  a  sizing 

that  softens  when  heated  applied  to  its  sur- 
face, and  a  layer  of  disk  record  material 

upon  the  sizing,  substantially  as  described. 

10.  A  sound-recoi'd  tablet  consisting  of  a 
45  stiff  fibroijs  base,  wnth  a  sizing  that  softens 

when  heated  applied  to  its  surface,  and  a 
layer  of  disk  record-material  superimposed 
thereon  and  a  sound  record  groove  impressed 
therein,  substantially  as  described. 

50  11.  A  sou7id-record  disk  tablet  consisting 
of  a  base  of  fibrous  material  having  i-esinous 
material  upon  its  surface  and  in  its  body 

and  a  surface  of  disk  record-material  ap- 
plied to  said  base. 

55  12.  A  sound-record  tablet  consisting  of  a 
base  of  stiff  fibrous  material  with  a  sizing 
applied  to  its  surface,  and  a  la_ver  of  disk 
record-material  upon  the  sizing,  substan- 

tially as  described. 

60  13.  A  sound-record  tablet  consisting  of  a 
stiff  fibrous  base.  wMth  a  sizing  applied  to  its 
surface,  and  a  layer  of  disk  record-material 
superimposed  thereon,  and  a  sound-record 
groove   impi'essed   therein,   substantially   as 

65  described. 

14.  A  sound  record  tablet  ccmsisting  of  a 
base  of  fibrous  material  of  sufficient  stiff- 

ness to  maintain  its  shape,  a  sizing  applied 

to  its  surface,  and  a  surface  of  record  ma- 
terial sufficiently  hard  to  practically  resist  70 

the  action  of  a  pointed  stylus  and  applied 
to  said  sized  base. 

15.  A  sound  record  tablet  consisting  of  a 
fibrous  base,   stiffening  material    rendering 
the  base   plastic   under  the   acticm   of  heat  75 
and   pressure   and   capable,  when   cold,  of 
rigidly   maintaining  the  form   imparted   to 
it  under  the  acticm  of  heat  and  pressure, 
and  a  surface  coating  of  gramophone  record 
material.  80 

1().  A  sound  record  tablet  composed  of  a 

formed  fibrous  base,  a  thermo-plastic  ma- 
tei'ial  incorporated  in  said  base,  said  mate- 

rial being  of  a  character  unsuited  for  the 
reproduction  of  gramo]5hone  sound  record  85 
impressions  therein,  and  a  surface  coating 
of  gramophone  record  material. 

17.  A  sormd  record  tablet  blank  compris- 
ing a  fibrous  structure,  a  layer  of  resinous 

record  receiving  material  thereon,  and  a  90 
thermoplastic  material  stiffening  the  fibrous 
structure  to  resist  bending  under  normal 
conditions  of  use  to  an  extent  to  cause  the 

cracking  of  the  surface  layer  of  record  ma- 
terial. 95 

18.  A  sound  record  tablet  blank  compris- 
ing a  fibrous  structure,  a  layer  of  record  re- 

ceiving material  thereon  containing  shellac, 

and  a  thermoplastic  matei-ial  stiffening  the 
fibrous  structure  to  resist  bending  under  nor-  100 
mal  conditions  of  use  to  an  extent  to  cause 

the  cracking  of  the  surface  layer  of  record 
material. 

19.  A  sound  record  tablet  blank  compris- 
ing a  fibrous  structure,  a  layer  of  resinous  105 

record  receiving  material  thereon,  and  a 
thermoplastic  material  applied  to  the  fibrous 

structure  and  imparting  stiffness  and  rigid- 
ity to  tlie  tablet  blank. 

20.  A  sound  record  tablet  comprising  a  ]  J  c 

fibrous  structure,  a  la^'er  of  resinous  record 
receiving  material  thereon  having  a  record 

groove  impressed  therein,  and  a  thermo- 
plastic material  applied  to  the  fibrous  struc- 

tnre  and  impartiuff  stiffness  and  rigidity  to  l].'' the  tablet. 
21.  A  sound  record  tablet  comprising  a 

fibrous  sti'ucture.  a  Liyer  of  record  receiving 
material  thereon  containing  shellac  and  hav- 

ing a  sound  record  groove  impressed  therein,  120 
and  a  thermo])lastic  material  applied  to  the 
fibrous  structure  and  imparting  stiffness  and 
rigidity  to  the  said  tablet. 

22.  A  sound  record  tablet  blank  compris- 
ing a  fibrous  structure,  a  layer  of  resinous  125 

record  receiving  material  thereon,  and  a 

thermoplastic  material  unsuited  for  the  re- 
production of  sound  from  a  sound  record 

groove  impressed  therein,  said  thermoplastic 

material  being  applied  to  the  fibrous  struc-  12-' 

J 
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ture  and  impai-tino:  stiffness  and  rigidity  to 
the  tablet  blank. 

23.  A  sound  record  tablet  blank  compris- 
ing a  fibrous  structure,  a  layer  of  gramo- 

5  phone  record  receiving  material  thereon  and 
containing  shellac,  and  a  thermoplastic  ma- 

terial unsuited  for  the  reproduction  of  sound 
from  a  gramophone  sound  record  impressed 
therein,  said  thermoplastic  material  being 

10  applied  to  the  fibrous  structure  and  impart- 
ing stiffness  and  rigidity  to  the  tablet  blank. 

24.  A  sound  record  tablet  comprising  a 
fibrous  structure,  a  layer  of  record  receiving 
material  thereon  containing  shellac  and  hav- 

15  ing  a  sound  record  groove  impressed  therein, 
and  a  thermoplastic  material  unsuited  for 
the  reproduction  of  sound  from  a  gramo- 

phone sound  record  impressed  therein,  said 
thermoplastic  material  being  applied  to  the 

20  fibrous  structure  and  imparting  stiffness  and 
rigidity  to  the  tablet. 

25.  A  tablet  adapted  for  sound  record  du- 
plicates having  a  surface  layer  of  gramo- 

phone  record   material   containing  shellac 
25  and  a  base  or  under-structure  including  ther- 

moplastic material  and  means  resistant  to 
the  spreading  of  the  surface  layer  of  gramo- 
j)hone  material  under  the  action  of  heat 
and  pressure  incident  to  impressing  a  sound 

30  record  groove  into  said  surface  layer  from 
a  matrix  thereof. 

26.  A  disk -shaped  sound  record  tablet 
having  a  surface  layer  of  gramophone  rec- 

ord material  containing  shellac  and  having 
35  a  sound  record  groove  impressed  therein, 

and  a  base  or  under-structure  including  ther- 
moplastic material  and  means  resistant  to 

the  sjDreading  of  the  surface  layer  of  gram- 
ophone material  under  the  action  of  heat 

40  and  pressure  incident  to  impressing  a  sound 
record  groove  therein  from  a  matrix  thereof. 

27.  A  sound  record  tablet  blank  compris- 
ing a  base  or  under-structure  of  fiber  and 

thermoplastic  material  with  the  fiber  pre- 
45  dominating  and  the  thermoplastic  material 

rendering  the  base  jdeldable  under  heat  and 
pressure  and  when  cold  resistant  to  distort- 

ing forces,  and  a  surface  coating  of  thermo- 
plastic material  capable  when  heated  of  re- 

50  ceiving  the  impress  of  a  record  matrix  and 
when  cold  of  retaining  such  impress  and 
then  resistant  to  the  action  of  the  stylus  of 
a  sound  reproducing  machine  of  the  gramo- 

phone type. 
55  28.  A  sound  record  tablet  comprising  a 

base  or  under-structure  of  fiber  and  thermo- 
plastic material  with  the  fiber  predominat- 

ing and  the  thermoplastic  material  render- 
ing the  base  yieldable  under  heat  and  pres- 

sure and  when  cold  resistant  to  distorting 
forces,  and  a  surface  coating  of  thermoplas- 

tic material  capable  when  heated  of  receiv- 
ing the  impress  of  a  sound  matrix  and  when 

cold  of  retaining  such  impress  and  then  re- 
sistant to  the  action  of  a  stylus  of  a  sound 

60 

65 

reproducing  machine  of  the  gramophone 
type,  the  surface  coating  having  a  sound 
record  groove  impressed  therein. 

29.  A  sound  record  tablet  blank  compris- 
ing a  base  or  under-structure  of  fiber  and  70 

thermoplastic  material  with  the  fiber  pre- 
dominating and  the  thermoplastic  material 

rendering  the  base  yieldable  under  heat  and 
pressure  and  when  cold  resistant  to  distort- 

ing forces,  and  a  surface  coating  of  thermo-  75 
plastic  material  containing  shellac  and  ca- 

pable Avhen  heated  of  receiving  the  impress 
of  a  sound  record  matrix  and  Avhen  cold  of 
retaining  such  impress  and  then  resistant  to 
the  action  of  the  stjdus  of  a  sound  reproduc-  80 
ing  machine  of  the  gramophone  type. 

30.  A  sound  record  tablet  comprising  a 
thermoplastic  disk-shaped  base  or  under- 
structure  and  a  surface  coating  of  gramo- 

phone or  disk  record  material  with  a  sound  85 
record  groove  impressed  therein,  both  base 
and  surface  material  yielding  under  the 
action  of  heat  and  pressure  for  the  impress 
of  a  sound  record  groove  in  the  surface  layer, 
and  the  base  Avhen  cold  retaining  the  shape  90 
imparted  to  it  under  heat  and  pressure  and 
also  being  resistant  to  distorting  forces,  the 
therjnoplasticity  of  the  base  or  under-struc- 

ture being  due  to  a  different  material  from 
that  of  the  record  receiving  material  but  of  95 
substantially  the  same  bending  coefficient. 

31.  A  sound  record  tablet  blank  compris- 
ing a  fibrous  base  or  under-structure  yield- 

able  under  the  action  of  heat  and  pressure, 
and  a  surfacing  of  gramophone  or  disk  100 
record  material,  the  base  or  under-structure 
and  the  surfacing  possessing  different  de- 

grees of  thermoplasticity. 
32.  A  sound  record  tablet  blank  compris- 

ing  a  thermoplastic  base  or  under-structure  105 
and  a  surfacing  of  gramophone  or  disk 
record  material,  the  base  or  under-structure 
being  thermoplastic  to  a  less  degree  than 
the  surfacing  material. 

33.  A  sound  record  tablet  comprising  a  HO 
thermoplastic  base   or  under-structure   and 
a  surfacing  of  gramophone  or  disk  record 
material  Avith   a  sound  record   groove   im- 

pressed therein,  the  base  or  under-structure 
being  thermoplastic  to  a  less  degree  than  the  115 
surfacing  material. 

34.  A  sound  record  tablet  blank  compris- 
ing a  formed  fibrous  base  or  under-structure 

impregnated  with  a  thermoplastic  material 
rendering  the  base  Avhen  cold  hard'  and  re-  120 
sisting  to  distorting  forces,  and  a  surfacing 
of  gramophone  or  disk  record  material. 

35.  A  sound  record  tablet  comprising  a 

formed  fibrous  base  or  under-structui'e  im- 
pregnated   with    a    thermoplastic    material  12C 

rendering  the  base  when  cold  hard  and  re- 
sisting to  distorting  forces,  and  a  surfacing 

of  gramophone  or  disk  record  material  l\?,v- 
ing  a  record  groove  impressed  therein. 

36.  A  sound  record  tablet  blank  compris-  130 
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ing  a  forinetl  fibrous  base  or  uiidcr-structuie 
iiiiprcgiiated  with  thermoplastic  material 

reiuk'ring  tlie  base  when  cokl  hard  ;uk1  re- 
sisting to  distorting  forces,  and  a  surfacing 

5  of  gramophone  or  disk  record  material  con- 
taining shellac. 

37.  A  sound  record  tablet  blank  having  a 
thermoplastic  surface  resistant  to  the  wear 
of  the  stylus  of  a  gramophone  or  disk  type 

10  of  sound  reproducing  machine,  and  a  non- 
frangible  base  or  under-structure  contain- 
ino'  a  characteristically  predominant  mass  of 
substantiallj'  non  -  thermoplasti'.;  material 
and  sufficient  thermoplastic  material  to  ren- 

15  der  the  base  or  under-structure  yieldable  to 
the  action  of  heat  ajid  pressure  and  when 

cold  resistant  to  distorting  force^^. 
38.  A  sound  record  tablet  blank  having  a 

thermoplastic  surface  containing  shellac  and 
20  resistant  to  the  wear  of  a  stylus  of  the  gram- 

ophone or  disk  type  of  sound  reproducing 
machine,  and  a  non-frangible  base  or  under- 
structure  comprising  a  normally  porous  ma- 

terial    containing     sufficient     thermoi^lastic 
25  material  to  render  the  base  or  under-struc- 

ture compactible  when  heated  and  subjected 
to  pressure  and  when  cold  resistant  to  dis- 

torting forces. 
39.  A  sound  record  tablet  having  a  base 

30  of  a  nonnally  absorbent  material  with  its 

ijiterstices  infiltrated  with  thermoplastic  ma- 
terial rendering  the  base  yieldable  under  the 

action  of  heat  and  pi'essure,  and  a  surfacing 
of  gramophone  or  disk  record  material. 

35  -10.  A  sound  record  tablet  comprising  a 
disk  of  tenacious  fibrous  material  infiltrated 

with  a  thermoplastic  material  rendering  the 
disk  yieldable  under  the  action  of  the  heat 

and  pi'essure  used  for  impressing  the  record 
40  groove  from  a  sound  record  matrix  and  when 

cold  maintaining  the  disk  in  the  shape  im- 
parled to  it  under  the  action  of  the  heat  and 

pressure  employed  against  the  action  of  dis- 
torting forces,  and  a  surface  laj'er  of  gramo- 

45  phone  or  disk  record  material. 
41.  A  sound  record  tablet  comprising  a 

disk  of  tenacious  fibrous  material  infiltrated 

Avith  thermoplastic  material  rendering  the 
disk  yieldable  under  the  action  of  heat  and 

50  pressure  and  when  cold  maintaining  the  disk 
in  the  shape  imi^arted  to  it  under  heat  and 
pressure  and  against  the  action  of  distorting 
forces,  and  a  surface  layer  of  gramophone 
or  disk  record  material  containing  shellac. 

55  42.  A  sound  record  tablet  having  a  sur- 

face laj^er' of  material  adapted  for  the  re- 
cep)tion  of  a  sound  record  groove  and  the  re- 

production of  the  sound  therefrom,  and  a 
base  or  under-structure  com])rising  a  con- 

60  tinuous  or  unbroken  body  of  fiber  and  a  ma- 
terial rendering  the  base  or  under-structure 

resonant. 

43.  A  sound  record  tablet  having  a  sur- 
face layer  of  gramophone  record  material 

65  containing  shellac,  and  a  base  or  under  struc- 

'  ture  comprising  a  continuous  or  unbroken 
bod}-  of  fiber  and  a  material  imparting  to 
the  base  or  under-structure  resonant  quali- 

ties similar  to  those  of  the  surface  layer. 

44.  A  sound  record  tablet  having  a  sur-  70 
face  layer  of  gramojjhoiie  record  matei'ial 
containing  shellac,  and  a  base  or  under- 
structure  comprising  a  continuous  or  un- 

broken body  of  fiber  and  a  thermoplastic 
material  imparting  to  the  base  or  under-  75 
structure  resonant  qualities  similar  to  those 
of  the  surface  layer. 

45.  A  sound  record  tablet  having  a  base 

or  undei'-structure  composed  of  a  disk  of 
fibrous  material  and  a  material  applied  there-  80 
to  and  imparting  resonant  qualities  to  the  base 
or  under-structure,  and  a  surface  layer  of  a 
material  adapted  for  the  reproduction  of 
sound  from  a  sound  record  groove  formed 
therein.  -     85 

40.  A  sound  record  tablet  having  a  base 
or  under-structure  composed  of  a  disk  of 
fibrous  material  and  a  material  applied 
thereto  and  imparting  resonant  qualities  to 
the  said  base  or  under-structure,  and  a  sur-  90 
face  layer  of  resimaut  gramophone  material. 

47.  A  sound  record  tablet  having  a  base  or 
under-structure  composed  of  a  disk  of  fibrous 
material  and  a  material  applied  thereto  and 
imparting  resonant  qualities  to  the  said  l)ase  95 
or  under  structure,  and  a  surface  layer  of 
graino])hone  material  containing  shellac. 

48.  A  sound  record  tablet  having  a  base 
or  under  structure  composed  of  a  disk  of 
fibrous  material  infiltrated  with  a  material  100 

imparting  resonant  ([ualities  to  said  base  or 
under-structure,  and  a  surface  layer  of  a 
materia]  adapted  for  the  reproducti(m  of 

sound  from  a  sound  i-ecord  groove  formed 
therein.  105 

49.  A  sound  record  tablet  having  a  base 

or  under-structure  composed  of  a  disk  of 
fibrous  material  and  a  material  applied 
thereto  and  imparting  resonant  qualities  to 
the  base  or  under-structure.  and  a  surface  no 
layer  of  resonant  material  adapted  for  the 
reproduction  of  sound  froni  a  sound  record 
groove  formed  therein  and  containing  a 
sound  record  groove. 

50.  A  .sound  record  tablet  having  a  base  115 
or  under-structure  composed  of  a   disk  of  - 
fibrous    material    and    a    material    applied 
thereto  and  imparting  resonant  qualities  to 
the  said  base  or  under  structure,  and  a  sur- 

face layer  of  resinous  material  adapted  for  120 
the   reproduction   of   sound   from   a   sound 
record  <?roove  formed  therein  and  contain- 

ing a  sound  record  groove. 
In  testimony  whereof  I  have  signed  my 

name  to  this  sjiecification  in  the  presence  of  125 
two  subscribing  witnesses. 

JOSEPH  SANDERS. 
"Witnesses : 

Charles  Jackson, 
Leo  p.  Nachman. 
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UNITED  STATES  PATENT  OFFICE. 
JOSEPH  SANDERS,   OF  WASHINGTON,   DISTRICT   OF   COLUMBIA. 

PROCESS  OF  MAKING  SOUND-RECORD   TABLETS. 

956,905.  Specification  of  Letters  Patent.  Patented  May  3,  1910. 

Original  application  filed  April  20,  1904,  Serial  No.  204,024.     Divided  and  this  application  filed  March  30, 
1905.     Serial  No.  252,840. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Joseph  Sanders,  a 

citizen  of  the  United  States,  and  resident  of 
Wasliington,  in  the  District  of  Cohnnbia, 

5  haA^e  invented  certain  new  and  useful  Im- 
provements in  Processes  of  Making  Sound- 

Record  Tablets,  of  which  the  following  is 
a  s]3ecification. 

My  invention  has  reference  to  improve- 
10  ments  in  the  process  of  making  sound  record 

tablets  particularly  flat  sound  record  tablets, 
such  as  are  employed  in  the  commercial 
gramoi^hone,  although  the  invention  is  also 
applicable    for    use    in    phonographs    and 

15  graphophones. 
The  gramophone  tablet  which  is  used  com- 

mercially, consists  of  a  flat  disk  of  hard 
rubber  or  of  an  imitation  of  hard  iiibber, 
having  a  sound  record  impressed  on  one  or 

20  both  surfaces  in  the  shape  of  a  spiral  groove 
of  even  dejith,  the  groove  itself  being  later- 

ally undulating,  and  these  lateral  undula- 
tions or  sinuosities  coiTespond  to  the  re- 

corded sound  waves,  which  are  reproduced 
25  from  the  tablet  by  causing  the  sinuosities 

to  react  upon  a  style  and  diaphragm,  as  is 
well  known  to  those  skilled  in  the  art. 

In  a  phonograph  or  graphophone  record 
the  groove  is  not  of  uniform  depth,  but  of 

30  var3dng  depth,  and  the  variations  of  depth 
in  that  case  correspond  to  the  recorded  sound 
waves,  which  are  then  reproduced  from  the 
tablet  by  causing  these  vertical  undulations 
to  react  upon  a  style  and  diaphragm  in  the 

35  manner  well  known  to  those  skilled  in  the 
art. 

The  matei"ial  of  the  flat  gramophone  rec- 
ord tablets  is  now  almost  universally  a  com- 

position of  matter  in  which  shellac  is  com- 
1,(40  bined  with  infusorial  earth  or  with  baryta. 

or  other  like  substances.  The  shellac  sei-ves 
as  a  binder  for  the  powdery  body  of  baryta 
or  infusorial  earth,  and  the  mixture  forms 

I       a  mass,  which,  like  hard  rubber,  is  softened 
](45  by  heat,  but  is  very  hard  when  cold.     The 
i  sound  record  is  impressed  upon  such  tablets 

bj  a  metallic  matrix  on  which  the  undula- 
tions corresponding  to  sound  waves  appear 

i      in  raised   lines.     A   lump   or  mass   of  the 
0  record  material,  which  is  thermoplastic,  is 

heated  until  it  is  quite  soft  or  in  a  doughy 

condition,  and  then  is  placed  upon  the  ma- 
trix and  is  pressed  out  into  a  disk,  in  inti- 

mate contact  with  the  matrix,  by  the  ap- 
plication of  considerable  force  and  this  55 

tablet  of  I'ecord  material  is  kept  in  contact 
with  the  matrix  until  cool  and  hard.  In 

order  to  serve  its  purpose  the  record  ma- 
terial must,  when  cold,  be  so  hard,  that  it 

will  then  not  receive  an  impression  from  a  60 
matrix,  will  not  elastically  yield  to  and  will 
not  perceptibly  Avear  under  the  action  of  a 
gramophone  reproducing  style ;  only  to  such 

materials  do  I  apply  the  tenn  "  gramophone 
record  material."  In  this  process  it  is  neces-  65 
sary  that  a  considerable  thickness  or  mass 
of  the  tablet  material  be  used  in  order  that 

the  body  of  it  form  a  yielding  cushion  for 
the  impressed  surface  at  the  time  Avhen  the 
pressure  is  exerted  upon  it  by  the  matrix.  70 
The  impression  obtained,  that  is  to  say,  the 
spiral  groove,  is,  under  all  corcumstances, 
very  shall  oav,  rarely  exceeding  a  depth  of 
1/300  of  an  inch,  so  that  it  would  seem  to 
be  sufficient  to  heat  and  soften  the  tablet  75 

only  at  its  upper  surface  and  leave  the  re- 
mainder quite  hard.  Experience,  hoAvever, 

has  shown  that  such  practice  will  not  yield 
a  good  impression  and  that  it  is  necessary 
that  the  record  material  be  yielding  to  a  con-  80 
siderable  depth  and  preferably  throughout 
its  whole  mass  in  order  that  good  impres- 

sions from  the  matrix  be  obtained.  This  is 

one  of  the  reasons  why  the  record  tablets 
are  made  of  considerable  thickness.  Another  85 

reason  for  this  practice  is  that  the  resinous 
tablet  is  rather  brittle,  so  that  Avhen  dropped 
ujDon  a  hard  table  or  upon  a  hard  floor  it 
will  crack  and  break  if  made  as  thin  as  it 

might  otherwise  be  made.  The  material  90 
employed,  however,  particularly  the  shellac, 
is  quite  expensive,  and  for  this  reason 
strength  is  frequentlj^  sacrificed  to  cheapness. 

It  is  the  object  of  my  invention  to  pro- 
duce a  record  tablet  that  contains  only  a  95 

minimum  of  resinous  or  similar  record  ma- 
terial, but  which  nevertheless  yields  under 

the  pressure  of  the  matrix  to  a  considerable 
depth,  and  which  is  also  very  much  stronger 
than  the  record  tablets  made  altogether  of  100 
the  resinous  compounds  usually  employed. 

In  the  accompanying  drawing  I  show  a 
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croSvS  section  of  a  record  tablet  made  in  ac- 
cordance with  my  invention. 

In  this  drawino;  1  represents  a  disk  of 
card  l)oard.  or  other  stitf,  toiigli,  fibrous  ma- 

5  terial.  This  is  made  of  the  size  usuall}' 
given  to  gramophone  tablets;  it  has  a  hole 
2  at  (he  center  for  mounting  on  a  turn-table 
when  sound  reproduction  is  desired.  This 
disk  is  coated  with  a  thin  layer  3  of  the 

10  resinous  record  material,  adapted  to  receive, 
when  heated,  the  impression  of  a  sound  rec- 

ord matrix;  such  impression  is  indicated  at 
4.  Since  it  is  desirable  to  use  no  more  of 
this  material  than  is  necessary,  I  preferably 

15  apply  to  the  card  board  or  other  fibrous  base, 
first  a  sizing  5  of  rosin  which  will  sink  into 
the  surface  of  the  card  board  for  a  distance 

or  may  permeate  the  card  board  through- 
out, or  any  other  kind  of  sizing  that  softens 

20  under  heat,  that  is,  it  is  thermoplastic,  that 
well  adheres  to  or  sinks  to  a  certain  distance 

into  the  card  board  and  to  which  the  super- 
imposed layer  of  record  material  also  well 

adheres,  may  be  used.     This  sizing,  by  clos- 
25  ing  the  pores  of  the  surface  of  the  card 

board,  prevents  the  absorption  by  the  body 
of  the  card  board  of  the  superimposed  layer 
of  record  material,  and  when  the  sizing  per- 

meates the  card  board  it  acts  as  a  binder  for 
30  the  fibers,  causing  the  tablet  to  retain  its 

shape  after  pressing  and  making  it  more 
solid  and  compact,  for,  without  the  binding 
action  of  the  sizing  the  card  board  fibers 
would  tend  to  return  to  their  original  shape 

35   when  the  pressure  is  relieved. 
When  rosin,  which  I  prefer  as  a  sizing,  is 

emplo3'ed,  I  dissolve  it  in  benzol,  alcohol  or 
other  like  solvent,  and  either  dip  the  tablet 
into  the  solution  and  then  withdraw  it  and 

40  allow  the  solvent  to  evaporate,  or  this  siz- 
ing can  be  applied  by  a  brush. 

Upon  the  sized  paste  board  or  other 
fibrous  disk  the  record  material  may  be  ap- 

plied in  any  desired  manner,  but  in  oi'der 45  that  the  record  material  form  a  uniform  and 
at  the  same  time  thin  layer,  I  have  found 
that  it  is  best  that  it  be  applied  in  a  fluid 
state.  For  this  purpose  the  record  material 
may  be  dissohed  in  a  suitable  solvent  and 

50  the  sized  disk  dipped  into  that  mass  or 
painted  with  the  same,  so  that  after  the 
evaporation  of  the  solvent  there  remains 
upon  the  surface  of  the  disk  a  thin  layer  of 
the  record  material.     I  have  found  that  the 

55  laj^er  of  record  niaterial  need  not  be  thicker, 
but  ma}'  be  thinner  than  1/100  of  an  inch ;  it 
is  thus  a  mere  film. 

The  record  material  which  is  particularly 
adapted  for  the  production  of  my  improved 

60  sound  record  tablet  consists  of  shellac  as  a 
binder  and  of  an  oxid  of  a  metal  preferably 
the  natural  oxid  of  iron  as  the  powdery 
body.  To  prepare  this  material  for  appli- 

cation to  the  tablet,  I  dissolve  the  shellac  in 

alcohol  and  mix  into  this  solution  the  requi-  65 
site  quantity  of  metal  oxid,  so  that  the  whole 
mass  forms  a  rather  thin  paint  or  emulsion. 
I  have  found  the  proportion  of  two  parts 
of  shellac  to  three  parts  of  iron  oxid,  gives 
good  results.     This  mode  of  preparing  the  70 
record  material  by  dissolving  the  shellac  or 
other  resin,  or  gum,  or  other  binder,  and 
then  mixing  the  oxid  of  iron  or  other  proper 
substance  into  it,  gives  an  exceedingly  inti- 

mate and  uniform  mixture,  such  as  cannot   75 
be  obtained  by  stirring  the  powdery  body 
into  the  molten  mass  of  the  binder.     An- 

other important  advantage  results  from  this 
process  of  making  the  record   material   is 
that  it  avoids  the  necessity   of  fusing  the  80 
shellac  or  other  binder  and  thus  the  danger 
of  deteriorating  the  same  by  the  high  tem- 

perature to  which  it  must  be  subjected.     The 
paint  thus  obtained  is  applied  to  the  sized 
fibrous  disk  either  by  a  brush,  as  in  ordi-  85 
nary  painting,  or  the  disk  is  immersed  in  the 
paint.     The  alcohol  evaporates  readily  and 
there  is  then  ui^on  the  disk  a  hard  thin  film 
of  record  material.     A  sdlmd  record  is  im- 

pressed upon  this  disk,  upon  one  or  both  90 
surfaces,  by  heating  the  disk  until  the  rec- 

ord material  becomes  plastic,  and  then  press- 
ing onto  it  a  suitably  prepared  matrix  of  a 

sound  i-ecord,  and  holding  it  in  contact  with 
the  disk  until  the  latter  has  cooled  and  the  95 
record  material  has  become  quite  hard. 

The  record  tablet  constituted  as  above  de- 
scribed is  very  much  tougher  and  stronger 

than  record  tablets  entirely  composed  of 
record  material,  and  it  receives  and  retains  100 
the  impress  of  a  matrix  fully  as  well  as  if 
it  were  entirely  composed  of  record  material, 
since  the  card  board  or  other  fibrous  base, 
particularly  wdien  impregnated  throughout 
with  sizing  yields  under  the  pressure  of  the  105 
matrix  sufficiently  for  the  purpose.  At  the 
same  time  my  improved  tablet  is  very  much 
cheaper  than  tablets  which  are  made  entirely 
of  record  material  such  as  the  shellac  mix- 

ture now  used.  110 
Wliile  it  is  practicable  to  coat  only  one 

surface  of  the  fibrous  disk  with  the  record 
material,  I  have  found  it  preferable  to  coat 
the  disk  on  both  sides  and  on  the  edges  in 
order  to  prevent  warping;  and  this  I  do  115 
whether  a  sound  record  is  impressed  only  on 
one  side  or  both. 

While  I  have  found  the  record  material 
composed  of  shellac  and  metallic  oxid  to  be 
the  best  for  the  purjoose  of  my  invention,  120 
I  am  by  no  means  confined  to  the  use  of 
these  materials.  Other  compounds  may  be 
used  although  not  with  like  advantage. 

I  do  not  herein  claim  the  improved  tablet 
since  it  is  claimed  in  mv  application  Serial  12 
Number  204,024,  filed   April   20,   1904,   of 
which  this  application  is  a  division. 
Having  now  fully  described  my  inven- 
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tion  I  claim  and  desire  to  secure  by  Letters 
Patent : 

1.  The  process  of  making  sound  record 

tablet  blanks,  "which  consists  in  impregnat- 
5  in^  an  absorbent  base  with  a  material  that 

softens  under  heat,  and  then  producing  upon 

such  base  a  layer  of  gramophone  record  ma- 
terial. 

2.  The  process  of  making  sound  record 
10  tablet  blanks,  which  consists  in  impregnat- 

ing a  fibrous  base  with  a  material  that  sof- 
tens under  heat,  and  then  producing  upon 

such  base  a  layer  of  gramophone  record  ma- 
terial. 

3.  The  process  of  making  sound  record 
tablet  blanks,  which  consists  in  impregnat- 

ing a  disk  of  fibrous  material  with  thermo- 
plastic material  and  then  producing  upon 

such  disk  a  layer  of  gramophone  record  ma- 
terial. 

4.  The  process  of  making  sound  record 
tablet  blanks,  which  consists  in  producing  a 
thermoplastic  fibrous  base  and  then  covering 
the  same  with  thermoplastic  record  mate- 

25  rial. 

0.  The  process  of  making  sound  record 
tablet  blanks,  which  consists  in  impregnat- 

ing a  fibrous  base  with  thermoplastic  ma- 
terial, and  then  producing  upon  such  base  a 

30  layer  of  gramophone  record  material  con- 
taining shellac. 

6.  The  process  of  making  sound  record 
tablet  blanks,  which  consists  in  producing 
a  thermoplastic   base  of   sufficient  rigidity 

35  when  cold  to  resist  distorting  forces,  and 
then  producing  upon  such  base  a  layer  of 
gramophone  record  material  containing 
shellac  and  a  hardening  material. 

7.  The  process   of  making  sound  record 
40  tablets,    which     consists    in    producing    a 

thermoplastic  base  with  sufficient  rigidity 
when  cold  to  resist  distorting  forces,  then 

j)roducing  upon  such  base  a  layer  of  gramo- 
phone record  material  containing  shellac  and 

45  a  hardening  agent  and  then  heating  the  tab- 
let and  impressing  a  sound  record  groove 

therein. 

8.  The  process  of  making  sound  record 
tablets,  which  consists  in  producing  a  fibrous 

50  base  yieldable  to  the  action  of  heat  and 
pressure  and  capable  of  maintaining  when 

cold  the  shape  so  imparted  to  it,  and  pro- 
vided with  a  surface  layer  of  gxamophone 

record  material,  and  then  heating  the  same 

'55  and  impressing  a  sound  record  groove therein. 

9.  The  process  of  making  a  gramophone 
record  tablet  blank  which  consists  in  sizing 
a  fibrous  base  with  a  material  Avhich  softens 

(60  under  heat,  then  covering  such  sized  base 
witli  a  film  of  gramophone  record  material, 
and  then  allowing  the  film  to  harden. 

10.  The  process  of  making  a  gramophone 
record  tablet  blank  which  consists  in  first 

sizing  a  fibrous  base,  then  covering  the  sized  65 
base  with  a  film  of  an  emulsion  of  gTamo- 
phone  record  material,  and  then   allowing 
the  film  to  solidify. 

11.  The  process  of  making  a  gramophone 
record    tablet    which    consists   in  sizing   a  70 
fibrous  base  with  a  material  which  softens 

under  heat,  then  covering  the  sized  base  with 
a  film  of  fluid  gramophone  record  material, 
then  allowing  the  film  to  harden,  then  heat- 

ing the  film  and  base  until  both  the  film  and  75 
sizing  are  softened,  and  then  impressing  a 
sound  record  groove  into  the  heated  and 
thereby  softened  film. 

12.  The  pi'ocess  of  making  a  gramophone 
record  tablet  which  consists  in  first  sizing  80 
a  fibrous  base  with  a  material  which  softens 

under  heat,  then  covering  the  sized  base  with 
a  film  of  gramophone  record  material,  then 
allowing  the  film  to  harden,  then  heating  the 
film  and  sized  base  to  soften  both  the  film  85 

and  sizing,  then  impressing  a  sound  record 
groove  into  the  heated  and  thereby  softened 

film,  and  then  cooling  both  the  film  and  siz- 
ing while  under  pressure. 

13.  The  method  of  making  sound  record  90 
tablets,  which  consists  in  producing  a  layer 

of  gramophone  material  upon  a  basic  struc- 
ture of  thermoplastic  material  and  fibrous 

material,  the  latter  being  in  disk  form,  and 
impressing  a  sound  record  groove  into  the  95 
layer  of  gramophone  material  while  the  said 
layer  and  the  thermoplastic  material  of  the 
base  are  both  softened  by  heat. 

14.  The  method  of  makina;  sound  record 100 

105 

110 

tablets,  which  consists  in  producing  a  layer 
of  gramophone  material  containing  shellac 
upon  a  basic  structure  of  thermoplastic  ma- 

terial and  fibrous  material,  the  latter  being 
in  disk  form,  and  impressing  a  sound  record 

groove  into  the  layer  of  gramophone  ma- 
terial while  the  said  layer  and  the  thermo- 
plastic material  of  the  base  are  both  softened 

by  heat. 
15.  The  method  of  making  disk-shaped 

sound  record  tablets,  which  consists  in  pro- 
ducing spaced  layers  of  gramophone  mate- 

rial separated  by  fibrous  material  in  disk 

form  and  by  thermoplastic  material,  and  im- 
pressing a  sound  record  groove  into  the 

gramophone  material  while  the  latter  and 
the  intermediate  thermoplastic  material  are 
softened  by  heat. 

16.  The  method  of  making  disk-shaped 
sound  record  tablets  which  consists  in  pro- 

ducing spaced  layers  of  gramophone  mate- 
rial separated  by  fibrous  material  in  disk  ̂  

form  and  by  thermoplastic  material,  and  im- 
pressing a  sound  record  groove  into  both 

layers  of  gramophone  material  while  the 
latter  and  the  intermediate  thermoplastic  125 
material  are  softened  by  heat. 

17.  The  method  of  making  disk-shaped 
sound  record  tablets  which  consists  in  pro-       i. 

115 

120 
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containing  shellac  sepal ateaoy  two  subscribing  witnesses_^_ containing  su«iiii«-,  ^'^i'"*"--^ — j   

terial  in  disk  form  and  by  thermoplast
ic 

material,  and  impressing  sound  re
cord 

hooves  into  both  layers  of  gramophone  
ma- 

iTerial  while  the  latter  and  the  intermedia
te 

thermoplastic  material  are  softened  by  heat
. 

two  subscribing  witnesses.  -,^^,,„o 

JOSEPH  SANDERS. 
Witnesses : 

F.  T.  Chapman, 

Edwin  S.  Clarkson. 
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UNITED  STATES  PATENT  OFFICE. 
EDWARD    L.    AIKEN,    OF    EAST    ORANGE,    NEW    JERSEY,    ASSIGNOR    TO    NEW    JERSEY 
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PHONOGRAPH-RECORD   MOLD. 

956,933. Specification  of  Letters  Patent.  Patented  May  3,  1910. 

Application  filed  October  12,  1905.     Serial  No.  282,365. 

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

citizen  of  the  United  States,  residing  at  East 
Orange,  in  the  connty  of  Essex  and  State  of 

5  New  Jersey,  have  invented  certain  new  and 
useful  Improvements  in  Phonograph-Eecord 
Mokls.  of  which  the  following  is  a  descrip- 
tion. 

jNIy  invention  relates  to  the  molding  of 

10  phonograph  records  and  more  particulai'ty 
to  a  molding  process  wherein  a  tubular  mold 
is  caused  to  descend  into  a  bath  of  molten 
material  which  fills  the  mold,  a  coating  of 
which  congeals  on  the  interior  surface 

15  thereof  and  adheres  to  the  same  when  the 

mold  is  remoA'ed  from  the  bath,  after  which 
the  bore  of  the  congealed  material  is  reamed 
out  before  it  hardens. 

In  carrying  out  a  process  of  this  descrip- 
20  tion  it  is  very  desirable  that  the  mold  be 

capable  of  forming  the  lower  end  of  the 
record  into  a  shape  suitable  for  the  finished 
article.  This  has  however  heretofore  been 

impossible,  as  the  wax  congeals  as  soon  as 
25  it  encounters  the  mold  and  there  is  a  great 

tendencj^  for  air  bubbles  to  be  entrapped 
between  the  surface  of  the  mold  and  the 

wax,  so  that  the  practice  heretofore  has  al- 
ways been  to  form  a  rough  end  and  remove 

130  the  same  by  a  cutter  after  the  material  has 
hardened. 

My  invention  has  for  its  object  the  pro- 
vision of  a  mold  which  shall  be  capable  of 

molding  the  lower  end  of  a  record  into  fin- 
J5  ished  form;  which  will  be  strong  mechan- 

ically in  order  that  it  may  not  be  injured 
by  rough  handling  extending  over  a  long 
period  of  time;  and  more  particularly  that 
the  interior  or  bore  of  the  mold  should  be 

protected  against  injury  by  the  reaming 
knife  or  by  handling. 

With  these  ends  in  view  m,y  invention  con- 
sists in  the  features  hereinafter  described 

and  claimed. 

Reference  is  hereby  made  to  the  accom- 
panying drawing  which  shows  in  longitu- 

dinal section  a  mold  constructed  in  accord- 
ance with  my  invention. 

The  mold  comprises  a  hollow  cylinder  1 

which  carries  upon  its  bore  a  negative  repre- 
sentation of  a  sound  record.  This  may  be 

obtained  in  anj^  well  known  manner  as  for 

instance  b}*  depositing  upon  a  master  record 
a  metallic  coating,  as  described  in  U.  S.  Pat- 

ent No.  713,863  to  Thomas  A.  Edison,  and 

afterward  electro-plating  upon  said  coating 
a  shell  of  any  suitable  metal  such  as  copper. 
This  shell  may  be  strengthened  and  pro- 

tected by  shrinking  upon  the  same  a  brass 
cjdinder  2.  The  upper  end  of  this  cylinder  60 
projects  beyond  the  shell  1  thereby  protect- 

ing the  same.  The  loAver  end  of  the  shell  1 
extends  inward  and  downward  as  shown, 
whereby  a  conical  or  beveled  surface  3  is 
formed  terminating  in  a  central  aperture  4.  65 
This  surface  3  merges  into  the  vertical  por- 

tion of  the  shell  1  by  a  gentle  curve  3^  and 
reaches  the  opening  4  by  a  similar  curve  4^ 
extending  toward  the  horizontal,  so  that  the 
lower  end  of  the  molded  article  will  be  70 

rounded  off  b}^  reason  of  the  curve  4"^,  and 
the  molten  wax  as  it  sloAvly  enters  the  mold 

through  the  opening  4  Avill  drive  the  air  be- 
fore it  and  will  not  entrap  any  of  the  air  as 

would  be  the  case  if  sharp  curves  or  angles  75 
Avere  present.  Between  the  inclined  portion 
3  of  the  shell  and  the  cylinder  2  is  a  space 
which  is  filled  with  soft  metal  5  such  as  lead. 

The  lower  end  of  the  mold  is  finished  b}^  se- 

curing thereto  a  ring  6  haA'ing  an  opening  7  80 
which  coincides  with  the  opening  4.  The 

ring  may  be  of  steel  and  secured  to  the  cyl- 
inder 2  by  screws  8.  This  ring  covers  the 

inclined  portion  3  of  the  shell  1  and  pro- 
tects it  against  injury.  It  enables  one  to  85 

ream  the  congealed  material  along  the  line 
a,  a  since  the  ring  6  will  protect  the  shell  1 

against  injury  b^^  the  reaming  knife.  The 
lower  end  of  the  record  will  therefore  be  in 
its  finished  condition  at  the  time  it  is  re-  90 
moved  from  the  mold. 

In  practice,  the  reaming  knife  passes  very 
close  to  the  bore  of  the  ring  6,  but  does  not 
ordinarily  touch  the  same,  the  amount  of 
clearance  being  exaggerated  in  the  drawing.  95 
Aiw  wax  adhering  thereto  after  the  reaming 
operation  may  be  easily  wiped  out  before  it 
hardens  hj  the  finger.  The  lower  end  of  the 
bore  of  the  ring  is  rounded  as  at  9,  so  that  it 
is  not  easily  dented  and  the  formation  of  100 
air  bubbles  is  prevented. 

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

ters Patent  is: 
1.  A  tubular  mold  having  an  inwardly  105 

extending    lower    portion    surrounding    an 
aperture,  said  portion  merging  into  the  main 
portion  by  a  gentle  curve,  substantial^  as 
set  forth. 

2.  A  tubular  mold  having  a  lower  taper-  110 

IL 
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ing  portion  extending  inward  and  down- 
ward and  terminating  in  a  central  opening, 

said  tapering  portion  merging  into  the  main 
portion  by  a  gentle  curve,  substantially  as 

6  set  forth. 

3.  A  tubular  mold  having  a  lower  taper- 
ing portion  extending  inward  and  down- 

ward, and  terminating  in  a  central  opening, 
said  tapering  portion  gently  curving  toward 

10  the  horizontal  as  it  reaches  the  opening,  sub- 
stantially as  set  forth. 

4.  A  tubular  mold  comprising  an  inner 
cylindrical  shell  extending  inward  at  its 

lower  end,  a  cylindrical  backing  surround- 
15  ing  said  shell  and  a  ring  covering  the  bot- 

tom of  said  shell,  substantially  as  sot  forth. 
5.  A  tubular  mold  comprising  an  inner 

cylindrical  shell,  extending  inward  and 
downward  at  its  lower  end,  a  cylindrical 

20  backing  surrounding  said  shell  and  a  ring 
covering  the  bottom  of  said  shell,  substan- 

tially as  set  forth. 
6.  A  tubular  mold  comprising  an  inner 

cylindrical  shell  of  electro-deposited  metal 
25  of  substantially  uniform  thickness  and  ex- 

tending inward  at  its  lower  end,  a  cylindri- 
cal backing  surrounding  said  shell  and  a 

ring  covering  the  bottom  of  said  shell,  sub- 
stantially as  set  foith. 

30  7.  A  tubular  mold  comprising  an  inner 
cylindrical  shell,  a  cylindrical  backing  sur- 

rounding said  shell  and  extending  beyond 
the  same  at  its  upper  end  and  a  ring  cover- 

ing the  bottom  of  said  shell,  substantially  as 
35  set  forth. 

8.  A  tubular  mold  comprising  an  inner 
cylindrical  shell  extending  inward  and 
downward  at  its  lower  end,  a  cylindrical 
backing  surrounding  said  shell,  a  filler  be- 

tween the  backing  and  the  inwardly  extend-  40 
ing  portion  of  the  shell  and  a  ring  covering 
the  bottom  of  said  shell,  substantially  as  set 
forth. 

9.  A  tubular  mold  comprising  an  inner 
cylindrical  shell  extending  inward  and  45 
downward  at  its  lower  end,  a  cylindrical 
backing  surrounding  said  shell,  a  soft  metal 
filler  between  the  backing  and  inwardly  ex- 

tending jiortion  of  the  shell,  and  a  i-ing 
covering  the  bottom  of  said  shell,  substan-  50 
tially  as  set  forth. 

10.  A  tubular  mold  comprising  an  inner 
cjdindrical  shell  extending  inward  at  its 
lower  end,  a  cylindrical  backing  surround- 

ing said  shell  and  a  ring  covering  the  hot-  55 
torn  of  said  shell,  said  ring  litting  closely 
against  the  bottom  of  the  shell  and  having 
the  same  internal  diameter  as  the  smallest 
portion  thereof,  substantially  as  set  forth. 

11.  A  tubular  mold  com))rising  an  inner  GO 
cylindrical    shell   extending   inward    at   its 
lower  end,  a  cylindrical  backing  surround- 

ing said  shell,  and  a  ring  covering  the  bot- 
tom of  the  shell,  the  lower  edge  of  the  bore 

of  said  ring  being  rounded  off,  substantially  65 
as  set  forth. 

12.  A  tubular  mold  com])rising  an  inner 
cylindrical  shell  extending  inwardly  at  one 
end,  a  C3dindrical  backing  surrounding  said 
shell  and  a  ring  covering  the  bottom  of  said  73 
shell  and  secured  to  the  backing,  .substan- 

tially as  set  forth. 
This   specification   signed   and   witnessed 

this  28th  day  of  September,  1905. 
EDWARD  L.  AIKEN. 

Witnesses : 
Delos  Holden, 

Frank  L.  Di^er. 
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To  all  whom  it  may  concern: 
Be  it  known  that  we,  Horace  Sheble  and 

TH03IAS  Kraemek,  botli  citizens  of  the 

United  States,  and  both  residing  at  Phila- 
5  delphia,  in  the  countj^  of  Philadelphia  and 

State  of  Penns5dvania,  have  invented  a  cer- 
tain new  and  useful  Improvement  in  Talk- 

ing-Machines, of  which  the  following  is  a 
specification. 

10  This  invention  relates  to  talking-machines, 
and  its  object  is  to  provide  a  machine  of  an 
improved  form,  the  improvements  being 
directed  particularly  to  the  construction  of 
the  reproducing  apparatus. 

15  In  accordance  with  the  invention,  the  dia- 
phragm of  the  reproducing  apparatus,  while 

being  vibrated  by  the  stylus,  is  located  at  a 

distance  from  the  stjdus,  a  rocking-bar  being- 
provided,  to  one  end  of  Avhich  the  stylus  is 

20  connected  and  which  adjacent  to  its  other 
end  is  provided  with  an  arm  coacting  with 

the  diaphragm  of  the  sound-box  so  as  to  vi- 
brate the  latter. 

The  preferred  embodiment  of  the  inven- 
25  tion  is  illustrated  in  the  accompanying  draw- 

ings^ in  which — 
Figure  1  is  an  elevation  of  a  portion  of  a 

talking-machine ;  Fig.  2  is  a  top  view  of  the 
reproducing  mechanism;  and  Fig.   3  is  an 

30  end  view  of  the  same. 

Eeferring  to  these  drawings,  1  indicates 
the  motor-box  of  a  talking-machine,  within 
which  is  mounted  a  riiotor  of  the  usual  or 

any  suitable  type,  this  motor  being  arranged 
35  to  rotate  a  vertically-disposed  shaft  2  pro- 

jecting through  the  top  of  the  box.  Secured 
upon  the  shaft  2  is  a  turn-table  3  adapted  to 
support  a  sound-record  4  which  is  in  the 
form  of  a  disk.     Secured  to  the  side  of  the 

40  box  1  and  projecting  outwardly  and  up- 
wardly therefrom  is  an  arm  5  formed  so  as 

to  provide  an  opening  extending  through  the 
upper  portion  thereof.  An  amplifjdng  horn 
6  is  adapted  to  be  detachably  mounted  upon 

45  the  upper  end  of  the  arm  5,  the  opening 
through  the  horn  being  in  communication 

with  this  opening  formed  in  the  arm  5.  Ad- 
jacent to  the  inner  end  of  the  opening 

through  arm  5,  is  a  vertically-disposed  pin  T. 
50      The  reproducing  mechanism  comprises  a 

I        sound-box  8  having  a  diaphragm  9  mounted 
therein    in   the   usual   manner.     Projecting 

from  the  side  of  the  box  8  opposite  the  dia- 
phragm 9  is  a  tube  10  bent  to  a  curvature  of 

ninety  degrees.     To  this  tube  is  secured  a  55 

yoke  _  11    having    a    cross-head    12    pivoted 
therein   on   horizontal   pivots.     This   cross- 
head  carries  a  sleeve  13  which  is  adapted  to 
fit  over  the  pin  7. 

The  sound-box  8  is  provided  with  a  short  60 
downwardly-extending  arm  14  and  a  long 
horizontally-extending  arm  15,  and  a  rod  or 
shaft  16  is  mounted  upon  these  arms  with  its 
ends  extending  into  openings  formed  therein, 
so  that  shaft  16  may  rock  upon  its  axis.  A  65 
spring  17  is  coiled  about  the  rod  16  and  has 
one  end  secured  to  the  rod  and  the  other  se- 

cured to  the  arm  15  so  that  when  the  rod  16 
is  rocked  in  one  direction  and  then  released 

it  Avill  be  brought  back  to  normal  position  by  70 
the  tension  of  spring  17.  Secured  to  the  rod 
16  adjacent  to  its  outer  end,  is  a  holder  18 
for  a  stylus  19,  this  holder  having  a  bore  into 
which  the  end  of  the  stylus  is  inserted  and  a 
set-screw  20  for  holding  the  stylus  securely  75 
in  this  bore.  Adjacent  to  the  end  of  rod  16 
opposite  that  to  which  holder  18  is  secured, 
is  an  upwardly-extending  arm  21,  the  free 
end  of  which  bears  against  the  center  of  the 

diaphragm  9  of  the  sound-box.  80 
With  the  parts  constructed  and  arranged 

as  shown  in  Fig.  1  and  the  stylus  19  in  holder 

18  engaging  the  record-groove  in  a  disk 
sound-record  4  on  the  turn-table  3,  the  rota- 

tion of  the  turn-table  and  record  is  begun  85 
and  the  stylus  tracks  in  the  record-groove 
in  the  usual  manner.  As  it  does  so,  it  is 

vibrated  by  the  undulating  groove-walls  and 
rocks  the  rod  16  in  its  bearings  in  accord- 

ance with  these  vibrations.  As  the  rod  16  90 

is  rigid  against  torsional  strains,  the  vibra- 
tions of  the  stylus  19  are  transmitted  faith- 
fully to  the  arm  21  secured  to  rod  16,  and  by 

arm  21  to  the  diaphragm  9  of  the  sound-box, 
and  the  sound-waves  developed  by  the  dia-  95 
phragm  9  pass  out  through  the  tube  10,  the 
opening  formed  in  the  upper  end  of  arm  5 
and  the  horn  6.  The  reproducing  devices, 

including  the  sound-box  8,  tube  10,  bar  16 

and  stylus  19,  can  swing  freely  about  a  ver-  100 
tical  axis,  in  order  that  the  stylus  19  may 
move  across  the  sound-record,  by  the  sleeve 

13  turning  upon  pin  7.  Also,  the  reproduc- 
ing devices  may  move  up  and  down  suffi- 

cient to  compensate  for  irregularities  in  the  105 
sound-record  or  turn-table,  by  turning  about 
the  horizontal  pivots  connecting  the  yoke 
11  with  the  cross-head  12. 
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In  order  to  secure  a  good  reproduction, 

the  weight  downwardly  upon  the  stylus  niust 
be  sullicient  to  cause  the  stylus  to  track  faith- 

fully in  the  recoid-groove,  and  as  the  souncl- 
•'  box  in  the  construction  above  described  is 

not  located  directly  over  the  stylus  as  in  the 
juachines  heretofore  commonly  employed,  a 
weight  corresponding  more  or  less  to  the 
weight  of  the  sound-box  may   have   to   be 

IC  provided  near  the  outer  end  of  the  arm  15. 
This  may  readily  be  done  by  enlarging  the 
size  of  arm  15  so  as  to  increase  the  weight 
of  the  outer  end  thereof.  Such  an  increase 
in  the  size  of  the  arm  15  is  indicated  at  22 

Jo  in  Fig.  2,  and  its  size  may  be  increased  or 
diminished  as  may  be  found  necessary  in 
order  to  hold  the  stylus-point  in  the  record- 
gi'oove  throughout  the  reproduction  of  the 
record. 

20  Having  noAv  described  our  invention,  what 
Ave  claim  as  new  therein  and  desire  to  seenre 

by  Letters  Patent  is  as  follows  :^ — 
In  a  talking-machine,  a  motor-box,  a  turn- 

table   for    a    disk    sound-record    supported 

25  thereby,  a  suppoi-ting-arm  extending  up- 
wardly from  the  motor-box,  a  horn  mounted 

thereon,  a  tubular  member  mounted  on  said 
arm  to  turn  about  a  vertical  axis  and  hav- 

35 

40 

ing  an  opening  therethrough  in  connnuni- 
cation  with  the  opening  through  the  horn,  :30 
a  sound-box  rigidly  secured  to  said  member 
and  connnunicating  therewith,  an  arm  rig- 

idly connected  to  said  tubular  member  and 
sound  box  and  projecting  outwardly  there- 
fi-om  over  the  sound-record  on  said  turn- 

table, a  rock-shaft  pivotally  mounted  at  one 
end  in  a  bearing  movable  Avith  said  tubular 
mem1)er  and  at  the  other  end  in  the  end  of 

said  arm  distant  from  the  sound-box,  a 
lever  carried  by  said  rock-shaft  at  one  end 
thereof  and  coacting  Avith  the  diaphragm  of 
the  sound-box,  a  stylus-support  carried  by 
said  rock-shaft  at  the  opposite  end  thereof, 
a  stylus  carried  by  saici  stylus-lever  and 
adapted  to  track  in  the  groove  of  a  record 
on  said  turn-table,  and  a  spring  acting  on 
said  rock-shaft  to  turn  it  in  one  direction, 
substantially  as  set  forth. 

This   specification   signed    and    witnessed 
this  ISth  day  of  December,  1908. 

HORACE  SHEBLE. 
THOMAS  KRAEMER. 

Witnesses : 
Harry  L.  Stone, 
Joseph  J.  KosENBLUTh. 
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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  resident  of 
the  city  of  Camden,  county  of  Camden, 
State  of  New  Jersey,  have  invented  certain 
new  and  useful  Improvements  in  Methods  of 
Recording  and  Reproducing  Sounds,  of 
which  the  following  is  a  full,  clear,  and  ex- 

act description,  reference  being  had  to  the 
accompanying  drawings,  forming  a  part  of 
this  specification. 
My  invention  relates  to  a  method  of  mak- 

ing a  permanent  undulatory  record  of 
sounds,  articulate,  musical  or  produced  in 
any  manner,  and,  further  to  the  method 
whereby  recorded  sounds  are  reproduced 
without  the  use  of  a  reproducing  stylus. 

In  the  methods  of  reproducing  sound  here- 
tofore known,  it  has  been  proposed  to  record 

upon  a  suitably  prepared  surface,  a  record 
of  the  sound  waves  produced  in  the  vicinity 
of  the  recording  mechanism;  to  make  from 
said  record  a  duplicate  in  some  suitable  and 
durable  material ;  and  then  to  cause  a  repro- 

ducing stylus  to  follow  the  undulations  re- 
corded on  said  record  to  produce  vibrations 

in  a  reproducing  diaphragm  similar  to  those 
originally  impressed  upon  the  recording  dia- 

phragm. In  instruments  constructed  in  ac- 
cordance with  the  above  principle,  however, 

the  sounds  emanating  from  such  reproduc- 
ing apparatus,  while  approximately  close  to 

the  sounds  originally  produced,  are  more  or 
less  imperfect  and  unsatisfactory  by  reason 
of  the  additional  sounds  and  tones,  added  to 
the  sounds  originally  recorded,  and  caused 
by  the  scraping  or  scratching  of  the  repro- 

ducing stylus  upon  the  record,  as  it  follows 
the  undulatory  groove  in  the  same. 

The  present  invention  has  for  one  of  its 
objects  the  forming  of  an  original  or  master 
record  of  sound  in  the  form  of  a  tape,  one  of 
the  edges  of  which  is  provided  with  undu- 

lations corresponding  to  sound  waves  to 
form  a  master  record  of  sound  and  to  form 

from  said  master  record  one  or  more  dupli- 
cate copies  of  said  master  record  for  com- 

mercial use. 
A  further  object  of  my  invention  is  to 

form  cormnercial  duplicate  profile  tapes  for 
use  in  connection  with  sound  reproducing 
machines,  which  profile  tapes  are  substan- 

tially duplicates  or  copies  of  an  original 
record. 

A  further  object  of  my  invention  is  to  pro- 

duce commercial  duplicate  records  from  a 
master  record  of  sound  by  means  of  a  pro- file mechanism. 

A  further  object  of  my  invention  wiU  ap- 
pear in  the  specification  and  claims  below.       60 

My  invention  consists  in  forming  a  per- 
manent record  of  the  sound  originally  pro- 

duced and  causing  said  record  to  travel 
through  a  fluid  current  and  to  impress  upon 
said  fluid  current  the  undulations  recorded  65 
on  the  said  record. 

More  specifically  my  invention  consists  in 
forming  along  one  edge  of  a  suitable  tape 
a  series  of  undulations  or  serrations  cor- 

responding to  the  waves  of  the  sound  origi-  70 
nally  produced,  and  causing  the  edge  of  said 
tape  to  travel  over  a  narrow  slit  or  elongated 
opening  through  which  a  current  of  air  is 
caused  to  pass,  said  tape  being  so  located 
with  respect  to  said  opening  that  the  edge  75 
of  the  tape  having  the  undulations  thereon, 
will  at  all  times  partially  close  said  opening, 
whereby  the  size  of  opening  is  constantly 
varied  by  the  variations  on  the  edge  of  the 
tape,  and  the  current  of  air  passing  through  80 
said  opening  will  have  impressed  upon  it 
vibrations  or  undulations  which  are  an  exact 

reproduction  of  the  sound  originally  record- 
ed on  the  tape. 

My  unproved  method  of  recording  and  85 
reproducing  sound  may  be  put  into  effect 
by  means  of  a  variety  of  apparatus,  one 
method  being  illustrated  in  the  accompany- 

ing sheet  of  drawings,  in  which — - 
Figure  1  represents  on  an  exaggerated  or  90 

magnified  scale,  a  portion  of  a  suitably  pre- 
pared  tape  upon   which  the   sound  waves 

have  been  recorded  in  the  form  of  longi- 
tudinal   series    of    transverse   undulations; 

Fig.  2  is  a  section  thereof  on  the  line  2,  2,  95 
Fig.  1 ;  Fig.  3  illustrates  the  manner  in  which 
the  tape  shown  in  Fig.  1  is  divided  longi- 

tudinally  along  the  line  of  the   record  to 
form  two  master  records;  Fig.  4  illustrates 
a  paper  duplicate  made  from  said  master  lOO 
record;  Fig.  5  shows  one  form  of  a  repro- 

ducing apparatus  employed  to  produce  the 
sounds  recorded  on  the  edge  of  the  record; 
Fig.   6   illustrates   a  modified   construction 
in  which  the  air  is  drawn  through  the  aper-  105 
ture  from  the  horn  and  Fig.  7  illustrates 
another  modification  in  which  the  air  may 

be  forced  through  the  aperture  in  either  di- 
rection. 

In  carrying  out  my  invention,  I  prepare  a  ilO 
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flexible  metallic  tape,  1,  provided  prefer- 
ably with  two  longitudinal  series  of  equally 

spaced  perforations  2,  by  coating  one  or 
more  surfaces  thereof  with  any  suitable 

5  substance  w'hich  will  serve  to  record  the 
vibrations  of  a  recording  stylus,  the  cutting 
point  of  which  oscillates  in  a  plane  substan- 

tially parallel  to  the  said  record  surface. 
The  point  or  cutting  edge  of  said  stylus 

10  is  made  of  a  suitable  hard  material  and  is 
so  located  with  respect  to  said  tape,  that 
the  tracing  made  thereby  cuts  through  the 
coating  material  3,  and  forms  an  undidatory 
channel  4,  the  bottom  of  which  is  formed 

15  by  the  metal  tape  itself.  The  perforations 
in  the  tape  serve  the  purpose  of  engaging  the 
teeth  of  a  suitable  feed  roller,  which  may 
be  driven  at  a  constant  rate  of  sjDeed,  to 
feed  the  prepared  tape  under  the  record 

20  stylus  in  the  direction  of  its  length,  with- 
out slip  or  variation  in  speed.  In  Figs.  1 

and  2  is  illustrated  a  tape  upon  the  surface 
of  which  a  record  groove  has  been  traced 
in  the  manner  above  described,  the  coating 

25  3  being  cut  through  to  the  metal  tape  2, 
as  shown  in  Fig.  2. 

In  the  actual  practice  of  my  invention,  I 
may  increase  the  amplitude  and  sharpness 
of  the  imdulations  recorded   on  the  tape, 

30  with  a  view  to  making  the  variations  on 
the  profile  as  pronounced  as  possible,  and  I 

accomplish  this  by  a  vax'iety  of  means  such 
as  by  locating  the  position  of  the  center 
of  oscillation  of  the  stylus  bar  nearer  to  the 

35  center  of  the  recording  diaphragm,  or  by 
increasing  the  length  of  the  stylus  bar  on 
that  side  of  the  center  of  oscillation  which 
carries  the  stylus,  and  also  by  causing  the 
record  surface  to  travel  at  a  lower  rate  of 

40  speed  than  is  now  usually  employed. 
The  next  step  in  my  improved  process 

consists  in  removing  one  half  of  the  material 
of  the  tape  at  one  side  of  the  groove.  I 
preferably    do    this    by    dividing   the    tape 

45  longitudinally  along  the  line  of  the  record 
by  filling  the  groove  with  some  suitable 
chemical  agent  which  will  not  act  upon  the 
coating  material  but  will  cut  through  the 
metal  tape  along  the  line  of  the  record.     I 

50  then  remove  the  coating  material  in  any 
suitable  manner.  By  these  or  similar  steps, 
I  am  enabled  to  produce  two  metallic  tapes 
5,  5,  each  of  ̂ vhich  has  on  its  edge  an  exact 
profile  record  of  the  sounds  originally  pro- 

55  duced,  and  each  of  which  also  has  a  series 
of  perforations  2  by  which  said  tape  may 
be  positively  fed,  or  caused  to  travel  over 
or  under  a  reproducer.  It  is,  however,  with- 

in the  scojDe  of  my  invention  to  remove  one 
^°  half  of  the  metallic  record  tape  in  any  suit- 

able manner,  and  in  removing  it,  to  com- 
jiletely  destroy  the  same,  in  order  to  produce 
one  perfect  profile  tape,  although  I  prefer- 

ably form  tw^o  master  tapes  in  the  mamier 
^^  described  above. 

4 

In  Fig.  5  I  have  illustrated  one  form 
of  apparatus  in  which  my  improved  method 
of  reproducing  sound  nuiy  be  performed  in 
which  (5  repiesents  a  drivnig  drum  mounted 
upon  shaft  7  to  which  is  secured  a  gear  8  70 
adapted  to  mesh  with  the  gear  9  fixed  to 
the  shaft  10.  The  shaft  10  has  also  secured 
to  it  a  second  gear  11  meshing  with  the  gear 
12  fixed  to  the  shaft  13.  Also  secured  to 
the  shaft  13  is  a  feed  roller  14  having  pins  75 
15  adapted  to  engage  perforations  2  of  the 

tape  5'. 

For  the  purpose  of  securing  a  positive  en- 
gagement of  the  pins  15  with  the  tape,  I 

may  mount  on  a  suitable  shaft  Ki  located  go 
above  the  feed  roller  14,  a  roller  17  pro- 

vided with  holes  18  which  will  register  with 
the  teeth  or  pins  15  and  press  the  pins 
through  perforations  of  the  tape.  Also 
mounted  upon  the  shaft  10  is  a  friction  S5 
roller  19  which  is  adapted  to  contact  and 
drive  the  cooperating  roller  20  mounted  on 
the  shaft  21  of  the  winding  reel  22. 

23  indicates  reel  from  which  the  profile 
tape  is  supplied  and  from  Avhich  tape  is  led  90 
over  the  guide  roller  24  to  the  sound  repro- 

ducing device. 
Moimted  in  a  suitable  position  adjacent 

to  profile  tape  is  a  horn  25  or  other  suitable 
sound  amplifying  device,  Avith  the  small  end  95 
2G  adjacent  to  the  surface  of  the  taj^e.  In 
the  form  of  my  invention  illustrated  in  Fig. 
5  this  smaller  end  of  the  horn  is  provided 
with  a  narrow  elongated  slit  or  opening  27. 
the  direction  of  which  is  transverse  to  the  lOO 
direction  of  the  tape.  The  relation  of  the 
position  between  end  slit  or  opening  of  the 
tape  is  show'ii  diagrammatically  in  two  posi- 

tions in  Fig.  4. 
In  Fig.  5  beneath  the  narrow  opening  27  i05  : 

and  adjacent  to  tape  is  a  block  28  provided 
with  a  chamber  29  connected  by  a  pipe  or 
tube  30  with  the  air  chamber  31,  oil  a  suit- 

able pump,  which  may  be  used  to  produce 
either  a  jiressure  or  a  partial  vacuum  in  the  no 
chamber  31. 

The  operation  of  this  device  is  as  follows: 
The  drum  being  driven  from  any  suitable 
source  of  motive  power,  its  motion  is  com- 

municated through  the  gears  8,  9.  11  and  12 
to  the  feed  roller  14,  and  through  the  fric- 

tion drums  19  and  20  to  the  winding  drum 
22,  the  relation  of  the  friction  drums  19  and 
20  being  such  that  the  winding  drum  22  will 
always  DC  driven  at  a  speed  which  will  keep  12« 
the  tape  taut  between  the  feed  roller  15  and 
said  winding  drum  22.  Air  being  forced 
from  the  chamber  31  through  pipe  30  to  the 
chamber  29  and  one  end  of  the  elongated 

opening  being  always  open  and  free  to  per-  125 
mit  a  column  of  air  to  pass  through  the 

same,  as  indicated  in  Fig.  4,  the  tape  5'  is 
driven  over  the  opening  27.  The  varying 
contour  of  the  tape  will  constantly  change 
the  size  of  the  opening  through  which  the  130 

116 
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air  may  pass,  and  consequentlj''  will  produce variations  in  the  column  of  air  passing 
through  the  opening.  The  undulations  or 
vibrations  in  the  column  of  air  allowed  to 

5  pass  through  the  opening  will  correspond  to 
the  undulations  recorded  on  the  profile  of 
the  tape.  In  this  manner,  the  column  of  air 
will  have  impressed  upon  it  undulations  or 
vibrations  which  are  the  exact  reproductions 

10  of  the  sound  originally  produced  and  re- 
corded on  the  tape  and  when  such  vibra- 

tions are  amplified  through  the  horn  24,  the 
result  is  a  clear,  loud  and  exact  reproduc- 

tion of  the  original  sounds  free  from  any 
15  disagreeable  and  undesirable  qualities  re- 

sulting from  the  scratch  of  a  reproducing 
stylus  over  a  record. 

Fig.  6  indicates  a  modified  construction  in 
which  the  narrow  slit  or  elongated  opening 

20  27'  is  located  in  the  lower  block  28  and  the 
smaller  end  26  of  the  horn  25  has  a  chamber 

29'  adjacent  to  tape.  In  this  form  of  my invention  the  direction  of  the  current  of  air 
would  be  reversed  to  what  it  is  in  apparatus 

25  shown  in  Fig.  5,  and  the  pump  would  be 
used  to  produce  a  partial  vacuum  in  cham- 

ber 31. 
In  Fig.  7  I  have  shown  both  the  smaller 

end  of  the  horn  and  the  lower  block  as  being 
30  provided  with  registering  elongated  open- 

ings 27,  27'  respectively,  and  in  this  form  of 
my  invention  the  current  of  air  may  be  im- 

pelled in  either  direction. 
While  I  have  described  my  invention  in 

35  the  form  above  set  forth,  it  is  obvious  that 
it  would  be  impracticable  to  use  a  metallic 
profile  tape,  formed  as  above  described  as  a 
commercial  record.  I  therefore  propose  to 
use  either  one  or  both  of  the  tapes  shown  in 

40  Fig.  3  as  master  tapes,  and  produce  dupli- 
cates thereof  in  a  material  suitable  for  com- 

mercial purposes.  I  have  found  that  a  tape 
of  a  good  quality  of  stiff  paper  will  answer 
all  the  requirements.   The  commercial  paper 

45  tapes  may  be  produced  in  large  quantities 

from  said  master  tapes  in  the  following- 
manner :  A  large  number  of  plain  strips  of 
paper  having  been  brought  together  and 
stacked  under  compression,  the  master  tape 

1 50  is  caused  to  guide  or  form  a  templet  for  a 
suitable  profiling  machine,  while  the  cutting 
end  of  the  machine  is  caused  to  travel  trans- 

verse to  the  stacked  tapes  and  to  reproduce 
vipon  the  edges  thereof  an  exact  copy  of  said 

»5  master  tape.  A  paper  duplicate  of  the 
original  master  record  made  in  this  manner 
is  indicated  by  Figs.  4  and  5. 
Having  thus  described  my  invention,  what 

I  claim  and  desire  to  protect  by  Letters  Pat- 
ent of  the  United  States,  is : — 

1.  The  method  of  forming  commercial 
profile  tapes  for  use  in  sound  reproducing 
devices  which  consists  in  forming  a  master 

profile  tape,   and  duplicating  said  master 
record  by  means  of  a  suitable  profiling  ma-  65 
chine  upon  a  plurality  of  layers  of  paper 
tapes. 

2.  The  method  of  forming  commercial 
profile  tapes  for  use  in  sound  reproducing  de- 

vices which  consists  in  formnig  a  master  70 
profile  tape,  using  said  master  tape  as  a  tem- 

plet in  a  suitable  profiling  machine,  and 
causing  the  cutting  point  of  said  profiling 
machine  to  reproduce  the  undulations  of  the 
master  tape  simultaneously  on  the  edges  of  75 
a  plurality  of  stacked  blank  paper  tapes. 

3.  The  method  of  forming  commercial 
profile  tape  for  use  in  sound  reproducing  de- 

vices, which  consists  in  forming  a  master 
profile  metallic  tape,  and  using  said  master  80 
tape  as  a  templet  for  reproducing  simul- 

taneously a  plurality  of  commercial  dupli- 
cates thereof. 

4.  The  method  of  forming  commercial 
profile  tape  for  use  in  sound  reproducing  de-  85 
vices,  which  consists  in  forming  a  master 
profile  metallic  tape,  and  using  said  master 
tape  as  a  templet  for  reproducing  simul- 

taneously a  plurality  of  commercial  paper 
duplicates  thereof.  90 

5.  The  method  of  forming  commercial 
profile  tapes  for  use  in  sound  reproducing 
devices,  which  consists  in  forming  a  master 
profile  tape  and  duplicating  said  master  tape 
by  means  of  a  profiling  machine  acting  upon  95 
a  plurality  of  stacked  and  compressed  tapes. 

6.  The  method  of  forming  commercial 
profile  tapes  for  use  in  sound  reproducing 
devices,  which  consists  in  forming  a  master 
profile  record  and  duplicating  said  master  100 
record  simultaneously  upon  the  edges  of  a 
plurality  of  tapes. 

7.  The  method  of  forming  commercial 
profile  tapes  for  use  in  connection  with 
sound  reproducing  devices  which  consists  in  105 
forming  a  master  tape  one  edge  of  which  is 
provided  with  an  undulating  contour  cor- 

responding to  sound  waves,  stacking  and 
compressing  together  a  plurality  of  paper 
tapes  and  placing  them  in  a  profiling  ma-  110 
chine,  substantially  simultaneously  cutting 
one  edge  of  said  stacked  tapes  by  said  pro- 

filing mechanism,  in  which  the  said  master 
tape  is  used  as  a  templet  for  guiding  the 
cutting  tool,  whereby  a  plurality  of  paper  115 
tapes  substantially  identical  with  each  other 
and  corresponding  to  said  master  tape  are 

produced. In  witness  whereof,  I  have  hereunto  set 
my  hand  this  thirteenth  day  of  October,  120 
A.  D.,  1905. 

JOHN  C.  ENGLISH. 

Witnesses : 
Alston  B.  Moulton, 
Alexander  Park. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Egbert  L.  Gibson,  of 

the  city  and  county  of  Philadelphia,  State 

of  Pennsylvania,  have  invented  an  Improve- 
ment in  Talking-Machines,  of  which  the  fol- 

lowing is  a  specification. 
My  invention  has  reference  to  talking 

machines  and  consists  of  certain  improve- 
ments which  are  fully  set  forth  in  the  fol- 

lowing specification  and  shown  in  the  ac- 
companying drawing  which  forms  j)art 

thereof. 

The  object  of  my  invention  is  to  provide 
a  construction  of  universal  arm  for  the 

sound  box  which  shall  embody  simplicity 
and  capacity  for  movement  with  the  least 
possible  resistance. 

In  carrying  out  my  invention,  I  provide 
a  bracket  having  a  tubular  neck  adapted  to 
support  the  horn,  and  combine  therewith  a 
tubular  arm  carrying  the  sound  box  at  its 
free  end  and  having  the  other  end  journaled 
in  the  neck  of  the  bracket  through  the 
medium  of  antifriction  balls  said  balls  fitting 
into  a  groove  semicircular  in  cross  section 

formed  in  the  neck  of  the  bracket  and  sup- 

poi'ting  a  flange  secured  to  the  pivoted  end 
of  the  tubular  arm  whereby  the  arm  is  cen- 

tralized and  supported  by  the  balls. 
My  invention  also  comprehends  details  of 

construction  which,  together  with  the  fea- 
tures above  specified  will  be  better  under- 
stood by  reference  to  the  drawings,  in 

which  : 

Figure  1  is  a  side  elevation  of  a  gramo- 
phone or  talking  machine  embodying  mj^ 

invention;  Fig.  2  is  a  sectional  elevation  on 

line  2 — 2  of  Fig.  3  showing  the  maimer  of 
supporting  the  tubular  arm  which  carries 
the  sound  box ;  and  Fig.  3  is  a  similar  view 
on  line  3—3  of  Fig.  2. 

A  is  the  motor  box  or  case  which  rotates 

the  table  or  support  B  carrjdng  the  record 
disk. 

C  is  a  bracket  or  arm  secured  to  the  side 

of  the  box  or  case  A  and  terminating  in  a 
tubular  end  C,  the  aperture  having  a  ver- 

tical axis. 

The  horn  D  is  supported  by  the  bracket 
and  is  sleeved  into  the  tubular  part  so  as 
to  be  adjustable  thereon  and  permit  the  horn 
to  be  turned  in  any  direction  in  which  the 
sound  waves  are  to  be  propagated. 

H'  is  a  tubular  arm  carrying  at  its  free 
^^  end  the  sound  box  I  and  havins:  its  other 

end  terminating  in  a  vertical  tubular  portion 
F  adjustably  connecting  with  the  tubular 
portion  C  of  the  bracket  whereby  said  arm 
may  swing  thereon  as  a  center.  More  specif- 

ically this  connection  consists  of  the  tubular  60 
part  F  into  which  is  screwed  or  otherwise 
secured  a  bushing  E  having  a  flange  e  the 
diameter  of  which  is  less  than  the  internal 
diameter  of  the  tubular  end  C  of  the 
bracket  C.  The  interior  of  the  end  C  is  65 

provided  with  a  groove  c  near  its  lower  part 
Avhich  forms  a  trackway;  and  said  groove 
is  made  preferably  semi-circular  in  cross 
section  to  receive  a  series  of  anti-friction 
balls  L  and  in  which  said  balls  are  free  to  70 

travel,  they  being  held  therein  by  the  tubu- 
lar bushing  E  having  its  flange  e  resting 

upon  the  balls.  In  this  manner  the  vertical 

tubular  part  F  of  the  tubular  arm  H'  is free  to  rotate  about  a  vertical  axis  with  the  75 
least  possible  frictional  resistance. 

To  prevent  any  rattling  or  grinding  be- 

tween the  parts  C'  and  F,  I  prefer  to  place 
between  them  an  annular  washer  G  of  in- 

sulating or  non-metallic  composition.  This  80 
washer  should  not  be  sufficiently  thick  ta 
produce  any  binding  or  undue  friction. 

The  parts  F  and  H'  of  the  tubular  arm 
are  jointed  on  a  transverse  axis.  To  secure 

this  structure,  I  provide  the  part  F  with  ̂ ^ 

downwardly  extending  side  arms  F'  which 
have  pivot  screws  /  upon  which  the  elbow 

part  H  of  the  arm  H'  rotates.  This  part 
H'  is  preferably  made  with  a  taper,  being 
larger  adjacent  to  the  pivots  /  and  also  ̂ ^ 
turned  upward  in  an  elbow  H.  The  junc- 

ture of  tliis  elbow  and  part  F  is  made  in  a 
cylindrical  plane  whose  axis  is  the  pivots  f. 
This  junction  of  the  two  parts  H  and  F 

is  indicated  at  J  and  is  preferably  formed  ** 
^vith  a  very  slight  clearance  so  as  not  to 
create  any  friction  between  the  said  parts 

H  and  F,  but  not  enough  of  clearance  to  per- 
mit air  waves  to  escajDC,  and  in  that  way  re- 

duce the  effectiveness  of  the  articulation.         ^^^ 

To  enable  the  free  end  of  the  arm  H'  to 
be  turned  up  and  held  out  of  the  way  of  the 
record  tablet  when  replacing  it  with  a  new 
one,  I  provide  a  spring  catch  K  on  the  part 

F  which  engages  a  lug  Jc  on  the  elbow  H  ̂ ^^ 
of  the  tubular  arm  H'.  This  supports  the 
free  end  of  the  arm  in  an  elevated  position 
together  with  the  sound  box.  When  the 
arm  is  lowered  into  sound  producing  posi- 

tion with  the  stylus  of  the  sound  box  resting    '"■  ^  - 
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upon  the  record  tablet,  the  lug  k  of  the  arm 
is  above  aiid  clear  of  the  spring  catch  K  as 
shown  and  consequently  there  is  no  inter- 

ference with  the  free  inovonient  of  the  arm 
5  both  vertically  and  laterally  at  its  free  end. 

The  woiiiht  of  the  part  IT  of  the  arm  pulls 

down  upon  the  pivots  /  durinj;  sound  re- 
j)roduction  and  consequently  the  support  of 
the  part  F  upon  the  balls  is  uniform  and 

10  evenly  distributed,  so  that  there  is  no  ma- 
terial friction.  This  freedom  of  lateral 

movement  enables  the  stylus  to  follow  the 
grooves  of  the  record  tablet  without  ma- 

terial  resistance   thereby   enabling   a   more 
15  sensitive  response  by  the  sound  box  to  the 

variations  of  tlie  record  grooves  upon  the 
stylus. 

^^^lile  I  prefer  the  construction  shown,  I 
do  not  confine  myself  to  the  details  as  these 

20  may  be  modified  in  various  ways  without 
departing  from  the  spirit  of  my  invention. 

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

ters Patent,  is : 
25  1.  In  a  talking  machine  the  combination 

of  the  bracket  having  a  tubular  end  hav- 
ing a  trackway  for  antifriction  balls,  a 

tubular  arm  carrying  at  one  end  a  sound 
box,  a  flanged  bushing  secured  to  the  other 

30  end  of  the  tubular  arm  and  having  an  ex- 
ternal diameter  smaller  than  the  internal 

diameter  of  the  tubular  end  of  the  bracket, 
antifriction  balls  arranged  between  the 
trackway  and  the  flange  of  the  bushing  for 

35  supporting  the  pi\oted  end  of  the  tubular 
arm,  and  a  horn  supported  upon  the  tubular 
end  of  the  bracket  independent  of  the  bush- 

ing and  pivoted  arm. 
2.  In  a  talking  machine  the  combination 

40  of  the  bracket  having  a  tubular  end  having 
a  trackway  for  antifriction  balls,  a  tubular 
arm  carrying  at  one  end  a  sound  box,  a 
flanged  bushing  secured  to  the  other  end  of 
the  tubular  arm  and  having  an  external  di- 

45  ameter  smaller  than  the  internal  diameter 
of  the  tubular  end  of  the  bracket,  antifric- 

tion balls  arranged  between  the  trackway 
and  flange  of  the  bushing  for  sujoporting 
the  pivoted  end  of  the  tubular  arm,  a  non- 

50  metallic  washer  surrounding .  the  bushing 
and  interposed  between  the  upper  end  of  the 
tubular  arm  and  bottom  of  the  tubular  end 
of  the  bracket,  and  a  horn  supported  upon 
the  tubular  end  of  the  bracket  independent 

55  of  the  bushing  and  pivoted  arm. 
3.  In  a  talking  machine  the  combination 

of  the  bracket  having  a  tubular  end  having 
a  trackwaj'  for  antifriction  balls,  a  tubular 
arm   consisting  of  a  vertical   pivoted   part 

60  and  a  horizontal  tubular  part  carrying  at 
one  end  a  sound  box  and  having  its  other 
end  pivoted  to  the  vertical  pivoted  part  so 
as  to  swing  vertically  about  a  transverse 
axis,  a  flanged  bushing  secured  to  the  ver- 

G5  tical  tubular  part  of  the  arm  and  having  an 

external  diameter  smaller  than  the  internal 
diameter  of  the  tubular  end  of  the  bracket, 
antifriction  l)alls  arranged  between  the  track- 

way and  flange  of  the  l)ushing  for  support- 
ing the  pivoted  end  of  the  tubular  ann.  and  70 

a  horn  supported  upon  the  tubular  end  of 
the  bracket  independent  of  the  bushing  and 

pivoted  arm. 
4.  In  a  talking  machine  the  combination 

of  the  bracket  having  a  tubular  end  having  75 
a  trackway  for  antifriction  balls,  a  tubular 
arm  consisting  of  a  vertical  pivoted  part  and 
a  horizontal  tubular  part  carrying  at  one 
end  a  sound  bo.x:  and  having  its  other  end 
pivoted  to  the  vertical  pivoted  part  so  as  gO 
to  swing  vertically  about  a  transverse  axis, 
a  flanged  bushing  secured  to  the  vertical 
tubular  part  of  the  arm  and  having  an  ex- 

ternal diameter  smaller  than  the  internal 
diameter  of  the  tubular  end  of  the  bracket,  §5  ;| 
antifriction  balls  arranged  between  the 
trackway  and  flange  of  the  bushing  for  sup- 

porting the  pivoted  end  of  the  tubular  arm, 
a  spring  catch  to  hold  the  horizontal 
tubular  part  of  the  arm  in  an  elevated  posi-  90 
tion  upon  the  vertical  tubular  part,  and  a 
horn  supported  upon  the  tubular  end  of  the 
bracket  independent  of  the  bushing  and  piv- 

oted arm. 
5.  In  a  talking  machine,  the  combination  95 

with  a  bracket  having  a  tubular  end  pro- 
vided with  a  groove  for  antifriction  balls, 

a  horn  supported  upon  the  tubular  end,  a 
tubular  arm  carrymsr  at  one  end  a  sound 
box,  and  having  its  other  end  turned  up-  loo 
w'ard  beneath  the  tubular  end  of  the  bracket, 
a  flanged  bushing  secured  upon  the  up- 

wardly turned  end  of  the  tubular  arm,  and 
tuitifriction  balls  fitting  into  the  groove  of 
the  tubular  end  of  the  bracket  and  support-  lOo 
ing  the  flange  of  the  bushing. 

G.  In  a  talking  machine,  the  combination 
with  a  bracket  having  a  tubular  end  pro- 

vided with  a  groove  semicircular  in  cross 
section  for  antifriction  balls,  a  horn  sup-  lie 
ported  upon  the  tubular  end,  a  tubular  arm 
carrying  at  one  end  a  sound  box,  and  hav- 

ing its  other  end  turned  upward  beneath 
the  tubular  end  of  the  bracket,  a  flanged 
bushing  screwed  upon  the  upwardly  turned  115 
end  of  the  tubular  arm,  and  antifriction 
balls  fitting  into  the  groove  of  the  tubular 
end  of  the  bracket  and  supporting  the  flange 
of  the  bushing. 

7.  In  a  talking  machine,  the  combination  120 
w'ith  a  bracket  having  a  tubular  end  pro- 

vided wdth  a  groove  for  antifricti(m  balls, 
a  horn  supported  upon  the  tubular  end,  a 
tubular  arm  carrying  at  one  end  a  sound  box 
and  having  the  other  end  turned  upward  125 
beneath  the  tubular  end  of  the  bracket  and 

also  being  jointed  so  that  the  sound  box  end 

m.ay  be  turned  upw-ard,  means  to  support  the end  of  the  arm  in  its  turned  up  position,  a 

flanged  bushing  secured  upon  the  upwardly  1^ 
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turned  end  of  the  tubular  arm,  and  antifric- 
tion balls  fitting  into  the  groove  of  the  tu- 

bular end  of  the  bracket  and  supporting  the 
flange  of  the  bushing. 

8.  In  a  talking  machine,  a  hollow  support, 

a  stationarj'^  horn  carried  by  the  hollow  sup- 
port, a  tulaular  arm  formed  of  two  parts 

hinged  together  upon  a  transverse  axis  near 
the  hollow  support  one  part  being  entirely 
supported  from  within  said  support  to 
swing  upon  a  vertical  axis  and  the  other 
part  carrying  the  sound  box,  and  a  spring 
catch  connected  to  one  of  the  parts  of  the  tu- 

bular arm  adapted  to  catch  upon  the  other 
part  of  the  arm  to  lock  the  sound  box  end 
of  the  arm  in  an  elevated  position  when 
sufficiently  raised,  but  at  all  other  times  to 
be  out  of  locking  contact. 

9.  The  combination  of  a  swinging  arm 
carrjang  the  reproducer  at  one  end,  a  tubu- 

lar support,  a  ring  mounted  on  said  tubular 
support  to  turn  in  a  horizontal  plane  side 
arms  depending  from  said  ring  and  trun- 

nions outside  of  said  support  connecting 
said  side  arms  to  the  swinging  arm  to  per- 

mit said  arm  to  turn  in  a  vertical  plane. 
10.  The  combination  of  a  swinging  arm 

carrying  the  reproducer  at  one  end,  a  sta- 
tionary arm  having  a  circular  opening  pro- 

vided with  a  circular  bearing  ujDon  its  inner 
wall,  supporting  means  supported  by  and  to 
turn  upon  said  bearing  and  horizontal  trun- 

nions supported  by  said  means  outside  of 
said  opening  and  engaging  said  swinging 
arm  at  its  other  end  to  permit  vertical  move- 

ment of  said  swinging  arm. 
11.  In  a  talking  machine  the  combination 

with  a  sound  conveying  tube,  a  fixed  support 
having  a  circular  opening  therein,  a  horizon- 

tal circular  bearing  provided  upon  one  of 
said  parts,  circular  supporting  means  for 
said  tube  conforming  to  said  opening  and 
tube  and  engaging  said  bearing  to  support 
said  tube  and  to  permit  horizontal  swinging 
movement  of  said  tube  and  opposite  hori- 

zontal trunnions  supported  by  said  fixed 
support  outside  of  said  circular  opening  to 
support  said  conveying  tube  and  to  permit 
vertical  swinging  movement  of  said  convey- 

ing tube. 
12.  In  a  talking  machine,  the  combination 

with  a  support  having  an  opening  therein, 
of  a  hollow  bushing  rotatably  mounted  and 
entirely  supported  from  within  said  open- 

ing and  having  a  portion  projecting  outside 
of  said  opening,  and  a  tubular  sound  box 
arm  communicating  with  said  bushing,  and 
wholly  supported  by  said  projecting  portion. 

13.  In  a  talking  machine,  the  combination 
with  a  support  having  an  opening  therein, 
of  a  hollow  bushing  rotatably  mounted  and 
entirely  supported  from  within  said  open- 

ing and  having  a  portion  projecting  outside 
of  said  opening,  a  tubular  sound  box  arm 
communicating    with    said    bushing     and 

wholly  supported  by  said  projecting  por- 
tion, said  sound  box  arm  comprising  rela- 

tivel}''  movable  intercommunicating  portions. 
14.  In  a  talking  machine,  the  combination 

with  a  support  having  an  opening,  of  a  70 
flanged  bushing  mounted  to  oscillate  in  said 
opening  and  i)rojecting  from  said  support,  a 
sound  box  arm  threaded  upon  said  bushing, 
and  an  annular  washer  of  insulating  mate- 

rial surrounding  said  bushing  between  and  75 
in  contact  with  said  arm  and  said  support. 

15.  In  a  talking  machine,  the  combination 
with  a  support  having  an  opening,  of  a 
flanged  bushing  mounted  to  oscillate  in  said 
opening  and  projecting  from  said  support,  a  80 
jointed  sound  box  arm  threaded  upon  said 
bushing,  and  an  annular  washer  of  insulat- 

ing material  surrounding  said  bushing  be- 
tween and  in  contact  with  said  arm  and  said 

support.  85 
16.  In  a  talking  machine,  the  combination 

with  a  support  having  a  cylindrical  ojoening 
provided  with  an  internal  groove  substan- 

tially semi-circular  in  transverse  section,  a 
flanged  bushing  in  said  ox^ening,  balls  90 
mounted  in  said  groove  and  supporting  said 
flanged  bushing,  and  a  tubular  sound  box 
arm  carried  by  said  bushing  and  communi- 

cating therewith. 
17.  In  a  talking  machine,  the  combination  95 

with  a  support  having  a  cylindrical  opening 
provided  with  an  internal  groove  substan- 

tially semi-circular  in  transverse  section,  a 
flanged  bushing  in  said  opening,  balls 
mounted  in  said  groove  and  supporting  said  100 
flanged  bushing,  and  a  jointed  tubular  sound 
box  arm  carried  by  said  bushing  and  com- 

municating therewith. 
18.  In  a  talking  machine,  the  combination 

with  a  support  having  a  cylindrical  opening  105 
provided  with  an  internal  groove  substan- 

tially semi-circular  in  transverse  section,  a 
flanged  biishing  in  said  opening,  balls 
mounted  in  said  groove  and  supporting  said 
flanged  bushing,  a  jointed  tubular  sound  box  lio 
arm  carried  by  said  bushing  and  communi- 

cating therewith,  and  an  annular  washer  of 
insulating  material  surrounding  said  bush- 
ins:  and  between  and  in  contact  with  said 
support  and  said  arm.  _       115 

19.  In  a  talking  machine,  the  combination 
with  a  support  provided  with  an  opening,  of 
a  bushing  mounted  in  said  opening,  a  tubu- 

lar sound  box  arm  comprising  two  communi- 
cating portions,  one  of  said  portions  being  120 

rigidly  secured  to  said  bushing  and  commu- 
nicating therewith,  side  arms  depending 

from  said  portion,  and  a  pivotal  connection 
between  said  side  arms  and  said  other  por- 

tion of  said  sound  box  arm.  125 
20.  The  combination  with  a  support  hav- 

ing an  opening,  of  a  hollow  bushing  rota- 
tably mounted  in  said  opening  and  having 

a  portion  projecting  outside  of  said  open- 
ing, anti-friction  balls  between  the  interior  130 
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of  said  support  and  the  exterior  of  said 
bushing,  and  a  tubular  sound  box  arm  com- 
municatinjj  with  said  bushinj?  and  wholly 
supported  by  said  project in<j;  j)ortion. 

5  21.  The  eonibination  with  a  support  hav- 
ing an  opening,  of  a  hollow  bushing  having 

one  end  flanged  and  supported  within  said 
opening  and  its  other  end  projecting  out- 

side of  said  ojx'ning.  anti-friction  balls  be- 
]0  tAvecn  said  flanged  end  and  the  interior  of 

said  support,  and  a  tubular  sound  box  arm 
carried  by  said  projecting  end. 

22.  In  a  talking  machine,  the  combination 
with  a  sujiport  having  an  opening,  of  a  hol- 
lo  loAV  bushing  rotatably  mounted  uj^on  a  fixed 
axis  and  entirely  supported  from  within  said 
opening  and  having  a  portion  projecting 
outside  of  said  opening,  and  a  tubular  sound 
box  arm  comnnniicating  with  said  bushing 

20  and  wholly  sup])orted  by  said  i:)rojecting 

portion. 
23.  In  a  talking  machine,  the  combination 

with  a  support  having  an  opening,  of  a  hol- 
low   bushing   rotatably    supported    entirely 

25  from  within  said  opening,  a  pair  of  arms 
supported  by  said  bushing  and  extending 
outside  of  said  opening,  a  tubular  sound  box 
arm  communicating  with  said  bushing,  and 
a  pivotal  connection  between  said  pair  of 

30  arms  and  said  sound  box  arm,  said  sound 
box  arm  being  entirely  supported  through 
said  pivotal  connection. 

24.  In  a  talking  machine,  the  combination 
with  a  support  having  an  opening,  of  a  hol- 

35  low  rotatable  bushing  within  said  opening, 
and  having  one  end  projecting  outside  of 
said  support,  rotatable  anti-friction  means 
between  the  interior  of  said  support  and 
the  exterior  of  said  bushing  forming  the 

40  sole  support  for  said  bushing,  and  a  tubular 
sound  box  arm  carried  by  said  projecting 
end. 

25.  In  a  talking  machine,  the  combination 
with  a  support  having  an  opening,  of  a  hol- 

45  low  rotatable  bushing  within  said  opening, 
rotatable  anti-friction  means  between  the 
interior  of  said  support,  and  the  exterior  of 

said  bushing,  and  a  hollow  sound  box  arm 
entirely   supported    by    said    bushing,    said 
sound  box  arm  being  formed  of  relatively  50 
movable  inter-comnuinicating  portions. 

26.  In  a  talking  machine,  the  combination 
with  a  case,  of  a  bracket  secured  thereto  and 
extending  upwardly  therefrom  and  termi- 

nating in  a  tubular  end,  a  rotatable  bushing  55 
entirely  supported  from  within  said  tubu- 

lar end,  and  having  an  end  projecting  out- 
side thereof,  and  a  tubular  sound  box  arm 

entirely  supported  by  said  projecting  end. 
27.  in  a  talking  machine,  the  combination  60 

of   a  tubular  support  having  an   internal 
tr-ack  way   for  rotary  anti-friction  means, 
a  rotatable  bushing  in  said  tubular  support 
and  having  an  external  diameter  smaller 

than  the  internal  diameter  of  the' support,  65 
anti-friction  means  arranged  between  the 
track  way  and  the  bushing,  sound  amplify- 

ing means  carried  by  said  tubular  support, 
and  a  tubular  sound  box  arm  carried  by 
said  bushing.  70 

28.  The  combination  with  a  bracket  at- 
tached at  one  end  to  the  casing  of  a  talking 

machine  and  having  a  tubular  socket  at  its 
free  end,  of  a  rotary  sleeve  carried  by  said 
socket  and  having  its  lower  end  projecting  75 
beyond  the  lower  edge  of  said  socket,  an 
adjustable  piece  carried  by  said  projecting 
end  of  the  rotary  sleeve,  horizontal  pivots 

supported  by  said  ring  piece,  a  sound  con- 
veying arm  supported  by  said  pivots  and  80 

having  an  upturned  and  curved  end,  a 
tubular  piece  having  a  complementary 
curved  lower  end  interposed  between  the 
ring  piece  and  the  upturned  curved  end  of 
the  soimd  conveying  arm,  and  a  yielding  85 
cushion  interposed  between  the  said  tubular 
piece  and  said  ring  piece. 

In  testimony  of  which  invention,  I  here- 
unto set  my  hand. 

EGBERT  L.  GIBSON. 

Witnesses : 
J.  Walter  Hilliakd, 
Jas.  R.  Neck. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Wilber  C.  Mills,  a 

citizen  of  the  United  States,  residing  at  Den- 
ver, in  the  county  of  Denver  and  State  of 

5  Colorado,  have  invented  certain  new  and 
useful  Improvements  in  Automatic  Brakes 
for  Phonographs,  of  which  the  following  is 
a  specification. 
My  invention  relates  to  phonographs  of 

10  the  disk  type  and  more  particularly  to  an 
automatic  brake  mechanism  therefor  which 
is  actuated  primarily  by  the  record  disk 
acting  upon  the  stylus  of  the  sound  box  and 
through  the  stylus  upon  the  sound  box  car- 

15  rying  arm  and  the  brake  mechanism  here- 
after described. 

The  object  of  my  invention  is  to  provide 
a  brake  mechanism  Avhich  will  be  actuated 
when  the  record  has  been  entirely  played 

20  through  and  which  will  be  automatically 
actuated  no  matter  whether  the  record  be 
long  or  short,  and  the  invention  includes  in 
its  general  features,  a  brake  mechanism  at- 

tached to  the  sound  box  carrying  arm  and 
25  adapted  as  the  arm  moves  inward  to  come 

nearer  and  nearer  to  the  revolving  periphery 
of  the  record  supporting  table  and  a  disk 
record  having  thereon  a  tangential  groove 
located    interiorly    of    the    record    grooves, 

30  which,  when  the  record  has  been  entirely 
played,  will  guide  the  stylus  inward  toward 
the  center  of  the  record  disk  and  will  there- 

by carry  in  the  same  direction  the  sound  box 
arm  and  the  brake  mechanism,  so  as  to  bring 

35  it  in  contact  with  the  periphery  of  the  re- 
volving table  and  there  check  the  speed  of 

the  machine. 
For  a  full  understanding  of  the  invention 

,,        and  the  merits  thereof  and  also  to  acquire  a 
U  40  knowledge   of  the   details   of   construction, 

reference  is  to  be  had  to  the  following  de- 
scription  and   accompanying   drawings,   in 

which : 

Figure  1  is  a  side  elevation  of  a  sound  re- 
145  producing  machine  with  my  brake  mechan- 

ism thereon;  Fig.  2  is  a  fragmental  plan 
view  of  the  same;  Fig.  3  is  a  fragmental 
perspective  view  of  the  outer  end  of  arm  8 

and  the  lever  13 ;  Fig.  4  is  an  enlarged  fi'ag- 
mental  plan  view  of  the  record  disk  made 
in  accordance  with  m}^  invention;  Fig.  5  is 
a  fragmental  section  of  the  record  disk. 

Corresponding  and  like  parts  are  referred 
to  in  the  following  description  and  indicated 

|i5  in  all  the  views  of  the  drawings  by  the  same 
reference  characters. 

Referring  to  the  drawings,  the  numeral  2 
indicates  the  supporting  casing  of  any  form 
of  phonograph,  gramophone,  or  like  con- 

struction, 3  designating  the  spindle  of  the  60 
revolving  table,  and  4  the  table  itself  upon 
which  the  record  disk  5  is  supported.  This 
record  disk  is  of  a  peculiar  construction,  to 
be  hereafter  stated.  6  designates  the  swing- 

ing arm  which  carries  the  sound  box  7  and  65 
which  swings  diarnetrically  across  the  disk, 
being  moved  from  the  circumference  of  the 
disk  inward  by  the  spiral  record  grooves. 
All  this  is  the  usual  construction  in  this  type 
of  sound  reproducing  machines.  70 

To  the  sound  box  carrying  arm  6  is  at- 
tached in  any  desired  way  a  transversely  ex- 

tending and  downwardly  inclined  arm  8. 
This  arm  is  preferably  curved,  so  that  its 
end  will  come  immediately  opposite  the  75 
stylus  of  the  sound  box,  as  will  be  seen  from 
Fig.  2.  The  arm  at  this  jDoint  is  down- 

wardly bent,  as  at  9,  to  form  a  housing,  the 
extremity  of  the  downwardly  bent  end  being 
provided  with  an  inwardly  projecting  lug  80 
10.  A  pintle  11  passes  through  the  arm  and 
lug  10  and  is  provided  with  a  coil  spring  12 
surrounding  the  pintle  and  acting  to  turn  it. 
Upon  the  extremity  of  the  pintle  is  carried 
an  arm  13  which  extends  inward  beyond  the  85 
curved  portion  of  the  arm  8  and  is  formed 
with  an  upwardly  projecting  stud  14.  The 
base  of  this  arm  or  finger  13  is  widened,  as 

at  13',  so  as  to  form  a  stop  preventing  the 
finger  13  from  being  thrown  inward  beyond  90 
the  point  shown  in  Fig.  2. 
Mounted  upon  the  casing  2  beneath  the 

rotatable  table  4  is  a  bell  crank-shaped  arm 
16  which  is  pivoted  upon  a  pin  16.  One  end 
of  this  arm  extends  out  beyond  the  periphery  95 
of  the  table  4,  and  this  extended  portion  is 
provided  with  a  projecting  lug  17  carrying 
a  brake  shoe,  which,  when  the  arm  15  is 
turned  in  the  direction  of  movement  of  the 

rotatable  table  4,  will  contact  with  the  pe-  100 
riphery  of  the  table  and  act  to  stop  or  check 
its  movement.  A  spring  19  fast  at  one  end 
of  a  pin  20  engages  with  the  arm  15  and 
holds  it  in  such  position  that  the  brake  shoe 
is  away  from  the  periphery  of  the  table.  A  105 
stop  21  limits  the  movement  of  the  arm  in 
this  direction.  The  lug  14  on  the  finger  13 
is  so  arranged  that  it  will  contact  with  the 
projecting  end  of  the  arm  15  when  the  sound 
box  is  moved  to  a  central  position  on  the  HO 
record.  Depending  from  the  edge  of  the 
table  4  either  vertically  downward  or  at  an 
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inclination  to  the  vertical  is  a  lug  22  which 
AA'ill  en»;a<>:e  with  the  inner  extremity  of  the 
finger  111  when  the  sound  box  has  moved  to 
its  innermost  position  and  carried  the  finger 

5  13  to  its  innermost  position.  When  this  oc- 
curs the  finger  13  will  be  turned  upon  its 

pivot  by  the  continued  rotation  of  the  lug  22 
with  the  table  and  will  turn  the  arm  15  upon 
its  pivot  bringing  the  brake  shoe  18  into  con- 

10  tact  Avith  the  periphery  of  the  table  and 
checking  the  movement  thereof. 

For  tne  purpose  of  causing  a  }X)sitive  in- 
Avard  movement  of  the  sound  box  which  will 
bring  the  brake  mechanism  carried  by  the 

15  inin  8  into  contact  with  the  periphery  of  the 
table,  I  provide  a  record  disk  of  the  form 
shown  in  Fig.  4.  This  disk  has  upon  it  the 
usual  record  grooves  23  which  usually  sur- 

round an  inner  plane  portion  24.     26  desig- 
20  nates  a  groove  which  connects  Avith  the  last 

of  the  record  grooves  at  the  termination 
thereof  and  leads  inward  at  a  greater  pitch 
than  the  record  grooves  and  connects  with  a 

  circular  groove  25.     With  a  record  of  this 
25  kind,  when  the  stylus  has  reached  the  inner- 

most or  last  groove  of  the  record  grooves,  it 
will  contact  with  the  groove  26  and  will  be 
SAvitched  off  towai-d  the  center  of  the  record, 
thus  giving  a  quick  equal  inward  movement 

30  of  the  sound  box,  the  arm  G,  the  arm  8,  and 
llie  mechanism  carried  by  the  arm  8,  so.  as  to 
bring  the  finger  13  inward  toAvard  the  pe- 

riphery of  the  rotatable  table  where  it  may 

-'^  be  engaged  by  the  lug  22.     After  the  stylus 35  has  passed  along  the  groove  2G  it  Avill  pass 
into  the  grooAre  25  and  this  will  hold  it  in  its 
innermost  position  until  the  speed  of  the  ro- 

  tatable  table  has  been  checked.     It  may  be 
remarked  that  in  some  forms  of  phonographs 

40  of  this  type  wherein  it  is  necessary  to  raise 
the  arm  6  in  order  to  readjiust  the  sound  box, 
the  lug  22  projects  downward  and  outward 
at  an  inclination  to  the  vertical,  but  in.  those 
phonographs  Avherein  the   arm   6   does  not 

45  have  to  be  raised  to  readjust  the  stylus,  the 
lug  extends  directly  downward  from  the  bot- 

tom of  the  rotatable  table.  My  device  is  ca- 
pable of  being  adapted  to  either  of  these 

forms,  and  I  do  not  wish  to  limit  myself  to 
50  the  use  of  the  table  having  a  lug  of  any  par- 

ticular shape. 
It  will  be  seen  that  my  invention  provides 

a  means  whei-eby  the  rotation  of  the  table  4 
and  the  record  may  be  checked,  automatically 

55  without  regard  to  whether  the  record  is  long 
or  short.  As  sowi  as  the  end  of  the  record  is 
reached,  the  stylus  will  be  guided  off  upon, 
the  grooA'e  2G  and  draw  the  sound  box  and 
the  brake  mechanism  toward  the  center  of 

60  the  table,  thus  breaking  the  motion  of  the 
table.  It  will  be  seen  that  until  the  record 
has  finished  it  is  impossible  for  the  brake 
mechanism  to  act,  but  that  when  it  is  finished 
it  acts  immediately  and  automatically. 

65       Wliile  I  have  shoAvn  a  particidar  form  of 

brake  mechanism  which  I  have  found  in 

practice  to  be  very  satisfactory,  I  do  not 
wish  to  be  limited  to  this,  as  it  is  obvious 
that  atlier  brake  mechanisms  operating  upon 
the  same  principle,  might  be  used  in  con-  70 
junction  with  my  record  disk,  and  that  vari- 

ous modifications  might  be  made  in  the  de- 
tails of  constniction  without  interfering 

with  the  principle  of  my  invention. 
Having  thus  described  the  invention  Avhat  75 

is  claimed  as  aew  is: 

1.  In  a  s<^)und-reproducing  machine,  the 
combination  with  a  rotatable  recoixl  sup- 

port, a  reproducer  and  a  reproducer-carry- 
ing arm,  of  a  brake  shoe  mounted  adjacent  80 

to  the  peripJiery  of  the  support  and  mov- 
able into  contact  thereAvith,  but  resiliently 

held  out  therefrom,  an  arm  engagable  Avith 
the  brake  shoe  and  moving  it  into  contact 

Avith  the  i-ecoixl  support,  but  normally  held  85 
out  of  engagement  with  the  brake  shf>e  and 
a  member  on  the  supjwrt,  engageable  Avith 
the  arm  to  move  it  into  ccmtact  with  the 

brake  shoe  Avhen  the  reproducer  and  re- 
l^roducer-carrying  arm  have  passed  entirely  90 
across  the  record,  to  thereby  force  the  brake 
shoe  into  contact  Avith  the  record  support. 

2.  la  a  sound-reproducing  machine,  the 
combination  Avith  a  rotatable  record  support 
having  a  stud  projecting  out  therefrom,  a  95 
reproducer,  and  a  i-eproducer  supporting 
arm,  of  a  brake  shoe,  an  arm  carryiag  the 
brake  shoe  and  pivoted  beneath  the  record 

support  to  turn  in  the  direction  of  move- 
ment thereof,  but  having  a  shorter  radius  10( 

than  the  support,  a  spring  holding  the  arm 
in  such  position  that  the  brake  shoe  is  out 
of  contact  with  the  record  support,  and 
means  carried  by  the  reproducer  supporting 
arm  engageable  by  said  stop  on  the  record  105 
support,  and  when  so  engaged,  movable  into 
engagement  with  tlie  brake  shoe-carrying 
arm  to  bruag  it  into  contact  with  the  record 

support. 
3.  In  a  sound  reproducing  machine,  the  HO 

combination  with  a  rotatable  record  support, 
a  reproducer,  and  a  reproducer  supporting 
ann,  of  a  brake  shoe,  a  carrying  arm  there- 

for i>ivoted  to  turn  in  the  direction  of 
moA-ement  of  the  record,  but  having  a  H^ 
shorter  radius  than  the  record  support,  and 
means  movable  by  the  record  support  for 
forcing  the  brake  shoe  against  the  record 
support,  Avhen  the  reproducer  arm  has  been 
moved  to  its  imiermost  extreme  position.        12C 

4.  In  a  sound  rei:)roducer  machine,  the 
combination  with  a  rotatable  record  suj:)- 
port,  a  reproducer  and  a  reproducer  sup- 

porting arm,  of  a  brake  shoe,  a  carrjang 
arm  therefor  pivoted  to  turn  in  the  direction  125 
of  movement  of  the  record,  but  having  a 
shorter  radius  than  the  same,  a  support  pro- 

jecting fi'om  the  reproducer  arm,  a  finger 
pivoted  to  said  support  and  projecting  to- 

ward the  record  support,  said  finger  being  ̂ ^C 
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arranged  to  contact  with  the  brake  shoe 
supporting  arm  when  the  reproducer  arm 
has  been  moved  to  its  extreme  innermost 
position,  and  means  carried  by  the  record 

5  support  adapted  to  contact  with  said  finger 
and  move  the  finger  in  the  direction  of  move- 

ment of  the  record  support  to  engage  the 
finger  with  the  brake  slioe  supporting  arm 
and  move  the  said  shoe  into  contact  with  tlie 

10  record  support. 
5.  In  a  sound  reproducing  machine,  the 

combination  with  a  rotatable  record  sup- 
porting table,  a  reproducer  having  a  stylus 

engaging  with  the  grooves  of  a  record,  and 
15  an  arm  carrying  said  reproducer,  of  an  arm 

supported  at  right-angles  from  the  repro- 
ducer arm,  a  pivoted  finger  on  the  extremity 

of  said  arm  projecting  inward  toward  the 
record  table,  a  lug  on  the  circumference  of 
the  record  table  adapted  to  contact  with  the  20 
pivoted  finger  when  the  finger  carrying  arm 
has  been  moved  inward  to  its  extreme  point 
toward  the  table,  and  a  brake  shoe  carrying 
arm  pivoted  beneath  the  table  and  adapted 
to  be  engaged  by  said  finger  and  turned  to  25 
bring  the  brake  shoe  into  contact  with  the 
rotatable  table  when  the  finger  is  engaged 
by  the  lug  thereon. 

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

WILBEK  C.  MILLS,     [l.s.] 
Witnesses : 

James  C.  Hampson, 
Max  H.  Metznee. 
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To  all  xDhom  it  may  concern: 
Be  it  known  that  I,  William  Albert 

Chapman,  a  citizen  of  the  United  States, 
and.  a  resident  of  Smithville,  in  the  county  of 

5  Lawrence  and  State  of  Arkansas,  have  in- 
vented a  new  and  Improved  Reverberatory 

Sound-Horn,  of  which  the  following  is  a 
full,  clear,  and  exact  description. 

In  the  use  of  the  ordinary  trumpet-shaped 
10  metallic  horn  for  the  production  of  sounds, 

either  of  speech  or  musical  notes,  I  have  ob- 
served that  in  addition  to  the  existence  of 

the  fixed  ratio  between  the  size  of  the  horn 

and  the  sound  volume,  there  is  also  an  at- 
15  tendant  tone  pitch  that  is  inherent  in  and  pe- 

culiar to  horns  of  such  form  and  material. 

This  tone  pitch  is  quite  jDronounced,  and  va- 
ries with  the  shajDe  and  size  of  the  horn  and 

in  horns  of  like  size  and  shape,  such  as  are 
20  composed  of  several  pieces,  which,  in  the 

joining,  are  often  forced  together,  placing 
each  piece  under  tension  or  strain  varying 
both  in  direction  and  in  intensity  in  the 
several  members.     This   condition   attaches 

25  to  and  colors  every  tone  of  the  reproduction, 
imparting  to  each  musical  tone  a  false 
shading,  often  rendering  it  shrill,  tremulous 
and  metallic,  and,  again,  harsh,  grating  and 
rattling,  changing  the  notes  of  the  piano  to 

30  discordant  cries  and  those  of  a  violin  to 

flute-like  tones;  characteristic  peculiarities 

of  the  individual's  speech  are  lost  and 
strange  effects  introduced.  Such  discords 
are  in  part  due  to  the  kind  and  state  of  the 

35  material  employed,  and  in  part  to  the  shape 
of  the  completed  horn,  which,  if  in  trumpet 
form,  enforces  a  constriction  or  concentra- 

tion of  tones  and  a  blast  or  megaphone-like 
delivery,  canying  with  it  the  false  sound 

40  waves  of  irregular  depth  and  measure  that 
are  developed  by  the  secondary  vibrations 
of  the  unequally  disposed  parts  of  the  horn. 
If  the  horn  be  small,  shrillness,  lack  of 

body  and  expression  in  the  tones  of  repro- 
45  duction  are  its  characteristics,  while  if  the 

horn  be  large  the  tones  are  more  pleasing  by 
reason  of  being  of  greater  depth  and  more 
sonorous,  covering  so  to  speak  the  defects  ob- 

servant in  the  small  horn.  Many  disad- 
I)  50  vantages  incident  to  the  use  of  the  large 

horn  are  such  as  its  bulky  form,  insecure 
fastening  and  the  room  it  occupies,  which, 
together  with  its  long  leverage  on  the  sup- 

port, is  a  prolific  source  of  accident.  In  my 
\bb  investigations  I  have  found  that  the  modi- 

fication of  the  form  of  the  horn  may  not 

only  be  made  effective  in  the  reduction  of 
size  and  length,  but  also  to  preclude  the 
generation  of  false  vibratory  notes,  and  at 
the  same  time  effect  the  delivery  of  voice  60 
tones  natural  to  the  speaker  and  musical 
tones  of  full  volume  and  true  value  in  tone 
coloring  and  expression.  I  have  further 
f  oimd  that  certain  materials  lend  themselves 
to  the  reproduction  of  sounds  more  perfectly  55 
than  others,  the  vibrative  sound  thereof  be- 

ing in  itself  harmonious,  full  and  low  in 
effect,  reinforcing  the  reproduced  musical 
sounds.  Of  such  materials  I  have  found 
that  certain  specially  prepared  woods,  glass,  70 

porcelain,  papier-mache,  well  lacquered  and 
formed  under  heavy  pressure  are  among  the 
best;  silver,  aluminum,  brass  and  copper 
spun  into  form  and  specially  prepared  are 
also  well  adapted  to  the  purpose.  75 

In  the  manufacture  of  this  invention  I 

prefer  the  bell  or  resonator  made  of  opales- 
cent glass  or  porcelain,  and  the  reflector, 

of  like  material  but  of  solid  color,  the  ma- 
terial being  superior  and  affording  oppor-  so 

tunity  to  secure  the  novel  and  beautiful 
effects  that  are  varied  and  highly  orna- 

mental by  means  of  reflected  light.  In  the 
practical  production  of  this  invention  the 
materials  that  may  be  used  successfully,  85 
differ  in  degree  and  tone  of  resonance  and 
may  be  further  varied  in  character  by  slight 
change  in  form  and  arrangement  of  parts, 
as  it  is  evident  that  such  modifications  are 

inherent  in  the  act  of  manufacture  and  may  90 

be  made  to  embody  the  essential  character- 
istics of  my  improvement  as  defined  in  the 

claims  hereinafter  annexed. 
The  invention  enables  the  manufacture  of 

sound  amplifiers  as  used  in  connection  with  95 
talking  machines,  to  be  effected  at  a  reduced 
cost;  provides  a  new  and  novel  means  of 
increasing    the    artistic    attractions    of   the 

room  through  the  action  of  light,  a  reduc- 
tion in  the  size  of  the  horn  heretofore  re-  100 

quired  for  the  attainment  of  the  given  vol- 
ume of  sound,  the  control  of  the  volume  and 

tone  of  the  sound  commensurate  with  the 
size  of  the  room  in  which  it  is  placed,  the 
elimination    of    all    harsh    and    discordant  105 

notes,  which  are  rendered  true,  full,  resonant 
and  in  a  natural  manner;  prevent  the  min- 

gling of  reproduced  sounds  with  those  of 
the  source  of  which  is  external,  and  affords 

a    self-contained    and    perfectly    balanced  HO 
amplifying    horn    for    sound    reproducing 
machines. 
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Having  thus  in  general  terms  described 
the  defects  existing  in  sound  amplifying 
devices  as  now  used,  to  the  icinoval  of  whicli 
and  the  attaiiwuent  of  superior  results,  this 

5  invention  is  designed,  1  will  now  by  refer- 
ence to  the  drawings,  wherein  like  numerals 

designate  like  parts,  describe  the  invention. 
Figure  1  is  a  fragmentary  view  of  a  sound 

reproducing  machine  having  my  improved 
10  reverberatory  sound  horn  applied  thereto  in 

its  preferred  embodiment;  Fig.  2  is  a  central 
vertical  section  through  the  horn;  and  Fig. 
3  is  a  face  view  of  the  same. 

The  preferable  construction   of  my   im- 
15  proved  horn  involves  the  use  of  a  resonator 

5,  in  the  form  of  a  hemispherical  body 
slightly  deeper  than  half  its  diameter  and 
constructed  of  glass,  porcelain,  wood  or 
other  suitable  resonant  material,  of  uniform 

20  density  and  thickness,  provided  with  a  circu- 
lar central  opening  0  in  its  inner  end  or 

bottom  for  the  passage  of  sound  waves,  and, 
further,  where  such  body  is  of  glass  or 
porcelain,  with  a  flange  for  connecting  it 

25  to  a  sound  tube  7.  This  sound  tube  7  is 
in  the  nature  of  a  metallic  arm  of  gradually 
increasing  size,  and  curved  to  conform  with 
the  curvature  of  the  resonator  5  a«d  effect- 

ing its  placement  well  back  of  the  machine, 
30  as  illustrated  in  Fig.  1.  The  tube  1  serves 

the  dual  purpose  of  a  support  for  the  reso- 
nator, and  a  sound  tube,  and  since  it  is  se- 
curely and  firmly  united  thereto  it  is  in 

effect  the  same  as  one  piece.     The  lower  end 
35  of  the  tube  7  is  designed  to  fit  snugly  into 

the  socket  provided  for  horns  in  the  horn 
support  of  the  machine,  and  is  limited  in 
its  passage  thereinto  by  a  bead  8,  arranged 
externally  of  the  tube  a  suitable  distance 

40  above  its  extremity.  At  the  junction  of  the 
tube  is  a  bell-shaped  resonator;  the  former 
curves  inwardly  in  the  form  of  a  hemisphere 
having  its  center  at  or  near  the  center  of  the 
opening  6,  and  serves  for  the  deflection  of 

45  the  sound  waves  directly  through  this  open- 
ing against  the  face  of  a  reflector  9  arranged 

in  the  resonator  5,  and  movably  opposed  to 
their  free  passage.  On  the  rear  face  of  the 
hemispherical  end  of  the  tube  is  secured,  by 

50  making  as  an  integral  part  or  otherwise 
affixing,  a  boss  10.  the  bore  of  which  is  in 
exact  alinement  with  the  center  of  the  reso- 

nator 5,  in  which  is  slidable  a  rod  or  stem  11 
adapted  to  be  secured  in  adjusted  position 

55  by  suitable  means,  such  as  a  set-screw  12 
threaded  through  the  boss  10.  The  inner 
end  of  the  rod  11  extends  within  the  resona- 

tor where  it  supports  the  sound  reflecting 
device  9,  through  which  the  adjustment  of 

60  the  latter  is  effected,  the  stem  11  being  pro- 
vided with  a  knob  13  at  its  rear  end  for  this 

purpose.  B}' reason  of  the  particular  mount- 
ing of  the  stem  11  and  the  association  of  the 

reflector  therewith,  the  latter  is  supported 
65  centrally  wuthin  the  resonator  and  out  of 

<'«)ntact  with  any  ])art  thereof.  By  this  con- 
struction (he  relative  position  of  the  tube 

reflector,  the  movable  reflector  or  reverber- 
atory lens  ajul  (he  resonator  changes  the 

angles  at  which  the  sound  waves  impinge.  70 
for  (he  alteration  of  the  sound  vohnne  as 
well  as  otherwise  modifying  the  tone. 
The  form  adopted  for  the  reflector  is,  as 

clearly  shown  in  Fig.  2,  an  outer  hemisphere 
having  an  inner  hemisphere  superpf>sed  on  75 
its  bottom  or  rear  face,  the  two  being  con- 

structed of  one  piece  and  of  a  weight  suffi- 
cient to  prevent  as  far  as  possible  ail  vibra- 

tion.    Within    the    smaller    hemisphere    is 

placed   a  small   electric   bulb   14,   w'hich   is  80 
backed  by  foil  attached  to  that  part  of  the 
larger  hemisphere   and  covering  that   por- 

tion of  the  smaller  one.     The  conductors  to 

the  light,  which  ordinarily  connect  with  a 
small  battery,  i^ass  through  the  rear  or  bot-  85     | 
tom  side  of  the  smaller  sphere  at  suitable 

points.     While  light  forms  a  valuable  ad- 
dition to  my  improvement,  it  is  nevertheless 

in  no  wise  essential  as  regards  efficiency  in 
sound  reproduction,  and  may  be  dispensed  90 
with    if    desired,    the    sole    purpose    being 
sim[)ly  to  obtain  the  attractive  play  of  the 
changeable    and    irridescent    light   reflected 
from  the  vibrating  surfaces  of  the  resonator. 
Resonance    is    a    desirable    feature    in    the  95 

resonator  5,  and  is  provided  for  in  the  se- 
lection  of  the  material,  the  thickness  and 

evenness  of  the  walls,  the  form  and  depth 
of  the  resonator  and  its  prevention  of  con- 

tact at  any  point  other  than  that  at  the  joint  100 
made  with  the  tube. 

In  the  reflector  or  reverberatory  lens, 
neither  resonance  nor  vibration  is  desired, 
its  province  being  the  deflection  of  sound 
waves  issuing  from  the  mouth  of  the  tube  105 
against  the  walls  of  the  resonator,  there  to 
be  thrown  forward  in  parallel  lines.  As 
these  sound  waves  issue  through  the  sound 
tube  7,  they  pass  in  parallel  lines  against  the 
reflecting  face  of  the  reflector  and  by  it  are  HO 
spread  over  the  back  interior  face  of  the 
resonator,  which  in  turn  delivers  them  out- 

wardly in  parallel  lines. 
Having  thus   described  my   invention,   I 

claim  as  new  and  desire  to  secure  by  Let-   115    ' ter  Patent : 
1.  The  combination  of  a  resonator  hav- 

ing a  sound-conveying  tube  leading  thereto, 
and  a  hollow  sound  reflector  supported 

within  and  spaced  from  the  resonator,  with  12*' 
the  discharge  ends  of  the  tube  and  resona- 

tor facing  in  the  same  direction  and  the  tube 
discharging  into  the  space  between  the 
resonator  and  reflector. 

2.  The  combination  of  a  resonator  having  125 
a  sound-conveying  tube  leading  thereto,  and 
a  sound  reflector  supported  in  the  resonator 
and    movable    forwardly   and    rearwardly 
therein  to  and  from  the  tube  forward  of  the 

discharge  end  thereof. 

13C 
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3.  The  combination  of  an  approximately 
hemispherical  resonator  having  an  opening 
in  the  bottom,  and  a  sound  tube  intermediate 
its  length,  conforming  to  the  curvature  of 

5  the  resonator  and  having  a  substantially 
hemispherical  extremity  attached  to  the 
resonator  over  said  opening. 

4.  The  combination  of  a  horn  for  sound 

reproducing  machines,  of  opalescent  mate- 
10  rial,  and  a  combined  sound  and  light  reflec- 

tor of  like  material  arranged  within  the 
horn. 

5.  The  combination  of  a  resonator,  a  sound 
tube  leading  to   and  attached  to  the  reso- 

15  nator,  and  a  reflector  within  the  resonator, 
adjustably  supjDorted  on  the  tube,  with  the 
tube  discharging  externally  of  the  resonator. 

6.  The  combination  of  a  resonator,  and  a 
reflector  consisting  of  two  hemispheres  im- 

20  posed  one  on  the  other,  arranged  in  the  reso- 
nator, with  the  enlarged  ends  of  the  hemi- 

S2:)heres  facing  outwardly. 
7.  The  combination  of  a  resonator,  and  a 

reflector  within  the  resonator  comprising  a 
25  liemisphere  having  a  smaller  hemisphere 

imposed  thereon,  with  the  resonator  and 
liemispheres  facing  in  the  same  direction. 

8.  The  combination  of  a  resonator,  a 
sound-conveying  tube  leading  to  and  con- 

30  nected  with  the  resonator,  a  stem  slidable 
through  the  rear  Avail  of  the  tube  in  substan- 

tial axial  alinement  with  the  resonator,  and 
a  reflector  carried  onJ;he  stem. 

9.  The  combination  of  a  resonator,  a  tube 
35  leading  to  and  connected  with  the  resonator 

and  provided  with  a  boss,  a  stem  slidable 
through  the  boss  and  tube  in  axial  aline- 

ment with  the  resonator,  a  reflector  carried 
on  the  stem,  and  a  set  -  screw  threaded 

40  through  the  boss  adapted  to  bind  on  the 
stem  and  secure  the  reflector  in  adjusted 
position. 

10.  The  combination  of  a  resonator,  a 
sound-conveying  tube  leading  to  the  resona- 

45  tor,  and  a  reflector  supported  within  and 
isolated  from  the  walls  of  the  resonator, 
having  the  rear  external  face  thereof  op- 

posed to  the  discharge  end  of  the  tube. 
11.  The  combination  of  a  hemispherical 

50  resonator  provided  with  an  opening,  and  a 
sound  tube  having  an  approximately  hemi- 

spherical portion  connecting  the  resonator 
over  said  opening. 

12.  The  combination  of  a  resonator  com- 
65  prising    two    approximately    hemispherical 

bodies  of  different  size  with  the  smaller  body 
dischai'ging  into  the  rear  of  the  larger  body, 
and  a  sound  tube  leading  to  the  smaller bodv.    . 

13.  A  sound-transmitting  tube  having  an  60 
approximately  hemispherical  resonator  in 
which  it  discharges,  and  a  reflector  support- 

ed in  advance  of  the  resonator  to  intercept 
the  sound  waves  after  the  latter  have  first 
passed  from  the  tube  into  the  resonator.         65 

14.  The  combination  of  a  resonator  con- 
sisting of  a  hemispherical  body  imposed 

upon  by  a  body  of  like  form,  and  a  reflector 
of  a  form  corresponding  to  the  shape  of  the 
resonator  and  arranged  therein.  70 

15.  The  combination  of  a  sound-transmis- 
sion tube,  a  reflector  arranged  at  the  front 

of  the  discharge  end  of  the  tube  to  externally 
intercept  the  sound  waves,  and  a  resonator 
surrounding  the  reflector  and  isolated  there-  75 
from,  forming  an  annular  passage  for  the 
escape  of  the  sound  waves  from  the  tube. 

16.  The  combination  of  a  resonator 
through  which  light  is  adapted  to  pass,  a 
reflector  arranged  within  the  resonator  con-  80 
sisting  of  two  hemispherical  bodies  of  dif- 

ferent size,  and  a  light  arranged  within  the 
smaller  body. 

17.  The  combination  of  an  apj)roximately 
hemispherical  resonator  having  an  opening  85 
in  the  curved  wall  thereof,  and  a  sound 
tube  leading  to  the  resonator,  having  an  ap- 

proximately hemispherical  discharge  end 
relatively  smaller  than  the  resonator  and 
communicating  therewith  through  said  open-  90 
ing. 

18.  The  combination  of  a  resonator  con- 
structed of  a  material  penetrable  by  light, 

a  i"eflector  within  the  resonator,  having  a. 
light,  and  means  to  move  the  reflector  rela-  95 
tively  to  the  resonator  to  produce  variable 
light  and  tone  effects. 

19.  The  combination  of  a  resonator  of  a 
material  penetrable  by  the  light,  a  combined 
sound  and  light  reflector  supported  within   lOO 
the  resonator,  and  a  light  supported  adja- 

cent to  the  reflector. 
In  testimony  whereof  I  have  signed  my 

name  to  this  specification  in  the  presence  of 
tAvo  subscribing  witnesses. 

WILLIAM  ALBEET  CHAPMAN. 

Witnesses  : 
H.  C.  Steadman, 
D.  H.  Kaisee. 
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To  all  whoTYi  it  may  concern: 
Be  it  known  that  I,  Thomas  H.  Macdon- 

ALD,  a  resident  of  Bridgeport,  Connecticut, 
have  invented  a  new  and  useful  Improve- 

5  ment  in  Disk  Sound-Reproducing  Machines, 
which  invention  is  fully  set  forth  in  the  fol- 

lowing specification. 
This    invention    relates    to    talking    ma- 

chines, and  more  particularly  to  the  class 

10  known  as  "  disk  "  machines,  in  which  the  re- 
producer is  carried  on  the  end  of  a  swing- 

ing arm  which  is  capable  of  moving  trans- 
versely across  the  face  of  the  record  during 

the  act  of  reproduction. 
15  The  object  of  the  invention  is  to  provide 

a  construction  of  swinging  arm  which  shall 
readily  respond  in  a  vertical  direction  to 
any  irregularities  in  the  surface  of  the  tab- 

let and  at  the  same  time  be  capable  of  freely 
20  moving  transversely  across  the  face  of  the 

record  without  the  necessity  of  carrying  or 
moving  the  usual  horn,  and  at  the  same  time 
be  capable  of  transmitting  the  sound  vibra- 

tions from  the  hollow  swinging  arm  to  the 
25  horn  without  loss  or  modification  due  to  an 

imperfect  or  incomplete  union  between  the 
swinging  arm,  which  moves  and  the  horn, 
which,  during  the  act  of  reproduction,  is 
stationary. 

30  Moreover  the  invention  has  for  its  object 
to  provide  a  construction  wherein  the  horn 
may  be  readily  turned  so  as  to  direct  the 
great  volume  of  the  sound  in  any  desired 
direction  without  the  necessity  oi  moving 

35  the  machine,  and  furthermore  of  attaching 
the  reproducer  to  the  hollow  swinging  arm 
in  such  a  way  as  to  avoid  the  loss  of  sound 
vibrations  or  modifications  thereof  through 
the  introduction  of  false  vibrations. 

'i  40  With  this  object  in  view  the  invention consists  of  the  usual  stationary  supporting 
arm  attached  in  any  suitable  manner  to  the 
machine  casing,  which  supporting  arm  is 
provided  with  an  annular  ledge  upon  which 

45  rests  a  ring,  free  to  turn  in  a  horizontal 
plane  on  the  ledge,  the  interior  face  of  the 
ring  being  cut  on  the  lines  of  a  sphere  whose 
center  is  the  center  of  the  ring,  combined 
with  a  hollow  reproducing  arm  having  a 

50  spherical  end  of  bearing  fitting  snugly 
within  the  spherical  portion  of  the  ring  and 
capable  of  rocking  in  a  vertical  plane  about 
trunnions  passing  through  the  ring  and  into 
the  spherical  portion  of  the  swinging  arm. 

Furthermore,    the    invention    consists    in  55 
providing  a  flange  on  the  base  of  the  horn 
which  rests  on  a  suitable  annular  ledge  in 
the  stationary  supporting  arm,  said  flange 
being  engaged  on  its  upper  side  by  a  clamp- 

ing ring  secured  to  the  stationary  support-  60 
ing  arm  by  screws  or  other  suitable  devices, 
the  entire  joint  between  the  horn,  the  sta- 

tionary arm,  the  ring  and  the  hollow  swing- 
ing arm  being  treated  with  a  non-fluid  lu- 

bricant, such  as  petroleum  jelly  or  the  like,  65 
whereby  the  joint  is  not  only  lubricated  but 
is  also  rendered  air-tight,  to  the  end  that 
the   sound   vibrations   are   fully   and   com- 

pletely transmitted  from  the  hollow  arm  to 
the  horn  without  any  escape  or  diminution  70 
thereof. 

The  invention  is  illustrated  in  the  accom- 

panying drawings,  which  show  one  mechan- 
ical expression  of  the  inventive  idea,  in 

which  drawings —  75 
Figure  1  is  a  broken  side  elevation,  partly 

in  section;  and  Fig.  2  is  a  plan  view  of  the 
hollow  swinging  arm,  showing  the  ring  and 
the  trunnions  connecting  said  ring  to  the 
hollow  arm,  in  horizontal  section;  and  Fig.  80 
3  is  a  vertical  section  through  the  upper  end 
of  the  swinging  arm  and  the  lower  end  of 
the  stationary  arm,  illustrating  the  mount- 

ing of  said  arms. 
Referring  to  the  drawings,  1  indicates  the  85 

usual  framework  of  the  machine,  and  2  is  the 
usual  or  any  suitable  stationary  arm  secured 
to  said  framework  by  any  suitable  means, 
as  by  bolts  3.  The  upper  end  of  the  arm  2 
is  annular  in  form  and  has  formed  on  the  90 
interior  thereof  an  annular  ledge  4  upon 
which  rests  a  ring  5.,  the  interior  of  the  ring 
corresponding  to  the  zone  of  a  sphere  whose 
center  is  the  center  of  the  ring  5.  The 
swinging  arm  6  is  hollow,  as  is  usual  in  arms 
of  this  character,  and  has  its  outer  end 
formed  in  the  shape  of  an  elbow  7,  the  ex- 

terior surface  of  the  upper  end  of  the  arm 
having  a  spherical  surface  8  corresponding 
with  the  iiaterior  spherical  surface  of  the 
ring  5,  and  fitting  snugly  therein.  Trunnions 
9 — 9,  preferably  in  the  form  of  screws,  are 
passed  through  the  ring  5  into  the  material 
of  the  spherical  portion  of  the  hollow  arm, 
said  trunnions  9 — 9  being  diametrically  105 
opposite  each  other  and  forming  centers 
about  which  the  hollow  arm  6  may  be  rocked 
in  a  vertical  plane,  the  arm  at  the  same  time 
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being  capable  of  revolving  in  a  horizontal 
plane  canyino^  the  ring  5  with  it,  which 
moves  upon  the  bearing  ledge  4.  Imme- 

diately above  the  ring  5  is  an  annular  ledge 
5  10  of  somewhat  greater  diameter  than  the 

ledge  4,  upon  whicli  rests  the  flange  11  of  the 

base  poition'12  of  the  horn  13,  the  same  be- ing held  in  position  by  means  of  a  clamping 
ring  1-i  secured  by  screws  15  passing  into  the 

10  body  of  the  stationary  arm  2,  the  interior 
diameter  of  the  riu<r  14  beine:  less  than  the 
exterior  diameter  ot  the  flange  on  the  horn. 
The  horn  is  retained  in  position  on  said  sta- 

tionary arm  by  said  clamping  ring  14  while 
15  at  the  same  time  being  free  to  entirely  re- 

volve in  a  horizontal  plane  so  as  to  direct  the 
open  end  of  the  horn  in  any  direction  with- 

out moving  the  casing  1  of  the  machine. 
Referring  to  Fig.  L\  10  is  the  usual  or  any 

20  suitable  rej^roducer  head  which  is  secured  to 
the  flange  17  on  the  end  of  the  swinging  arm 
by  any  suitable  means,  as  bj'  screws  18, 
which  are  insulated  from  the  metal  of  the 
flange  17  by  rubber  gaskets  19,  an  annular 

25  gasket  20  being  interposed  between  the  face 
of  the  flange  17  and  the  inner  face  of  the 
reproducer  head  IG.  By  this  means  a  per- 

fect 1}'  closed  joint  between  the  inner  face  of 
the  reproducer  head   and  the  face  of  the 

30  flange  on  the  swinging  arm  is  secured,  and 
at  the  same  time  all  danger  of  transmission 
of  foreign  vibrations  through  the  clamping 
screws  18  to  the  metal  of  the  swinging  arm 
and  thence  to  the  horn  is  avoided. 

35  As  before  stated,  the  joint  formed  between 
the  end  of  the  swinging  arm  and  the  ring  5 
is  packed  with  a  suitable  non-fluid  lubricant, 
as  petroleum  jelly,  wherebj^  the  joint  is  per- 

fectly sealed  and  at  the  same  time  friction 
40  avoided. 

21  indicates  a  lug  on  the  under  side  of  the 
swinging  arm  6,  which  is  normally  opposite 
to  but  out  of  engagement  with  a  correspond- 

ing lug  22  on  the  stationary  arm  2.     AVlien 
45  the  reproducing  needle  23  is  removed  from 

the  reproducer,  or  whenever  a  recoi'd  tablet 
is  absent  from  the  machine,  the  engagement 
of  the  lug  21  on  the  swinging  arm  with  the 
lug  22  on  the  stationary  arm  acts  to  support 

50  the  same  and  prevent  it  from  resting  upon 
the  tablet  or  upon  the  tablet-holder. 

It  will  be  perceived  that  in  the  construc- 
tion thus  devised,  there  is  provided  a  swing- 
ing arm  which  has  great  freedom  of  move- 

55  ment  while  at  the  same  time  there  is  no  joint 
between  said  arm  and  its  support  which 
would  in  any  way  interfere  with  the  accu- 

rate transmission  of  the  sound  vibrations, 
which  latter  are  transmitted  free  from  the 

60  introduction  of  foreign  vibrations  of  any 
kind  whatever.  Moreover,  it  will  be  per- 

ceived that  the  horn  itself  has  absolute  free- 
dom of  movement  in  a  horizontal  plane,  and 

that  the  method  of  securing  the  reproducer 
•6  head  to  the  end  of  the  swinging  arm  is  such 

as    to    entirely    avoid    the   introduction   of 
foreign  vibrations  at  this  point. 
What  is  claimed  is: 
1.  In  a  talking  machine,  the  combination 

of  a  stationary  sujjporting  arm  having  a  70 
horizontal  annular  ledge,  a  ring  resting  on 
said  ledge  and  having  its  interior  surface 
corresjjonding  to  a  spherical  zone  whose 
center  is  the  center  of  the  ring,  a  hollow 
swinging  arm  carrying  the  reproducer  at  75 
one  end,  the  other  end  having  its  exterior 
surface  in  the  form  of  a  spherical  zone 

fitting  snugly  within  said  ring,  and  diamet- 
rically opposite  trunnions  engaging  said 

ring  and  hollow  arm.  80 
2.  The  combination  of  a  swinging  arm 

carrying  the  reproducer  at  one  end.  a  ring 
within  which  the  other  end  of  the  arm  is 

joined  on  lines  corresponding  to  a  portion 
of  the  surface  of  a  sphere,  trunnions  secur-  85 
ing  said  ring  and  arm  together,  and  a  sta- 

tionary arm  supporting  said  ring. 
3.  The  combination  of  a  swinging  arm 

carr3dng  the  reproducer  at  one  end,  a  sta- 
tionary arm,  a  ring  mounted  on  said  station-  90 

ary  arm  to  turn  in  a  horizontal  plane  and 
trunnions  connecting  the  ring  to  the  swing- 

ing arm  to  permit  said  arm  to  turn  in  a 
vertical  plane. 

4.  The  combination  of  a  stationary  arm,  95 
a  substantially  horizontal  hollow  swinging 
arm  having  a  vertically  extending  elbow  at 
one  end  and  a  reproducer  at  the  other  end, 
a  horizontal  ring  jointed  to  said  elbow  on 
spherical   lines,   trunnions   also   connecting  100 
said  ring  and  elbow,  and  a  stationary  arm 
supporting  said  ring. 

5.  The  combination  of  a  stationary  arm,  a 
horn  mounted  thereon  so  as  to  be  free  to 

turn  in  a  circle,  a  hollow  swinging  arm  hav-  105 
ing  a  reproducer  at  one  end,  a  ring  con- 

nected to  the  other  end  by  a  spherical  joint 
and  a  pair  of  trunnions  and  a  horizontal 
bearing  for  said  ring  on  the  stationary  arm. 

6.  The  combination  of  a  stationary  arm  110 
having  an  annular  ledge  formed  thereon,  a 
ring  resting  on  said  ledge,  a  hollow  swing- 

ing arm  hinged  to  said  ring,  a  second  annu- 
lar ledge  on  said  stationary  arm  above  the 

first  mentioned  ledge,  a  horn  having  a  115 
flanged  base  resting  on  said  second  ledge, 
and  a  clamping  device  engaging  the  flange 
on  the  horn  securing  it  in  position  to  be 
revolved  on  said  second  ledge. 

7.  In  a  talking  machine  the  combination  120 
of  a  stationary  and  a  swinging  arm.  a  flexi- 

ble joint  between  the  two  arms,  and  a  non- 
fluid  oil  or  lubricant  sealing  said  joint. 

8.  The  combination  of  a  swinging  arm 

canning  the  reproducer  at  one  end,  a  sta- 
tionary arm  having  a  circular  opening  pro- 

vided with  a  circular  bearing  upon  its  inner 
wall,  supporting  means  supported  by  and 
to  turn  upon  said  bearing  and  horizontal 
trunnions  supported  by  said  means  and  en- 

125 

130 



067,694 

gaging  said  swinging  arm  at  its  other  end  to 
permit  vertical  movement  of  said  swinging arm. 

9.  In  a  talking  machine  the  combination 
5  with  a  sound  conveying  tube,  a  fixed  sup- 

port having  a  circular  opening  therein,  a 
horizontal  circular  bearing  provided  upon 
one  of  said  parts,  circular  supporting  means 
for  said  tube  conforming  to  said  opening 

10  and  tube  and  engaging  said  bearing  to  sup- 
port said  tube  and  permit  horizontal  swing- 
ing movement  of  said  tube  and  opposite 

horizontal  trunnions  supported  by  said  fixed 
support  to  support  said  conveying  tube  and 
to  permit  vertical  swinging  movement  of 
said  conveying  tube. 

10.  The  combination  of  a  swinging  arm 
carrying  the  reproducer  at  one  end,  a  fixed 
support  having  a  circular  opening  in  which 
the  other  end  of  said  arm  is  situated,  sup- 

porting means  interposed  between  the  end 
of  the  arm  situated  within  said  circular 
opening  and  said  fixed  support  and  mov- 
ably  engaging  one  of  said  parts  to  permit 

25  the  arm  to  turn  in  a  horizontal  plane,  and  a 
connection  between  said  supporting  means 

15 

20 

and  the  other  of  said  parts  to  permit  said arm  to  turn  in  a  vertical  plane. 
11.  The  combination  of  a  swinging  arm 

carrying  the  reproducer  at  one  end,  a  fixed  30 
support  having  a  circular  opening  in  which 
the  other  end  of  said  arm  is  situated,  sup- 

porting means  interposed  between  the  end 
of  the  arm  situated  within  said  circular 
opening  and  said  fixed  support  and  movably  35 
engaging  one  of  said  parts  to  permit  the 
arm  to  turn  in  a  horizontal  plane,  and  trun- 

nions connecting  said  supporting  means 
with  the  other  of  said  parts  to  permit  said 
arm  to  turn  in  a  vertical  plane.  40 

12.  The  combination  of  a  swinging  arm 
carrying  the  reproducer  at  one  end,  a  sta- 

tionary arm  having  a  fixed  support,  and 
trunnions  secured  to  the  swinging  arm  and 
carried  by  the  fixed  support.  45 

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

scribing witnesses. 
THOS.  H.  MACDONALD. 

Witnesses  : 
A.  B.  Kjeough, 
C.  A.  GiBNER. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Robert  L.  Gibson,  a 

citizen  of  the  United  States,  and  a  resident 
of  Philadelphia,  State  of  Pennsylvania,  have 
invented  certain  new  and  useful  Improve- 

ments in  Supporting  Devices  for  Sound-Box 
Arms  and  Horns  of  Talking-Machines,  of 
which  the  following  is  a  full,  clear,  and  com- 

plete disclosure. 
More  particularly  my  improvements  re- 

late to  the  devices  for  suj)porting  the  hollow 
sound-box  carrying  arm  and  horn  in  the 
bracket  secured  to  the  case  of  a  talking  ma- 
chine. 

It  is  my  object  to  provide  a  simple  and 
efficient  construction  by  which  the  support 
of  the  sound-box  carrying  arm  in  proper 
position  is  assured  notwithstanding  irregu- 

larities in  the  bracket  due  to  springing  of  the 
bracket  arms  or  other  causes.  This  object  I 
accomplish  by  supporting  the  sound  box  car- 
lying  arm  wliolly  in  the  upper  free  end  of 
the  bracket  on  both  a  vertical  and  horizontal 
axis  by  means  of  a  rotary  sleeve  supported 
on  ball  bearings  in  a  socket  on  the  bracket, 
and  carrying  a  ring  piece  at  its  lower  end,  in 
which  the  sound  box  carrying  arm  is  mount- 

ed on  horizontal  pivots.  The  arm  is  thus 

supported  by  the  bracket  w'holly  from  the 
top  through  the  rotary  sleeve,  which,  being 
mounted  on  ball  bearings,  may  turn  with 
very  little  friction.  The  ball  bearings  are 
formed  by  a  series  of  balls  supported  on  an 
annular  shoulder  in  a  sleeve  carried  by  the 
socket  piece  of  the  bracket,  and  engaged  by 
a  flange  on  the  upper  end  of  the  rotary 
sleeve.  The  u]oper  end  of  the  sleeve  carried 
by  the  bracket  socket  forms  a  socket  -  piece 
for  the  horn. 

The  construction  is  not  only  very  efficient 
for  the  purposes  intended,  but  is  simple  and 
inexpensive  and  the  parts  may  be  easily  as- 

sembled or  taken  apart. 
In  the  accompanying  drawings.  Figure  1 

is  a  side  elevation  of  a  talking  machine  con- 
structed in  accordance  with  this  invention; 

Fig.  2  an  enlai"ged  side  elevation  partly  in 
vertical  section  on  line  A — A  of  Fig.  3,  of 
a  portion  of  the  same;  Fig.  3  a  transverse 
vertical  section  on  line  B — B  of  Fig.  2 ;  Fig. 
4  an  enlarged  fragmentary  side  elevation  of 
a  portion  of  the  same;  and  Fig.  5  an  en- 

larged fragmentary  sectional  perspective  of 
a  portion  of  the  same. 

Referring  to  the  drawings,  the  case  a  of 

the  talking  machine  contains  the  motor 
which  drives  the  turn-table  or  record  sup- 

port carrying  the  record  b.  A  bracket  h  is 
adjustably  secured  at  its  lower  end  to  an  arm 
I  on  the  said  case  a,  and  is  provided  at  its  30 
upper  end  with  a  tubular  socket  g,  in  which 
is  fitted  a  tubular  sleeve  i.  The  upper  part 
of  the  sleeve  i  receives  the  elbow  m.  to  which 
the  horn  u  is  secured. 

The  sleeve  i  is  formed  with  an  annular  gs 
offset  or  shoulder  j  on  the  inside  below  the 
elbow  socket  portion.    Within  the  lower  por- 

tion of  the  sleeve  «  is  a  sleeve  k,  which  has 
its  top  turned  over  or  flanged  as  at  0  to 
form  with  the  annular  offset  or  shoulder  j  70 
an  annular  socket  or  way  for  a  series  of  balls 
p.    The  sleeve  k  is  thus  supported  at  the  top 
on   ball   bearings   within   the   sleeve   i  and 
may  turn  freely  uj)on  them.    To  prevent  the 
balls  p  becoming  bunched  together,  pins  q  75 
may   be   jDlaced    transversely    through    the 
flange  0  in  the  sleeve  k. 

The  lower  end  of  the  sleeve  k  extends  be- 
low the  socket  g  and  sleeve  i  and  carries  a  ring 

/  which  is  secured  by  a  set  screw  /'.  This  80 
ring  /  has  depending  arms  t  t  carrying  piv- 

ots r  r,  in  which  is  pivoted  the  head  of  the 
hoUoAV  arm  d  which  carries  sound  box  c. 
The  head  of  the  hollow  arm  is  upturned  and 
curved  as  at  s  from  the  pivots  as  centers,  85 
and  between  this  curved  end  and  the  ring  / 

is  interposed  a  tubular  piece  e  having  its  un- 
der face  complementary  to  and  resting  on 

the  curved  end  s.  The  top  of  the  tubular 
piece  e  receives  the  lower  extremity  of  the  90 
sleeve  k  and  between  the  piece  e  and  ring  / 

is  interposed  a  cushion  i«  preferably  of  rub- 
ber tubing,  which  enables  the  piece  e  to  yield 

slightly  and  thus  prevents  binding  between 
its  lower  curved  edge  and  the  curved  edge  95 
s  of  the  hollow  arm.  In  this  construction 
it  Avill  be  observed  that  the  hollow  arm  d, 
which  carries  the  sound  box  c,  is  supported 
on  the  bracket  wholly  from  the  toj)  on  a 
vertical  axis  formed  by  the  ball  bearings  100 
between  the  sleeve  k  and  the  sleeve  i,  on 
which  it  msij  turn  freely  with  minimum 
friction.  The  arm  d  is  also  j)ivoted  on  a 
horizontal  axis  formed  by  the  pivots  r  r  car- 

ried by  the  ring  /  secured  to  the  rotary  105 
sleeve  k.  The  hollow  arm  thus  has  both 
its  horizontal  and  vertical  axes  formed  in 
the  upper  free  end  of  the  bracket  A,  and, 
consequently,  will  not  be  so  liable  to  be 
thrown  out  of  alinement  by  any  irregular-  110 
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ity  or  springing  of  the  bracket  /;,  as  if  a 
rigid  vertical  axis  were  formed  between  the 
to])  of  the  bracket  and  its  lower  part. 

The  arm  d  may  be  rocked  on  the  pivots 
5  /'  r  to  raise  and  lower  the  sound  box.  To 

secure  the  arm  and  sound  box  in  raised  po- 
sition, while  a  record  disk  is  being  removed 

and  replaced,  a  spring  catch  r  may  be  car- 
ried by  one  of  the  arms  t  adaj^ted  to  engage 

10  a  notch  or  recess  x  on  the  upper  end  of  the 
hollow  arm. 
What  I  claim  as  new  and  desire  to  secure 

hy  Letters  Patent,  is  as  follows: — 
1.  The  combination  with  a  bracket  adapt- 
ed to  be  attached  at  one  end  to  the  case  of 

a  talking  machine,  and  having  a  tubular 
socket  at  its  free  end,  a  sleeve  carried  b}' 
said  bracket -socket,  and  having  its  upper 
end  formed  as  a  socket  to  receive  the  horn, 
a  rotary  sleeve  supi)orted  within  said  first 
sleeve  and  having  its  lower  end  projecting 
beyond  the  lower  edge  of  the  bracket-socket, 
a  ring  piece  carried  by  said  j^rojecting  end 
of  the  rotary  sleeve,  and  a  hollow  sound 
box  carrying  arm  mounted  on  horizontal 

pivots  carried  b}'  said  ring  jiiece. 
2.  The  combination  with  a  bracket  adapt- 

ed to  be  attached  at  one  end  to  the  case  of 
a  talking  machine,  and  having  a  tubular 
socket  at  its  free  end,  a  sleeve  carried  by 
said  bracket-socket,  and  having  its  upper 
end  formed  as  a  socket  to  receive  the  horn, 
a  rotary  sleeve  supported  within  said  first 
sleeve  and  having  its  lower  end  projecting 

35  beyond  the  lower  edge  of  the  bracket-socket, 
a  ring  piece  carried  by  said  projecting  end 
of  the  rotary  sleeve,  a  hollow  sound  box 
carrying  arm  mounted  on  horizontal  pivots 
carried  by  said  ring  piece,  and  having  its 

40  end  upturned  and  curved,  and  a  tulSular 
piece  having  a  complementary  curved  lower 
edge  interposed  between  the  ring  piece  and 
the  upturned  curved  end  of  the  hollow  arm. 

3.  The  combination  with  a  bracket  adapt- 
ed to  be  attached  at  one  end  to  the  case  of  a 

talking  machine,  and  having  a  tubular 
socket  at  its  free  end,  a  sleeve  carried  by  said 
bracket-socket,  and  having  its  upper  end 
formed  as  a  socket  to  receive  the  horn,  a 
rotary  sleeve  supported  within  said  first 
sleeve,  and  having  its  lower  end  projecting 
beyond  the  lower  edge  of  the  bracket-socket, 
a  ring  piece  carried  by  said  projecting  end 
of   the   rotary   sleeve,   a   hollow   sound-box 

55  carrying  arm  mounted  on  horizontal  pivots 
carried  by  said  ring  piece,  and  having  its 
end  upturned  and  curved,  a  tubular  piece 
having  a  complementary  curved  lower  edge 
interposed  between  the  ring  piece  and  the 

60  upturned  curved  end  of  the  hollow  arm, 
and  a  yielding  cushion  interposed  between 
said  tubular  piece  and  ring  piece. 

4.  The  combination  with  a  bracket  adapt- 
ed to  be  attached  at  one  end  to  the  case  of 

a  talking  machine,  and  having  a  tubular 
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socket  at  its  free  end,  a  sleeve  carried  by 
said  bracket-socket,  and  having  its  upper 
end  formed  as  a  socket  to  receive  the  horn 

a  rotai-y  sleeve  supported  within  said  first 
sleeve  on  ball  bearings  and  having  its  lower 
end  projecting  beyond  the  lower  edge  of  the 
bracket-socket,  a  ring  piece  carried  by  said 
projecting  end  of  the  rotary  sleeve,  and  a 
hollow  sound-box  carrying  arm  mounted  on 
horizontal  pivots  carried  by  said  ring  piece. 

T).  The  combination  with  a  bracket  adapt- 
ed to  be  attached  at  one  end  to  the  case 

of  a  talking  machine,  and  having  a  tubular 

socket  at  its  free  end.  a  sleeve  carried  b}- 
said  tubular  socket  and  formed  with  an  in- 

ternal annular  shotdder.  a  series  of  lialls 

supported  bv  said  shoulder,  a  rotai'y  sleeve 
within  the  first  sleeve  having  its  upper  end 
])rovided  with  a  flange  engaging  said  balls, 
a  ring  piece  carried  by  the  lower  end  of  said 
rotary  sleeve,  and  a  hollow  sound-box  carry- 

ing arm  mounteil  on  a  horizontal  axis  car- 
ried by  said  ring  piece. 

().  The  combination  with  a  bracket  adapt- 
ed to  be  attached  at  one  end  to  a  fixed  sup- 

port and  having  a  tubular  socket  at  its  free 
end,  of  a  sleeve  carried  by  said  bracket 
socket,  said  sleeve  being  provided  with  an 
enlarged  end  fornung  a  shoulder  resting 
against  said  bracket,  a  horn  rotatably 
mounted  within  said  enlarged  end,  a  rotarv' 
sleeve  supported  upon  said  shoulder  within 
said  first  mentioned  sleeve,  and  a  sound  con- 
vej'ing  arm  depending  from  said  rotary sleeve. 

7.  The  combination  with  a  fixed  support, 
of  a  bracket  rigidly  attached  at  one  end  to 
said  support,  and  having  a  tubular  socket 
at  its  free  end,  of  a  sleeve  carried  by  said 
bracket  socket,  said  sleeve  being  provided 
with  an  enlarged  end  forming  a  shoulder 
resting  upon  the  top  of  said  bracket,  and  a 
horn  rotat:^.bly  mounted  within  said  enlarged 
end  of  said  sleeve. 

8.  The  combination  with  a  bracket  adapt- 
ed to  be  attached  at  one  end  to  a  fixed  sup- 

port, and  having  a  tubular  socket  at  its  free 
end,  of  a  sleeve  carried  by  said  bracket 
socket,  and  having  its  upper  end  formed  as 
a  socket  to  receive  the  horn,  and  having  an 
annular  shoulder  resting  against  said 

bracket,  a  rotar}'  sleeve  supported  within 
said  first  mentioned  sleeve,  and  having  a 
flange,  the  upper  end  forming  with  said 
shoulder  a  raceway,  anti-friction  means  be- 

tween said  shoulder  and  flange,  and  a  sound 
conveying  arm  depending  from  said  rotary 
sleeve. 

0.  In  a  talking  machine,  the  combination 
with  a  hollow  supjiort.  of  a  sleeve  carriefl  in 
said  support,  a  sound  amplifier  carried  by 
one  end  of  said  sleeve,  a  rotary  sleeve  sup- 

ported within  said  first  mentioned  sleeve 
and  having  one  end  projecting  outside  of 
the  other  end  of  said  first  mentioned  sleeve, 
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a  ring  piece  carried  by  said  projecting  end 
of  the  rotary  sleeve,  and  a  hollow  sound  box 
arm  carried  by  said  ring  piece. 

10.  In  a  talking  machine,  the  combina- 
tion with  a  hollow  support,  of  a  sleeve  car- 
ried in  said  support,  a  sound  amplifier  car- 
ried by  one  end  of  said  sleeve,  a  rotary  sleeve 

supported  within  said  first  mentioned  sleeve 
and  having  one  end  projecting  outside  of 
the  other  end  of  said  first  mentioned  sleeve, 
a  ring  piece  carried  by  said  projecting  end 
of  the  rotary  sleeve,  and  a  hollow  sound  box 
arm  entirely  supported  by  said  ring  piece. 

11.  In  a  talking  machine,  the  combination 
with  a  support  having  a  tubular  socket,  of 
a  vertically  arranged  sleeve  supported  in 
said  socket,  a  sound  amplifier  carried  by  the 
upper  end  of  said  sleeve,  a  rotary  sleeve  sup- 

ported within  said  first  mentioned  sleeve  and 
having  its  lower  end  projecting  below  the 
lower  edge  of  said  first  mentioned  sleeve, 
and  a  hollow  sound  box  arm  connected  to 
and  cariied  by  said  projecting  end  of  said 
rotary  sleeve. 

12.  In  a  talking  machine,  the  combination 
with  a  support  having  a  tubular  socket,  of 
a  sleeve  entirely  supported  by  said  socket,  a 
rotary  sleeve  entirely  supported  from  with- 

in said  first  mentioned  sleeve   and  having 
)ne  end  projecting  outside  of  said  first  men- 

tioned sleeve,  and  a  hollow  sound  box  arm 
entirely  supported  by  said  projecting  end  of 
said  rotary  sleeve. 

13.  In  a  talking  machine,  the  combination 
with  a  support  having  a  tubular  socket,  of  a 
sleeve  carried  by  said  socket,  a  rotary  sleeve 
within  said  first  mentioned  sleeve,  anti-fric- 

tion rotary  means  between  said  sleeves,  and 
a  hollow  sound  box  arm  supported  by  said 
rotary  sleeve. 

14.  In  a  talking  machine,  the  combina- 
tion with  a  support  having  a  tubular  socket, 

of  a  sleeve  carried  b}^  said  socket,  a  rotary 
sleeve  supported  within  and  entirely  by  said 
first  mentioned  sleeve,  and  a  hollow  sound 
box  arm  entirely  supported  by  said  rotary 
sleeA'e. 

15.  In  a  talking  machine,  the  combination 
Avith  a  support  having  a  tubular  socket,  of  a 
sleeve  fixed  in  said  socket  a  sound  amplifier 
carried  by  said  sleeve,  a  rotary  sleeve  sup- 

ported within  and  entirely  by  said  first  men- 
tioned sleeve,  and  a  hollow  sound  box  arm 

entirely  supported  by  said  rotary  sleeve. 
16.  In  a  talking  machine,  the  combination 

Avith  a  support  having  a  tubular  socket,  of  a 
sleeve  fixed  in  said  socket  a  sound  amplifier 
carried  by  said  sleeve,  a  rotary  sleeve  sup- 

ported within  and  entirely  by  said  first  men- 
tioned sleeve,  and  a  hollow  sound  box  arm 

entirelv  supported  by  said  rotary  sleeve  and 
movable  with  respect  to  said  rotary  sleeve. 

17.  In  a  talking  machine,  the  combination 
with  a  support  having  a  tubular  socket,  of  a 
sleeve  supported  in  said  socket,  a  rotary  65 
sleeve  supported  within  said  first  mentioned 
sleeve,  and  a  hollow  sound  box  arm  carried 
by  said  rotary  sleeve  and  rotatably  adjust- 

able with  respect  thereto. 
18.  In  a  talking  machine,  the  combination  70 

with  a  support,  having  a  tubular  socket,  of  a 
sleeve  supported  in  said  socket,  a  rotary 
sleeve  supported  within  and  entirely  by  said 
first  mentioned  sleeve,  and  a  hollow  sound 
box  arm  pivoted  to  said  rotary  sleeve  and  ro-  75 
tatably  adjustable  with  respect  to  said  ro- 

tary slecA^e  about  the  axis  of  rotation  of  said 
sleeve. 

19.  In  a  talking  machine,  the  combination 
with  a  support  having  a  tubular  socket,  of  a  80 

sleeA'e  supported  within  said  socket,  a  ro- 
tary  sleeve  supported  within  said  first  men- 

tioned sleeve  and  having  one  end  project- 
ing outside  of  said  first  mentioned  sleeve, 

a  ring  piece   adjustably  connected  to  said  85 
projecting  end,   a  tubular  sound  box   arm 
pivotally  connected  to  said  ring  piece,  and  a 
tubular  piece  between  said  rotary  sleeve  and 
said  sound  box  arm. 

20.  In  a  talking  machine,  the  combination  90 
with  a  support  having  a  tubular  socket,  of  a 
sleeve  supported  within  said  socket,  a  rotary 
sleeve  supported  within  said  first  mentioned 
sleeve  and  having  one  end  projecting  outside 
of  said  first  mentioned  sleeve,  a  ring  piece  95 
adjustably  connected  to  said  projecting  end, 
a  tubular  sound  box  arm  pivotally  con- 

nected to  said  ring  piece,  a  tubular  piece  be- 
tween said  rotary  sleeve  and  said  sound  box 

arm,  and  a  yielding  gasket  between  said  ring  100 
piece  and  said  tubular  piece. 

21.  In  a  talking  machine,  the  combination 
with  a  rotary  sleeA^e,  of  a  ring  piece  sur- 

rounding said  sleeA^e  and  secured  thereto,  a 
tubular  sound  box  arm  pivotally  connected  105 
to  said  ring  piece,  and  a  tubular  piece  be- 

tween the  said  rotar}^  sleeve  and  said  sound 
box  arm. 

22.  In  a  talking  machine,  the  combination 
with  a  rotary  sleeve,  of  a  ring  piece  sur-  110 
roimding  said  sleeve  and  adjustably  secured 

thereto,  a  tubular  sound  box  arm  piA'otally 
connected  to  said  ring  piece,  a  tubular  piece 
between  the  said  rotary  sleeve  and  said 
sound  box  arm,  and  a  yielding  gasket  be-  115 
tween  said  ring  piece  and  said  tubular  piece. 

In  witness  whereof,  I  have  hereunto  set 
my  hand  this  twenty  eighth  day  of  Novem- 

ber, 1905. 
EOBEET  L.  GIBSON. 

Witnesses : 
Ernest  Howard  Hunter, 
E.  M.  Kelly. 
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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  Essex,  and  State  of  New  Jersey,  have 
invented  certain  new  and  useful  Improve- 

ments in  Duplicate  Sound-Records,  of 
which  the  following  is  a  description. 
My  invention  relates  to  an  improved  du- 

plicate sound  record,  preferably  cylindrical 
in  form,  and  my  object  is  to  provide  a 
record,  whose  major  portion  shall  be  com- 

posed of  a  hard  composition  incapable  of 
being  accurately  reamed,  such  as  a  composi- 

tion employing  asphalt,  but  which  shall 
have  a  perfectly  true  bore  for  its  reception 
on  the  mandrel  of  a  talking  machine. 

In  experimenting  with  compositions  em- 
ploying asphalt,  I  have  found  that  although 

they  are  very  desirable  on  account  of  their 
qualities  of  cheapness,  hardness  and  great 
durability,  yet,  it  is  very  difficult  to 
properly  ream  out  the  records  formed  of 
such  compositions  to  make  them  accurately 
fit  the  mandrel,  since  the  material  is  too 
viscid  to  be  smoothly  cut  while  hot;  and, 
when  cold,  it  is  so  brittle  that  if  it  were 
attempted  to  ream  it  there  would  be  great 
danger  of  breaking  the  record;  besides 
which,  the  reaming  of  the  record  when  cold, 
and  hence  when  removed  from  the  mold,  is 
objectionable,  as  the  record  surface  is  likely 
to  become  injured.  I  find  that  a  composite 
record  can  be  made  by  a  process  consisting 
in  rotating  a  mold  at  a  high  speed  and  in- 

troducing suitable  compositions  therein 
which  will  be  distributed  over  the  bore  of 
the  mold  by  the  centrifugal  force  developed, 
as  I  disclose  in  Letters  Fatent,  No.  855,605, 
dated  June  4,  1907,  and  that  if  the  compo- 

sitions thus  introduced  within  the  mold  are 
of  different  specific  gravities,  and  are  of 
such  a  character  that  they  do  not  mix  to- 

gether, it  is  possible  to  distribute  them  in 
clearly  defined  layers,  which  become  inti- 

mately welded  together.  Taking  advantage 
of  this  fact,  I  have  produced  a  composite 
record  in  which  the  outer  portion  thereof, 
preferably  considerably  more  than  half,  and 
which  portion  carries  the  record  surface,  is 
formed  of  a  very  hard  tough  composition, 
such  as  a  composition  employing  asphalt  or 
an  equivalent  ingredient,  while  the  inner 
portion  of  the  record  is  formed  of  a  ma- 

terial  which   can   be   readily   removed   or 

turned  to  shape,  such  for  example,  as  the 
ordinary  record  compositions  now  used,  con- 

sisting of  stearate  of  soda,  free  stearic  acid, 
stearate   of  alumina,   and   ceresin,   with  or 
without  carnaub a  or  equivalent  wax.    If  de-  go 
sired  this  latter  material  may  contain  rela- 

tively large  proportions  of  the  hydrocarbon 
ingredient,  such  as  ceresin  or  paraffin,  the 
only  effect  of  which  would  be  to  soften  the 
composition  without  affecting  its  reaming  65 
qualities.     Likewise,  it  may  be  mixed  with 
inert  substances  like  clay  or  finely  ground 
wood    fiber,    without    seriously    interfering 
with  its  reamability.    The  asphalt  composi- 

tion which  I  prefer  to  employ  is  made  the  70 
subject    of    Letters    Patent    No.    920,245, 
granted  May  4,  1909,  and  consists  of  a  mix- 

ture of  a  hard  asphalt   (such  as  gilsonite) 
stearate  of  lead,  and  a  resin  gum  (such  as 
copal,  kauri,  or  colophony).    This  composi-  75 
tion  can  be  very  perfectly  molded  by  the 
process  indicated  in  my  application  for  Let- 

ters Patent  above  referred  to.     After  the 
introduction  of  the  asphalt  composition  in 
the  mold,  the  reamable  composition  is  intro-  80 
duced  in  smaller  proportion,  and  the  two 
compositions  will  be  distributed,  the  heavier 
asphalt  composition  being  forced  outward 
so  as  to  take  an  impression  from  the  mold, 
and  the  lighter  reamable  composition  dis-  85 
tributing  itself  over  the  interior  of  the  as- 

phalt composition.    The  two  layers  are  very 
clearly  defined,  although  they  are  intimately 
welded  together.    After  the  record  has  been 
formed,  and  while  hot  and  still  within  the  90 
mold,  it  is  reamed  out  in  the  usual  way,  this 
being  possible  since  compositions  contain- 

ing stearate  of  soda  cut  very  smoothly  while 
hot. 

In  order  that  the  invention  may  be  better  96 
understood,  attention  is  directed  to  the  ac- 

companying drawing,  forming  part  of  this 
specification,  and  in  which  I  illustrate  a  sec- 

tional view  of  my  improved  record. 
A  represents  the  outer  layer  carrying  the  loo 

record  surface  and  formed  of  a  hard,  tough 
composition  such  as  one  employing  asphalt 
or  similar  ingredient,  and  B  the  layer  of 
reamable  material  such  as  a  composition  em- 

ploying stearate  of  soda.  106 
Having  now  described  my  invention,  what 

I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent  is  as  follows : 

1.  A  composite  record,  comprising  an 
outer  layer  of  a  hard,  tough,  but  plastic  ma-  no 
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tcrial  when  hot,  and  an  interior  layer  of  a 
composition  reamable  when  hot,  substan- 

tially as  and  for  the  purposes  set  forth. 
2.  A  composite  record,  comprising  an 

5  outer  layer  of  a  hard,  tough,  but  plastic  ma- 
terial when  hot,  and  an  interior  laj'er  of  a 

composition  reamable  wlien  hot,  the  two 
layers  being  intimately  welded  together,  sub- 

stantially as  and  for  the  purposes  set  forth. 
10  3.  A  composite  record,  comprising  an 

outer  layer  formed  of  an  asphalt  composi- 
tion, and  an  inner  layer  formed  of  a  com- 

position reamable  when  hot,  substantially 
as  and  for  the  pur})oses  set  forth. 

15  4.  A  composite  record,  comprising  an 
outer  layer  formed  of  an  asphalt  composi- 

tion, and  an  inner  layer  formed  of  a  com- 
position reamable  Avhen  hot,  the  two  layers 

being  intimately  welded  together,  substan- 
20  tially  as  and  for  the  purposes  set  forth. 

5.  A  composite  record,  comprising  an 
outer  layer  of  an  asphalt  composition,  and 
an  inner  layer  employing  stearate  of  soda, 
substantially  as  set  forth. 

25  6.  A  composite  record,  comprising  an 
outer  layer  of  an  asphalt  composition  and 
an  inner  layer  employing  stearate  of  soda, 
the  two  layers  being  intimately  welded  to- 

gether, substantially  as  set  forth. 
30       7.  A    composite    record,    comprising    an 

outer  layer  formed  of  a  composition  employ- 
ing aspnalt  and  stearate  of  lead,  and  an  in- 
ner layer  of  a  non-viscid  material  when  hot, 

substantially  as  and  for  the  purposes  set 
forth.  35 

8.  A  composite  record,  comprising  an 

outer  laj'er  formed  of  a  composition  em- 
ploying asphalt  and  stearate  of  lead,  and 

an  inner  layer  emploj'ing  stearate  of  soda, 
substantially  as  and  for  the  purposes  set  40 
forth. 

9.  A  comjiositc  record,  comprising  an 
outer  layer  formed  of  an  asphalt,  stearate 
of  lead,  and  a  resin  gum,  and  an  inner  layer 
composed  of  a  non-viscid  material  when  hot,  45 
substantially  as  and  for  the  purposes  set 
forth. 

10.  A   composite   record,   comprising   an 
outer  layer   formed  of  a   composition   em- 

ploying asphalt,  stearate  of  lead  and  a  resin  50 
gum,  and  an  inner  layer  employing  stearate 
of  soda,  substantially  as  and  for  the  pur- 

poses set  forth. 
This   specification   signed   and   witnessed 

this  3rd  day  of  November  1906. 
JONAS  W.  AYLSWORTH. 

"Witnesses :  j Frank  L.  Dyer, 
Anna  R.  Klehm. 
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UNITED  STATES  PATENT  OFFICE. 
SAMUEL  LEVIN,   OF  HIGHLAND  PARK,   ILLINOIS. 

STYLUS  EOR  SOUND-REPRODUCING  MACHINES. 

958,4ia, Specification  of  letters  Patent.         Patented  May  17,  1910. 
Application  filed  June  15,  1909.     Serial  No.  502,297. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Samuel  Levin,  a  citi- 
zen of  the  United  States,  residing  at  High- 

land Park,  in  the  county  of  Lake  and  State 
5  of  Illinois,  have  invented  a  new  and  useful 

Stylus  for  Sound-Eeproducing  Machines,  of 
which  the  following  is  a  specification. 

This  invention  has  reference  to  improve- 
ments in  styli  for  sound  reproducing  ma- 

10  chines  and  is  designed  more  especially  for 

use  in  connection  with  the  disk  or  gi'amo- 
phone  type  of  sound  reproducing  machine. 

In  the  gramophone  type  of  sound  repro- 
ducing machine  the  sound  record  is  in  the 

15  form  of  a  sinuous  groove  of  even  depth  and 
the  diaphragm  of  the  reproducing  sound  box 
is  vibrated  by  the  engagement  of  the  side 
walls  of  the  groove  with  the  stylus,  the  ac- 

tion of  the  groove  on  the  stylus  being  usually 
20  from  both  walls  of  the  record  groove,  but 

one  wall  receives  more  of  the  wear  from  the 

stylus  than  the  other  because  in  this  type  of 
machine  the  sound  record  groove  itself  is 
utilized  for  feeding  the  sound  box   across 

25  the  record  tablet.  The  stylus  most  generally 
employed  in  connection  with  sound  repro- 

ducing machines  of  the  gramophone  type  is 
in  the  form  of  a  steel  needle  point  which 
enters  and  substantially  fills  the  groove  from 

30  wall  to  wall,  or  if  not,  quickly  becomes  worn 
to  the  proper  shape,  but  the  continual  wear 
of  the  record  groove  against  the  steel  nee- 

dle, though  most  pronounced  on  the  needle, 
is  still  noticeable  after  a  number  of  repro- 

35  ductions  upon  the  record  tablet  itself.  This 
is  particularly  true  should  the  operator  omit 
to  change  the  stylus  for  each  new  tablet  re- 

produced or  after  one  or  two  reproductions 
of  the  same  tablet.     The  necessity  of  chang- 

40  ing  the  stylus  for  each  reproduction  becomes 
onerous  or  the  changing  of  the  stylus  is  neg- 

lected through  carelessness. 
It  is  the  object  of  the  present  invention  to 

avoid  these  troubles  and  at  the  same  time 

45  provide  a  stylus  which  after  being  once  ad- 
justed to  the  sound  box  may  be  used  again 

and  again  indefinitely  without  the  necessity 
of  change  and  without  material  wear  upon 
the  sound  record  tablet. 

50  It  has  long  been  recognized  that  a  jewel 
point  because  of  its  hardness  and  wear  re- 

sisting qualities  as  well  as  its  rigidity  would 
make  an  ideal  reproducing  stylus  for  the 
gramophone  type  of  sound  tablet.     However 

55  such  jewel  points  have  been  patterned  after 
the  usual  steel  needle  point  used  in  connec- 

tion \f\i\\  sound  reproducing  machines  of 
the  gramophone  type,  but  because  of  the 
brittleness  of  the  material  used,  such  styli 
have  not  proved  successful  since  the  points  60 
become  quickly  broken  and  the  sharp  edges 
thus  produced  are  very  destructive  to  the 
record  tablet. 

By  the  present  invention  the  styli  are 
made  with  jewels  for  the  active  end  and  65 
these  jewels  are  so  constructed  as  to  no 
longer  be  fragile  while  practical  tests  have 
shown  that  the  life  of  these  styli  is  almost unlimited. 

The    invention    will   be   best    understood  70 
from  a  consideration  of  the  following  detail 
description   taken   in   connection   with   the 
accompanying  drawings  forming  a  part  of 
this  specification,  in  which  drawings, 

Figure  1  is  an  elevation  of  a  stylus  con-  75 
structed  in  accordance  with  the  present  in- 

vention. Fig.  2  is  a  longitudinal  section 
thereof.  Fig.  3  is  a  bottom  plan  view,  and 
Fig.  4  is  a  view  of  a  somewhat  modified 
form.  80 

In  accordance  with  the  present  invention 
the  stylus  is  made  of  a  body  portion  in  the 
shape  of  a  tube  1  expanded  at  one  end  into 
a  holder  2  of  suitable  shape  to  receive  and 
retain  a  substantially  plano-convex  jewel  3.  85 
This  jewel  may  be  of  any  suitable  material, 
but  it  is  preferably  made  of  garnet,  though 
sapphire  or  any  of  the  other  jewels  used  in 
connection  with  sound  reproducing  machines 
may  be  utilized  if  so  desired.  The  material  90 
emploj^ed  forms  no  necessary  part  of  the 
present  invention.  The  head  2  may  be  so 
shaped  as  to  grasp  the  jewel  3  so  firmly 
that  the  latter  is  incapable  of  independent 
movement  with  relation  to  the  head  or  the  95 
stem  1. 

Of  course  it  will  be  imderstood  that  the 

periiDhery  of  the  jewel  need  not  include  a 
complete  circle  but  the  active  portion,  that 
is  the  portion  projecting  beyond  the  head  100 
or  holder  should  in  the  structure  shown 

in  Fig.  1  include  at  least  a  segment  of  a 
circle.  The  active  portion  of  the  jewel  has 
the  periphery  rounded  in  similitude  to  the 
point  of  the  usual  needle  stylus  used  in  con-  105 
nection  with  the  gramophone  tj^pe  of  sound 
rej)roducing  machine,  so  that  this  portion  of 
the  jewel  may  enter  the  groove  and  rest  on 
the.  bottom  thereof. 

The  stem  1  being  tubular  may  be  rein-  110 
forced  by  a  central  core  4  of  steel  or  other 
hard  resisting  material,  or  the  stem  1  and 
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head  2  may  be  made  of  a  solid  piece  of 
metal,  such  as  steel  and  the  jewel  3  may  be 
set  tiieieiii  in  linn  engagement  with  the 
head  2.  The  core  4  may  be  omitted  from 

5  the  tubular  stem  for  soft  effects,  while  for 

loud  etl'ects  the  core  may  be  used  or  the  stem 
may  be  solid. 

In  Fig.  4  a  slight  modification  of  the  form 
of  the  jewel  3  is  indicated,  the  active  end  of 

10  the  jewel  being  shown  as  parabolic  in  shape 
l)ut  still  retains  the  characteristic  of  having 
one  face  substantially  flat  and  the  other  face 
convex. 

The  stylus  as  a  whole  is  made  of  about  the 
15  size  of  the  ordinary  steel  styli  used  in 

the  gramophone  type  of  sound  reproducing 
machines,  the  showing  of  the  drawings  be- 

ing enlarged. 
When  the  stylus  is  in  place  in  the  sound 

20  box  the  convex  side  of  the  stylus  is  against 
the  feeding  wall  of  the  sound  groove  while 
the  flat  side  of  the  stylus  is  toward  the  non- 
feeding  wall  of  the  groove. 

The  walls  of  the  record  groove  are  either 
25  curved  on  arcs  described  about  the  center  of 

the  tablet  as  an  axis  or  these  walls  are  in 

the  form  of  sharper  curves  due  to  the  sinu- 
osities of  the  groove  corresponding  to  sound 

wavee. 

30  The  convex  side  of  the  jewel  point  3  en- 
gages against  the  active  wall  of  the  groove, 

and  being  rounded  has  no  wearing  effect 
upon  the  wall  of  the  groove  such  as  occurs 
from   the   tongue   at   the   end   of   the  steel 

35  needle  which  is  formed  on  the  needle  stylus 
as  soon  as  the  tablet  has  made  a  few  turns. 

Because  of  the  plane  surface  of  the  stylus 
presented  to  the  inactive  wall  of  the  groove 
there  is  no  material  wearing  of  this  wall. 

40  By  making  the  jeAvel  nearly  or  quite  cir- 
cular so  far  as  the  projecting  portion  of  the 

jewel  is  concerned  it  may  be  made  quite 
bulk}'  ai;d  correspondingly  strong  and  in 
this  maimer  the  fragility  of  jewel  styli  as 

45  heretofore  provided  for  the  gramoj^hone 
type  of  reproducing  machines  is  avoided  and 
the  stylus  becomes  a  practical  device. 

Wliat  is  claimed  is: — 
1.  A  reproducing  stylus  for  sotmd  repro- 

ducing machines  of  the  gramo])hone  or  disk  50 
type,  having   its  active  end   formed   of  a 
plano-convex  jewel  with  the  plane  and  con- 

vex surfaces  joined  by  a  rounded  edge. 
2.  A  stylus  for  sound  reproducing  ma- 

chines of  the  gramophone  or  disk  type  elon-  55 
gated  in  the  direction  of  travel  of  the  sound 
record  groove  and  having  the  face  against 
which  the  projx'lling  wall  of  the  sound  rec- 

ord groove  acts  convex. 
3.  A  stylus  for  sound  reproducing  ma-  60 

chines  of  the  gramophone  or  disk  type  elon- 
gated in  the  direction  of  travel  of  the  sound 

record  groove  and  having  the  face  against 
which  the  ])ropelling  wall  of  the  sound  rec- 

ord groove  acts  convex  and  the  opposite  face  65 

plane. 
4.  A  stylus  for  sound  reproducing  ma- 

chines, comprising  a  metallic  stem  terminat- 
ing in  a  head,  and  a  plano-convex  jewel 

mounted  in  said  head  and  constituting  the  70 
active  end  of  the  stN'lus,  the  convex  side  of 
the  jewel  being  adapted  to  receive  the  feed- 

ing thrust  of  the  sound  record  groove. 
5.  A  stylus  for  sound  reproducing  ma- 

chines comprising  an  active  end  formed  of  75 
a  jewel,  a  tubular  stem  having  one  end 
formed  to  receive  and  retain  the  jewel  point, 
and  a  core  within  the  tubular  stem  for 
stiffening  the  same. 

6.  A  stylus  for  sound  reproducing  ma-  80 
chines  having  an  active  end  in  the  form  of  a 
jewel  of  greater  extent  in  the  direction  of  the 
length  of  the  sound  record  groove  than  in 
the  direction  of  the  width  of  tlie  groove,  and 
having  a  rounded  edge  adapted  to  be  en-  85 
gaged  by  the  propelling  wall  of  the  groove. 

In  testimony  that  I  claim  the  foregoing  as 
my  own,  I  have  hereto  afiixed  my  signature 
in  the  presence  of  two  witnesses. 

SAMUEL  LEVIX. 

Witnesses : 
Fred  Schaefer, 
H.  L.  BowEN. 
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UNITED  STATES  PATENT  OFFICE. 
LEE  B.   PURCELL.   OP   THE  UNITED   STATES  MARINE   CORPS. 

MEGAPHONE. 

958,680. Specification  of  letters  Patent.         Patented  May  17,  1910. 
Application  filed  November  16,  1909.     Serial  No.  528,406. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Lee  B.  Purcell,  cap- 

tain United  States  Marine  Corps,  a  citizen 
of  the  United  States,  stationed  at  Olongapo, 

5  in  the  Philippine  Islands,  have  invented  cer- 
tain new  and  useful  Improvements  in  Mega- 

phones; and  I  do  hereby  declare  the  fol- 
lowing to  a  full,  clear,  and  exact  description 

of  the  invention,  such  as  will  enable  others 
10  skilled  in  the  art  to  which  it  appertains  to 

make  and  use  the  same. 
My  invention  relates  to  improvements  in 

megaphones  and  especially  in  megaphones 
for  use  aboard  ship,  where  it  is  desired  to 

15  carry  on  conversation  between  two  vessels 
or  objects  at  a  greater  distance  apart  than 
sound  will  carry  without  the  use  of  such 
implement.  With  such  implements  as  are 
now  generally  in  use,  the  megaphone  is  used 

20  as  a  speaking  trumpet,  and  then  it  is  re- 
moved from  the  mouth  and  carried  to  the 

ear,  where  it  is  used  as  a  horn  to  assist  the 
hearing.  Words  are  frequently  lost  while 
the   implement   is   being   moved   from   the 

25  mouth  to  the  ear,  and  the  purpose  of  this 
invention  is  to  provide  a  combined  speaking 
trumpet  and  ear  horn  which  may  be  used 
as  a  sender  and  a  receiver  for  sound.  For 

this  purpose,  I  attach  to  the  ordinary  mega- 
30  phone  two  ear  tubes  adapted  to  be  held  in 

the  two  ears  of  the  user,  somewhat  in  the 
manner  of  a  binaural  stethoscope. 

The  invention  will  be  under.stood  by  refer- 
ence   to    the    accompanying    drawings,    in 

35  which  the  same  parts  are  indicated  by  the 
same  letters  throughout  the  several  views. 

Figure  1  is  a  perspective  view  showing  the 
complete  device;  Fig.  2,  is  a  detail  showing 
the  small  end  of  the  megaphone  with  the 

40  flexible  ear  tubes  detached ;  and.  Fig.  3,  is  a 
detail  showing  the  flexible  ear  tubes  on  a 
somewhat   larger   scale   than   in   the   other 
figures. 
A  represents  the  body  of  the  megaphone, 

45  which  is  provided  with  the  usual  mouth- 
piece a,  and  the  handles  a'  may  also  be  pro- 

vided. Near  the  small  end  of  the  mega- 
phone oblong  or  elliptical  openings  are  cut 

therein,  over  which  are  secured  the  bases  6 
of  the  metal  ear  horns  B,  over  the  small  50 
ends  h'  of  which  are  secured  the  flexible  ear 
tubes  C,  terminating  in  ear  pieces  D,  adapt- 

ed to  project  into  the  ears  of  the  wearer. 
These  ear  pieces  are  held  together  by  a  suit- 

able spring  E,  or  an  elastic  band  may  be  55 
substituted  for  the  spring,  if  desired.  This 
spring,  or  elastic  band,  E  may  be  slipped 
either  under  the  chin,  or  back  of  the  head 
of  the  wearer,  as  may  be  most  convenient. 

It  will  be  evident,  that  the  sound  waves  60 
entering  the  megaphone  will  be  concentrated 
in  the  ear  attachments,  and  that  the  operator 
may   alternately   speak   and   listen  without 
removing  the  implement  from  his  mouth. 

Having  thus  described  my  invention,  what  65 
I  claim  and  desire  to  obtain  by  Letters-Pat- 

ent from  the  United  States  is : 
1.  A  megaphone  provided  with  two  ear 

horns  opening  into  the  body  of  the  mega- 
phone in  front  of  the  mouthpiece,  said  ear  70 

horns  and  mouth  piece  being  permanently 
open  to  the  megaphone  with  flexible  ear 
tubes  connected  to  said  ear  horns  and  ear 

pieces  connected  to  said  ear  tubes,  substan- 
tially as  described.  75 

2.  A  megaphone  provided  with  two  ear 
horns  opening  into  the  body  of  the  mega- 

phone in  front  of  the  mouthpiece,  said  ear 
horns  and  mouth  piece  being  permanently 
open  to  the  megaphone  with  flexible  ear  80 
tubes  connected  to  said  ear  horns  and  ear 
pieces  connected  to  said  ear  tubes,  with 
means  for  holding  the  ear  pieces  in  engage- 

ment with  the  ears  of  the  wearer,  substan- 
tially as  described.  85 

In  testimony  whereof,  I  affix  my  signa- 
ture, in  presence  of  two  witnesses. 

LEE  B.  PUECELL. 

Witnesses : 
E.  H.  Ellis, 

John  H.  Ohnet. 
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WALTER  M.    DAVIS,    OF   NEW   YORK,    N.    Y. 

TALKING-MACHINE   AND   PIANO   RECORDING  DEVICE. 

958,730. Specification  of  Letters  Patent.  Patented  May  34,  1910. 

Application  filed  April  17,  1909.     Serial  No.  490,597. 

To  all  wliom  it  may  concern: 
Be  it  known  that  I,  Walter  M.  Davis,  a 

citizen  of  the  United  States,  and  a  resident 
of  the  city  of  New  York,  borough  of  Man- 
liattan,  in  the  county  of  New  Yorlc  and  State 
of  New  York,  have  invented  certain  new  and 

useful  Improvements  in  Talking-Machine 
and  Piano  Recording  Devices,  of  which  the 
following  is  a  specification. 

This  invention  relates  to  a  new  and  im- 

proved recording  device  for  talking  ma- 
chines and  pianos. 

Singers  or  solo  instruments  are  accom- 
panied by  a  piano  or  an  orchestra  and  it 

has  been  found  that  when  a  talking  ma- 
chine or  phonographic  record  is  made  by  a 

singer  or  solo  instrument  performer  the 
sounds  of  the  voice  or  solo  instrument  are 

clearly  recorded  for  reproduction  but  the 
sounds  produced  by  the  accompanying  piano 
are  faint,  blurred,  indistinct  and  resemble 

the  sounds  of  a  banjo,  and  hence  in  the  re- 
production of  the  performance,  by  means  of 

talking  machine  or  like  devices,  the  har- 
monies produced  in  the  original  production 

by  the  solo  instrument  or  solo  voices  or  voice 
and  the  accompanying  piano  do  not  appear 
and  the  reproduction  therefore  never  equals 
the  original  as  it  is  lacking  in  the  beauty, 
expression  and  tonal  effect  of  the  original 
performance. 

The  object  of  my  invention  is  to  produce 
two  records  at  the  same  time,  one  of  the 

sounds  produced  by  the  singer  or  solo  in- 
strument and  one  for  the  sounds  produced 

by  the  accompanjdng  piano,  the  record  of 
the  voice  or  solo  instrument  being  produced 
in  the  well  known  manner  on  a  disk  or 

cylinder  of  a  talking  machine  or  phono- 
graph, the  record  of  the  piano  tones  being 

produced  on  a  paper  strip  directly  or  in- 
directly by  slots  or  perforations,  so  that 

this  piano  record  can  be  placed  into  a  piano 
playing  device  such  as  for  example  the  well 

known  "  pianola."  The  disk  or  phonograph 
then  reproduces  the  vocal  or  instrumental 
solo  correctly  as  originally  produced  and  the 
piano  playing  mechanism  reproduces  the 
piano  accompaniment  with  the  same  force 
and  effect  as  originally  produced  on  the 
accompanying  piano,  so  that  the  combined 
result  in  every  respect  is  a  correct  copy  of 
the  original  production. 
For  this  purpose  it  is  necessary,  when 

these  two  records  are  made,  that  the  speeds  of 
both  coincide  and  when  one  blank  is  moved 

faster  the  other  must  be  moved  correspond- 
ingly and  when  one  is  moved  slower  the  other 

must  be  moved  correspondingly,  so  that, 

when  by  means  of  the  piano -play  ing-record  60 
and  the  talking-machine-record  the  original 
production  is  reproduced,  the  notes  of  the 
accompaniment  will  accord  with  the  corre- 

sponding notes  of  the  solo  and  will  not  be 
sounded  too  late  or  too  soon.  65 

In  the  accompanying  drawings  in  which 
like  letters  of  reference  indicate  like  parts 

in  all  the  figures:  Figure  1  illustrates  dia- 
grammatically  in  elevation  one  embodiment 
of  my  improved  talking  machine  and  piano  70 
recording  device.  Fig.  2  is  a  plan  view  of 
the  same.  Fig.  3  is  a  view  of  part  of  the 

piano  record. 
The  piano  1  is  provided  with  an  automatic 

recording  device  2  of  any  well  known  con-  75 
struction  which  produces  a  record  of  the 
notes  played  on  a  sheet  of  paper  3  unrolled 
from  a  roll  4  upon  a  roll  5  and  passing  over 
a  tracker  6,  whereby  slots  or  perforations 
7,  Fig.  3,  are  made  that  correspond  to  the  80 
pitch  and  time  value  of  the  notes  played. 
The  solo  performer,  say  a  singer,  sings 

into  the  horn  or  receiver  8  of  a  talking  ma- 
chine 9  of  conventional  construction,  where- 

by a  record  of  the  sounds  produced  by  the  85 
solo  performer  is  traced  by  the  stylus  upon 
a  disk  10  or  equivalent. 

It  is  essential  that  the  paper  strip  3  and 
the  disk  10  should  be  moved  at  a  practically 
uniform  and  predetermined  speed  so  that  90 
when  the  paper  strip  or  sheet  3  and  the  disk 
are  placed  into  an  automatic  piano  player 
and  talking  machine  respectively  and  moved 
at  the  same  speed  at  which  they  were  moved 
when  taking  the  records,  they  will  reproduce  95 
respectively    the    sounds  produced    by    the 
piano  and  the  soloist  in  perfect  harmony. 
To  this  end  the  roll  5  of  the  piano  record- 

ing device  and  the  disk  10  of  the  talking 
machine  recording  device  are  driven  from  100 
a  common  motor  11,  which  in  the  embodi- 

ment shown,  for  example,  drives  the  roll  5 
and  the  disk  10  by  means  of  a  shaft  12  and 

bevel  gearing  13  and  14.     Neither  record- 
ing device  can  move  singly  and  both  must  105 

move  simultaneously  and  uniformly._ 

In  reproducing  sounds  on  a  talking  ma- 
chine or  phonograph,  the  pin  or  stylus  runs 

on  the  smooth  part  of  the  disk  or  cylinder, 

for  a  greater  or  less  undetermined  and  va- 
I'iable  length  of  time  before  it  encounters 
the  beginning   of   the   line   of   undulations 

110 
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which  reproduce  the  sounds  by  means  of  the 
styhis  and  diapliragni,  and  thus  it  would  be 
very  tlilKciilt  to  begin  the  reproduction  of 
the  accompaniment  at  the  proper  time. 

5  Therefore,  directly  Ijefore  the  soloist  be- 
gins, the  accompanist  produces  a  signal 

on  the  piano,  say  by  striking  the  middle  C 
three  times  in  succession,  as  represented  by 
the    dotted    circles    15    in    Fig.    li    and,  of 

10  course,  these  sounds  would  be  reproduced 
faintly  by  the  talking  machine  or  phono- 

graph record.  As  there  is  no  need  of  repro- 
(hicnig  tluMu  on  the  piano  player  they  are 
closed  or  pasted  over  on  the  note  sheet. 

15  The  performer  on  the  accompanying 
piano  player  mechanism  adjusts  the  note 
sheet  so  that  the  first  notes  of  the  accom- 

paniment are  just  in  front  of  the  line  of 
ducts  in  the  trackei-  board  and  waits  until 

20  the  talking  machine  or  phonogi-aph  disk  pro- 
duces the  predetermined  signal  notes  and 

then  instantly  i-eleases  the  sheet  or  throws 
the  coupling  of  the  music  roll  into  gear  with 
the  feed  mechanism  of  the  piano  plaj^er. 

25       Of  cour.se  in  the  reproducing  means  the 
note  sheet   and  talking  machine  disk  must 
henceforth  be  moved  at  the  same  rate  of 
speed  they  had  while  being  made,  but  this  j 
forms  the  subject  matter  of  my  application, 

30  Serial  No.  490,596  filed  conjointly  with  this 
one. 

Having  described  my  invention  what  1 
claim  as  new  and  desire  to  secure  by  Letters 
Patent  is: 

The  combination  with  a  piano,  of  mech-  .^y 
anism    for  moving  a  sheet  of    paper  and 
mechanism   for   making   upon  this  moving 
paper  a   record   of   the  notes  produced   in 
playing  the  piano,  and  means  for  making  a 
talking  nuichine  record  of  another  musical   ic 
performance  [)roduced  at  the  same  time  and 
place  with  the  piano  performance,  of  which 
the  record  is  being  produced  on  the  sheet  of 
paper    in    playing    the    piano,    and    motor 
means   for   operating   the   talking  machine    15 
record,    and    the    above-mentioned    paper- 
sheet-moving  mechanism  at   the  same  time 
and  at  the  same  relative  sjDeeds,  whereby  the 
records,  made  at  the  same  time,  of  notes 
produced  on  the  piano  and  the  sounds  re-   50 
cei\ed  by  the  talking  machine,  at  the  same 
t;me  are  recorded  in  both  recording  means 
at  the  same  relative  speeds  at  which  they  are 

produced. Signed  at  New  York  city  in  the  county  of  5c 
New  York  and  State  of  New  York  this  15th 

day  of  April  A.  D.  1909. 
WALTER  M.  DAVIS. 

Witnesses : 
Frank  E.  Eaffmax, 
Oscar  F.  Gt  xz. 
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959,338. Specification  of  letters  Patent.         Patented  May  34,  1910. 
Application  filed  February  27,  1909.     Serial  No.  480,447. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Carl  Lindsteom,  a 

citizen  of  the  Kingdom  of  Sweden,  residing 
in  the  city  of  Berlin,  in  the  Empire  of  Ger- 

5  many,  have  invented  certain  new  and  useful 
Improvements  in  Talking-Machine  Mechan- 

ism, of  which  the  following  is  a  specification. 
My  present  invention  relates  to  mechan- 

isms for  talking  machines  and  a  primary  ob- 
10  ject  is  to  provide  an  improved  device  for 

starting  and  stopping  the  sound-box  con- 
taining the  diaphragm.    The  arrangement 

of  the  driving  mechanism  and  the  means  for 
starting  of  the  record-plate  do  not  form  part 

15  of  the  subject-matter  of  the  invention. 
In  order  that  the  invention  my  be  clearly 

understood  reference  will  be  made  to  the 

accompanying  drawings  in  which  one  con- 
structional form  is  represented  by  way  of 

20  example,  and  in  which : 
Figure  1  is  a  top  plan  view  of  the  mechan- 

ism and  talking  machine,  part  of  the  record 
being  shown  broken  away  and  the  mech- 

anism in  the  box  being  shown  in  dotted 
25  lines,  whereas  Fig.  2  is  a  like  view  in  full 

lines  of  the  releasing  mechanism,  and  Fig.  3 
is  a  side  elevation  of  the  machine,  part  of  the 
side  of  the  case  being  broken  away,  and 
Fig.  4  is  a  rear  end  elevation,  part  of  the  case 

30  being  shown  broken  away. 
Similar  reference  letters  denominate  like 

parts  in  all  views. 
Referring  to  the  drawings,  in  the  case  a  is 

arranged  in  the  usual  manner  the  clockwork 
35  for  driving  in  well-known  manner,  the  plate 

h  which  holds  the  record  or  disks  c.  The 
bracket  d  carries  the  usual  horn,  which  is  not 

■  represented  in  the  drawing,  and  one  end  of 
the  sound-arm  e,  at  the  other  end  of  which 

40  the  sound-box  /  is  attached.  The  arm  e  is 
adjusted,  according  to  the  diameter  of  the 
record  in  each  instance,  by  a  bent  lever  g 
which  likewise  forms  no  part  of  the  subject- 
matter  of  the  invention  and  which  is  firmly 

U5  held  by  means  of  the  set-screw  A  in  a  link  i, 
so  that  when  the  sound-arm  swings  outward 
its  movement  is  limited  by  a  buffer  or  stop  k. 
The  arm  e  swings  around  an  axle  Z,  the  posi- 

tion of  which  is  of  decisive  importance  for 
1 50  the  present  invention.  In  the  non-working 

position  this  axle  is  located  slantwise,  as 
clearly  shown  in  Figs.  3  and  4 ;  consequently 
the  arm  e  carrying  the  box  /  is  held  by  its 
own  weight  in  the  swung- around  position  and 

)5  lying  against  the  stop  k.  Now  when  a  coin 
is  inserted  through  the  slot  m,  it  runs  along 

the  channel  n  and  falls  into  the  box  o  which 
is  brought  by  the  weight  of  the  coin  into  the 
position  ready  for  playing  and  releases  the 
driving  mechanism  in  known  manner.  The  60 
clockwork  then  moves,  and  the  axle  I  is 
brought,  as_  hereinafter  described,  by  the  re- 

leasing device,  shown  clearly  in  Fig.  2,  into 
the  vertical  position  and  consequently  the 
needle  of  the  sound-box  falls  into  the  groove  65 
of  the  record. 

Referring  now  particularly  to  Fig.  2,  the 
axle  I  rests  with  its  bottom  end  on  a  bell- 

crank  lever  q  pivoted  at  q"^  on  the  plate  r. This  lever  q  also  carries  a  toothed  wheel  s  70 
mounted  eccentrically  thereon  and  meshing 
with  teeth  on  the  spring  barrel  t  of  the  driv- 

ing mechanism.  A  spring  u  attached  to  the 
plate  r  and  lever  q  constantly  tends  to  keep 
the  wheel  s  in  engagement  with  the  spring  75 
barrel.  On  the  axle  I  is  fixed  a  member  v 

carrying  at  one  end  a  set-screw  v'  and  pro- 
vided at  its  other  end  with  teeth,  as  clearly 

shown,  adapted  to  be  engaged  by  a  spring- 
pulled  pawl  w  when  the  axle  I  is  rotated  80 
outward.  The  pawl  w  is  kept  in  engage- 

ment with  the  member  v  owing  to  its  end 
being  held,  as  explained  hereafter,  by  the 

bent  arm  x  provided  with  a  shoulder  x'  and 
movable  around  the  pivot  x"^  on  the  plate  n  85 This  arm  x  is  kept  in  its  normal  position 

resting  against  a  stop  q^  on  the  lever  q  by 
the  spring  y  attached  to  the  plate  r.  Now 
when  the  arm  e  is  in  the  outside  position 
shown  in  Fig.  1  and  the  axle  ?  is  in  a  slant-  90 
ing  position,  the  lever  q  is  in  the  position 
shown  in  Fig.  2.  When  the  driving  mech- 

anism is  released,  as  above  described,  the 
barrel  t  is  rotated,  say  clockwise,  and  drives 
the  eccentric  wheel  s  in  the  direction  indi-  95 
cated  by  its  arrow  A,  whereby  its  pivot  is 
driven  in  the  direction  of  the  arrow  B  so 
that  the  axle  I  moves  in  the  direction  of  the 

arrow  C  until  it  arrives  into  a  vertical  posi- 
tion, the  member  v  simultaneously  being  en-  100 

gaged  by  the  pawl  w.  The  stop  q^  slides 
along  the  member  x  into  an  incision  in  the 
same  so  that  the  pawl  w  is  held  by  the 
end  of  the  arm  x,  and  the  lever  q  is  pre- 

vented from  being  returned  by  the  spring  u  105 
into  its  normal  position.  Now  when  the  arm 
e  is  brought  inward,  owing  to  the  needle 
moving  in  the  spiral  groove  of  the  record, 
the  axle  I  and  with  it  the  member  v  is  ro- 

tated, and  the  set-screw  v'  finally  strikes  HO 
against  the  shoulder  a?'  and  the  arm  x  is  re- leased from  the  end  of  the  pawl  w  and  from 
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the  stop  q^.  When  the  lever  q  is  moved  into 
the  position  in  which  the  axle  I  is  vertical, 
the  toothed  wheel  s  is  brought  out  of  en- 

gagement with  the  barrel  t  in  known  man- 
5  ner,  so  that  the  wheel  s  is  no  longer  ro- 

tated while  the  talking  machine  is  playing. 
AVhen  the  piece  is  finished  the  needle  is 
guided  by  tlie  groove  of  the  record  to  the 
center  of  the  disk.     It  is  here  released  in 

10  well-known  manner  and  the  axle  is  returned 
into  its  slanting  position  as  above  described ; 
the  lever  p  returns  into  its  normal  position, 
the  box  0  is  lifted  and  brought  into  its  nor- 

mal position,  and  the  mechanism  is  ready  for 
15  receiving  another  coin.  Owing  to  the  slant- 

ing position  of  the  axle  I  the  arm  e  has  been 
swung  out  and  raised  and  is  out  of  action. 

It  IS  to  be  understood  that  the  i-eleasing 
means  shown  in  and  described  with  refer- 

20  ence  to  Fig.  2  for  moving  the  axle  I  into 
the  vertical  position  and  allowing  the  same 
to  return  into  a  slanting  position  are  shown 
merely  b}^  way  of  example  and  that  various 
modifications  can  be  made  without  depart- 

25  ing  from  the  spirit  and  scope  of  the  inven- 
tion. But  an  essential  feature  of  the  con- 

struction according  to  the  invention  is  that 
the  slanting  position  of  the  axle  carrying 
the  sound-arm  is  operative  in  starting  and 

30  stopping  the  talking  machine. 
I  claim : 
1.  In  a  mechanism  for  talking  machines, 

the  combination  of  a  sound-arm  an  axle 
carrying  the  sound  -  arm,  said   axle   being 

35  adapted  to  stand  in  a  slanting  position  when 
said  arm  is  in  its  extreme  positions,  and 
means  for  placing  said  axle  into  vertical  po- 

sition, for  the  purpose  specified. 
2.  In  a  mechanism  for  talking  machines, 

the  combination   of 

carrj'ing  the  sound 

t 40 

45 

55 

a  sound-arm  an  axle 
arm,  said  axle  being 

adaptecTto  stand  in  a  slanting  position  when 
said  arm  is  in  its  extreme  positions,  driving 
mechanism,  and  releasing  mechanism  com- 

prising a  spring-pulled  lever  carrying  said 
axle,  and  a  wheel  on  the  lever  adapted  to  be 
driven  by  the  driving  mechanism,  and  to 
place  said  axle  into  vertical  position,  for  the 

purpose  specified. 3.  In  a  mechanism  for  talking  machines,  50 
the  combination  of  a  sound-arm  an  axle  car- 

rying the  sound-arm,  said  axle  being  adapt- 
ed to  stand  in  a  slanting  position  when  said 

arm  is  in  its  extreme  positions;  releasing 
mechanism  comi^rising  a  spring-pulled  lever 
carrying  said  axle,  and  a  wheel  eccentric- 

ally mounted  on  the  lever  and  adapted  to  be 
driven  by  the  driving  mechanism  of  the  talk- 

ing machine,  and  to  place  said  axle  into  ver- 
tical position;  detent  means  for  holding  said 

axle  in  its  vertical  position;  and  means  for 
releasing  said  detent  means  and  returning 
the  axle  into  its  slanting  position. 

4.  In  an  automatic  talking  machine,  the 
combination,  with  the  sound-arm,  of  a  nor- 

mally slanting  axle  canying  the  same,  and 
motor-actuated  releasing  mechanism  carry- 

ing the  axle  for  automatically  placing  the 
same  into  vertical  position  and  returning  it 
into  a  slanting  position,  for  the  purpose 

specified. 
The  foregoing  specification  signed  at  Ber- 

lin, this  11th  day  of  February,  1909. 

GAEL  LINDSTROM. 

In  presence  of — WOLDEMAR  HaUPT, 
Henet  Hasper. 
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UNITED  STATES  PATENT  OFFICE. 
WILLIAM  H.   DESSUREAU,   OF  HAZELHURST,   WISCONSIN. 

MUSICAL  INSTRUMENT. 

959,318. Specification  of  Letters  Patent.  Patented  May  34,  1910. 
Application  filed  September  22,  1909.     Serial  No.  518,988. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  H.  Des- 

suREAu,  a  citizen  of  the  United  States,  and 
a  resident  of  Hazelhnrst,  in  the  county  of 

5  Oneida  and  State  of  Wisconsin,  have  in- 
vented a  new  and  Improved  Musical  Instru- 

ment, of  which  the  following  is  a  full,  clear 
and  exact  descrijjtion. 

The  invention  relates  to  gramophones,  and 
10  its  object  is  to  provide  an  improved  means 

for  connecting  the  stylus  with  the  bridge  of 
a  violin,  and  for  supporting  a  violin  on  the 
casing  of  the  gramophone. 

For  the  purpose  mentioned  a  stylus  or 
15  needle  is  attached  to  a  violin  or  a  like  in- 

strument, and  the  latter  is  held  suspended, 
with  the  stylus  or  needle  in  contact  with  a 
revolving  record,  so  that  the  violin  forms  the . 
sound  reproducer  and  amplifier. 

20  A  practical  embodiment  of  the  invention 
is  represented  in  the  accompanying  draw- 

ings forming  a  part  of  this  specification,  in 
which  similar  characters  of  reference  indi- 

cate corresponding  parts  in  all  the  views. 
25  Figure  1  is  a  perspective  view  of  the  im- 

proved musical  instnunent;  Fig.  2  is  a  side 
elevation  of  the  same ;  Fig.  3  is  an  enlarged 
face  view  of  the  bridge  of  the  violin  and 
the  stylus  or  pin  in  position  thereon;  and 

30  Fig.  4  is  an  edge  view  of  the  same. 
The  casing  A  contains  a  motor  (not  shown) 

for  driving  the  record  B,  and  on  one  side 
of  the  casing  A  is  secured  an  arm  C,  carry- 

ing at  its  free  end  a  rest  C  for  receiving 

35  and  supporting  the  neck  D'  of  a  violin  D  of 
any  approved  construction.  The  violin  D  is 

provided  at  its  bridge  D'  with  a  carrier  E, 
supporting  a  stylus  or  a  needle  F  in  contact 
with  the  record  B,  as  plainly  shown  in  Fig. 

40  2.  The  carrier  E  is  preferably  provided 

with  clamping  forks  or  arms  E',  straddling 
the  bridge  between  the  adjacent  strings  D^ 
(see  Figs.  3  and  4)  and  the  said  carrier  E  is 
also  provided  on  its  under  side  with  a  curved 

45  contact  portion  E-,  seated  on  the  top  of  the 
bridge,  to  make  a  firm  contact  between  the 
carrier  E  and  the  bridge  D-.  The  carrier 
E  is  provided  on  its  top  with  a  socket  E^  for 
receiving  the  shank  F'  of  a  stylus  or  needle 

i  50  F,  and  a  set  screw  G  serves  to  fasten  the 
stylus  in  place  on  the  carrier  E. 
By  the  arrangement  described,  the  carrier 

E  with  the  stylus  or  needle  F  attached  there- 
to can  be  readily  placed  in  position  on  the 

55  bridge  D^  of  the  violin  D,  whenever  it  is  de- 

sired to  use  the  violin  as  the  sound  repro- 
ducer and  sound  amplifier,  it  being  under- 
stood that  when  the  violin  D  is  in  position 

on  the  rest  C,  and  the  stylus  or  needle  F  is 
in  contact  with  the  record  B  and  the  latter  60 

is  rotated,  then  the  record  sounds  are  repro- 
duced, as  the  violin  D  serves  as  a  reproducer 

and  amplifier.  By  the  arrangement  de- 
scribed the  harshness  in  reproduction  of  the 

sounds  is  avoided  and  undesirable  metallic  65 
sounds  are  eliminated. 

The  carrier  E  with  the  stylus  or  needle  F 
can  be  readily  attached  to  the  bridges  of 
various  violins,  and  the  violins  can  be  suc- 

cessively tested,  so  as  to  enable  a  customer  to  70 
make  a  proper  selection  when  buying  a  vio- 

lin in  a  store,  it  being  understood  that  the 
customer  is  readily  enabled  to  judge  for 
himself  which  of  the  violins  produces  the 
softest  and  sweetest  tones  especially  when  75 
using  the  same  record  B  when  testing  the 
various  violins. 

Although  I  have  shown  the  instrument 
provided  with  a  disk  record,  it  is  evident 
that  a  cylinder  record  medium  may  be  used  80 
and  the  stylus  or  needle  provided  with  a 
sapphire  or  other  point. 
Having  thus  described  my  invention,  I 

claim  as  new  and  desire  to  secure  by  Letters 
Patent:  85 

1.  In  combination,  a  casing  provided  with 

a  rest,  a  record  mounted  to  turn  on  the  cas- 
ing, a  violin  having  its  neck  resting  on  the 

rest,  and  having  its  body  extending  oyer  the 
record,  a  stylus,  and  means  for  securing  the  90 
stylus  on  the  bridge,  said  means  comprising 
a  carrier  provided  at  each  end  with  clamp- 

ing forks  for  engaging  the  bridge,  said  car- 
rier having  on  its  upper  side  a  curved  con- 
tact portion  for  engaging  the  bridge.  95 

2.  In  a  device  of  the  class  described,  a  car- 
rier |)rovided  at  each  end  with  a  clamping 

fork  for  engaging  a  bridge,  and  with  a  con- 
tact portion  intermediate  the  forks,  said 

forks  being  spaced  apart  from  the  ends  of  100 

the  contact  portion  to  receive  a  string  there- between. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

WILLIAM  H.  DESSUREAU. 

Witnesses : 
J.  E.  Whale Y, 
H.  W.  Thompson. 
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UNITED  STATES  PATENT  OFFICE. 
EDWIN  A.  HALL,  OF  HYDE  PARK,  MASSACHUSETTS. 

PHONOGRAPH-CABINET. 

959,533. Specification  of  letters  Patent.         Patented  May  31,  1910. 
Application  filed  March  9,  1908.     Serial  No.  419,862. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edwin  A.  Hall,,  of 

Hyde  Park,  in  the  county  of  Norfolk  and 
State  of  Massachusetts,  have  invented  cer- 

5  tain  new  and  useful  Improvements  in  Pho- 
nograph-Cabinets, of  which  the  following 

is  a  specification. 
This  invention  relates  to  a  cabinet  used 

for  supporting  a  phonograph,  and  for  con- 
10  taining  the  record  cylinders  used  in  operat- 

ing the  phonograph. 
The  invention  has  for  its  object  to  enable 

the  sound  amplifying  horn  of  a  phonograph 
to   be    contained   mainly    within    the   said 

15  cabinet,  so  that  the  entire  outfit,  including 
the  phonogTaph,  the  cabinet  and  the  horn, 
will  be  reduced  to  compact  form,  and  the 
disadvantage  and  inconvenience  of  a  horn 
projecting  outwardly  above  the  phonograph 

20  will  be  obviated. 
The  invention  consists  of  an  improved 

construction  and  arrangement  of  a  phono- 
graph cabinet  and  a  phonograph  horn  lo- 

cated in  said  cabinet  and  its  connection  with 

25  the  traveling  diaphragm  holder,  as  herein- 
after set  forth  and  claimed. 

Of  the  accompanying  drawings,  forming 
a  part  of  this  specification, — Figure  1  repre- 

sents  a   front   elevation   of   a   phonograph 
30  cabinet    embodying    my    invention,    and    a 

phonograph  supported  thereon.     Fig.  2  rep- 
resents an  end  elevation,  the  cabinet  being 

shown  in  section. 
The  same  letters  of  reference  indicate  the 

35  same  parts  in  all  the  figures. 
In  the  drawings  a  represents  a  cabinet 

which  may  be  of  any  desired  form,  and  is 
provided  with  means  for  holding  a  plurality 
of  cylindrical  phonograph  records   h.     As 

40  here  shown,  the  records  are  supported  on 

slides  G  having  front  end  pieces  c',  wliich 
close  openings  jorovided  in  the  front  of  the 
cabinet  for  the  insertion  and  removal  of 
slides  and  records. 

45  In  carrying  out  my  invention  I  devote  a 
portion  of  the  interior  of  the  cabinet  to  the 
storage  of  the  sound  amplifying  horn  e, 
which  conducts  the  sound  waves  from  the 
traveling  diaphragm  /  forming  a  part  of  a 

50  phonograph  which  has  the  usual  casing  g 
supported  on  the  flat  top  of  the  cabinet  a. 
The  horn  e  formed  in  one  piece  as  shown 
may  be  made  of  sheet  metal  or  any  other 
suitable  material,  and  has  an  enlarged  end 

55  or  mouth  e'  which  occupies  an  opening  h 
formed  for  its  reception  in  the  front  side 

of  the  cabinet  a.  The  horn  extends  from  the 
opening  h  through  the  upper  part  of  the 
interior  of  the  casing,  and  is  curved  up- 

wardly, and  its  neck  extends  through  an  60 
opening  i  formed  in  the  top  of  the  cabinet. 
The  neck  of  the  horn  extends  upward  for 
some  distance  above  the  top  of  the  cabinet, 
and  curves  forward  toward  the  phonograph, 
its  upper  end  being  connected  with  the  dia-  65 
phragm  holder  /  by  a  section  of  flexible  tub- 

ing j,  and  a  curved  section  h  of  rigid  tubing 
attached  to  the  diaphragm  holder. 

It  will  be  seen  that  the  major  portion  of 
the  horn  is  contained  in  the  cabinet,  so  that  70 
it  is  not  only  securely  supported  against  ac- 

cidental displacement,  but  is  comparatively 
inconspicuous,  and  removes  from  the  outfit 
the  unwieldly  and  bulky  appearance  pre- 

sented by  a  phonograph  having  a  horn  pro-  75 
jecting  above  it.    The  outfit  as  a  whole,  in- 

cluding the  phonograph,  the  horn  and  the 
cabinet,  is  therefore  reduced  to  a  compact 
form,  and  presents  a  much  more  desirable 
appearance  than  an  outfit  in  which  the  horn  80 
projects  above  the  phonograph,  as  usual. 

I  have  here  shown  the  horn  located  mid- 
way between  the  ends  of  the  cabinet,  the 

spaces  between  the  sides  of  the  horn  and  the 
ends  of  the  cabinet  being  utilized  to  hold  85 
narrow  record  carrying  slides. 

I  have  found  that  in  practice  the  horn  lo- 
cated in  the  cabinet  as  shown,  emits  a  clearer, 

smoother  and  more  distinct  tone  than  an  or- 
dinary horn  supported  in  the  usual  manner.  90 

I  claim: 

A  phonograph  cabinet  having  horn-receiv- 
ing openings  in  its  top  and  one  side,  a  horn 

with  an  extended  curved  neck  formed  in  one 

piece,  the  main  body  of  the  horn  being  with-  95 
in  the  cabinet,  with  its  mouth  in  the  side 
opening,    and    the    curved   neck   extending 
through  the  opening  in  the  top  and  extend- 

ing for  some  distance  above,  and  arched  in- 
wardly over  the  top,  a  phonograph  and  its  100 

casing  mounted  on  said  top,  and  having  a 
short  tube  projecting  inwardly  in  a  single 
curve  directly  from  its  diaphragm  holder, 
and  a  flexible  tube  connecting  the  said  short 
curved  tube  with  the  extended  end  of  the  105 
horn. 

In  testimony  whereof  I  have  affixed  my 
signature,  in  presence  of  two  witnesses. 

E.  A.  HALL. 

Witnesses : 
C.  F.  Beown, 
Arthur  H.  Brown. 



I 

■'   ll 





J.  ROEVER. 
EEOOED  HOLDER. 

APPLICATION  FILED  JUNES,  1909. 

959,610. Patented  May  31, 1910. 

^& 

J2 

^2    n^'i''^ 

6C/.  In  i'KA^Cc^^^^>-'k~'*-«'^'^-' , 



UNITED  STATES  PATENT  OFFICE. 
JULIUS  ROEVER,  OF  NEW  YORK,  N.   Y. 

RECORD-HOLDER. 

959,610. Specification  of  Letters  Patent.         Patented  May  31,  1910. 
Application  filed  June  8,  1909.     Serial  No.  500,982. 

To  all  wliom  it  may  concern: 
Be  it  known  that  I,  Jtolius  Rokver,  of  the 

city  of  NeAV  York,  county  of  Kings,  and 
State  of  NeAv  York,  have  invented  a  new 

5  and  useful  Improvement  in  Kecord-Holders, 
of  which  the  following  is  a  full,  clear,  and 
exact  description. 
My  invention  relates  to  improvement  in 

recoi'd    holders    for    phonograph    records. 
10  These  come  in  cylindrical  form,  and  my  in- 

vention relates  especially  to  that  class  of 
liolders  which  hold  a  series  of  records  on  a 

Avheel  or  other  rotary  device  so  that  the  rec- 
ords can  be  brought  into  successive  opera- 

15  tion.  In  record  holders  of  this  kind  it  has 
been  found  difficult  to  get  a  structure  which 
would  permit  a  record  to  be  easily  slipped 
on  or  removed,  and  which  would  hold  the 
record  lightly  yet  securely  and  permit  it  to 

20  be  easily  adjusted  so  that  the  needle  of  the 
machine  will  strike  exactly  the  right  point. 
Most  record  holders  have  devices  Avhich 

while  entering  the  recordj  also  grip  the  ends 
of  it,  and   these   are  objectionable  because 

25  they  do  not  allow  sufficiently  for  the  con- 
traction and  expansion,  and  thej''  are  awk- 

ward to  handle  and  manage. 
The  object  of  my  invention  is  to  produce  a 

simple  form  of  record  holder  which  is  cheap, 
^^  and  to  which  a  record  can  be  easily  applied, 

and  further  to  produce  a  record  holder 
which  will  hold  the  record  in  a  manner  to 

permit  it  to  be  adjusted  with  the  utmost 
nicety,  which  will  not  interfere  with  the  con- 

3^  traction  and  expansion  of  the  record,  and 
which  will  have  no  parts  gripping  the  ends 
of  the  record. 

Another'  object  of  my  invention,  and  the 
main  object  in  fact,  is  to  produce  a  satis- 

^0  factory  record  holder  which  will  permit  a 
record  to  be  instantly  slipped  on  endwise 
over  the  holder,  without  the  necessity  of  ad- 

justing or  operating  any  mechanism.  In 
my  invention  the  only  part  that  touches  the 

^5  end  of  the  record  is  a  light  finger  connect- 
ed with  a  tension  spring,  and  this  touches 

merely  one  point  on  one  end  of  the  record. 
Reference  is  to  be  had  to  the  accompany- 

ing drawings  forming  a  part  of  this  inven- 
^^  tion,  in  which  similar  reference  characters 

indicate  corresponding  parts  in  all  the 
views. 

Figure  1   is  a  longitudinal  section  of  a 
record    holder    embodying    my    invention, 

^^  showing  a  record  thereon,  and  showing  the 
holder  attached  to  a  machine.     Fig.  2  is  a 

cross  section  on  the  line  2 — 2  of  Fig.  1 
through  the  record  holder,  the  record  being 
removed.  Fig.  3  is  an  end  view  of  the  rec- 

ord holder  with  the  record  thereon.  Fig.  4  60 
is  a  broken  longitudinal  section  of  a  slightly 
modified  form  of  record  holder,  and  Fig.  5 
is  a  cross  section  on  the  line  5 — 5  of  Fig.  4. 

The  means  for  carrying  the  record  holder 
is  immaterial  and  forms  no  part  of  the  in-   65 
vention.     In  order  that  the  invention  may 
be  understood,  however,  I  have  illustrated 
a  wheel  having  spokes  10,  each  of  which 
has  a  bearing  sleeve  11  arranged  parallel 
with  the  axis  of  the  wheel,  and  in  this  is  70 
held  a  shaft  or  spindle  12  having  cones  13 
and   14   thereon  which   form  parts  of  the 
ball  bearings  15  and  15^.     At  one  end  the 
shaft  has  also  a  friction  wheel  16  to  driA-e 
it,  but  any  form  of  rotary  support  can  be  75 
substituted   for  the   Avheel   spokes   10,   any 
desirable  bearings  can  be  used  for  carry- 

ing the  shaft  12,  and  any  preferred  means 
can  be  employed  for  driving  the  shaft  with- 

out in  the  least  affecting  the  principle  of  80 
my  invention. 

The  record  holder  proper  is  carried  on  the 
shaft  or  spindle  12,  and  it  comprises  an 
elongated  hub  or  sleeve  17  having  radial 

spokes  17^,  and  longitudinal  ribs  18  at  the  85 
ends  of  the  spokes,  these  ribs  being  spaced 
apart  so  that  they  will  fit  snugly  against 
the  inner  wall  of  a  record  19,  and  the  parts 

17,  17^  and  18  thus  form  a  spider  Avhich 
can  be  slightly  smaller  in  cross  section  at  90 
one  end  than  at  the  other,  so  that  the  record 
19  Avhich  has  a  similar  inner  conformation, 
can  be  readily  slipped  on  the  spider  and 
Avill  be  frictionally  held  by  the  ribs  18. 
Obviously  there  can  be  any  desired  number  95 
of  these  ribs  18  and  corresponding  spokes 

17^,  and  in  Fig.  2  I  have  shoAvn  four  such 
parts,  and  in  Fig.  5,  three.  For  convenience 
the  spider  of  the  record  holder  has  at  the 
outer  end  a  handle  20  which  can  conven-  100 
iently  be  in  the  form  of  a  milled  wheel  as 
shown,  and  by  this  the  spider  can  be  moved 
longitudinally.  The  spider  is  easily  ad- 

justable lengthwise  on  the  shaft  12,  but  it 
must  also  stay  in  the  place  where  it  is  fixed,  105 
and  I  use  a  spring  drag  for  this  purpose, 
which  is  preferably  in  the  form  of  a  plate 
spring  21  attached  to  the  inner  end  of  the 
hub  17,  and  the  shaft  12  extends  through  the 

spring.  The  spring  has  outwardly  extend-  HO 
ing  cur^'ed  arms  22  which  have  a  tendency 
to  come  together,  and  which  thus  grip  fric- 
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lionally  the  shaft  12,  but  the  ends  of  the 
spring  anus  l!2  are  curved  outward  so  that 
the  spider  can  be  readily  pushed  on  the 
shaft.  Obviously  the  particular  construc- 

5  tion  of  the  spring  drag  or  friction  device 

can  be  changed  witiiuut  ati'ecting  the  prin- ciple of  the  invention,  although  i  claim  the 
structure  of  it  as  shown,  and  prefer  this 
arrangement. 

10  It  is  sometimes  necessary  to  provide  a 
nicer  adjustment  of  the  record  19  on  the 
holder  than  is  atiorded  by  simply  push- 

ing it  upon  the  holder  as  already  de- 
scribed,    and     to     this     end     1     use     the 

15  following  device.  A  light  rod  23  ex- 
tends longitudimdly  through  the  spokes 

17"  of  the  spider,  and  at  its  outer  end  the 
rod  is  curved  to  give  it  a  spring  action  as 
shown  at  24,  and  it  terminates  in  a  light 

20  hnger  25  which  presses  against  the  outer  end 
of  the  cylinder  or  recortl  19.  The  inner  end 
of  the  rod  23  connects  by  a  light  tension 
spring  26  with  one  of  the  ribs  lb  of  the  rec- 

ord holding  spider,  and  the  connection  can 
25  be  conveniently  made  by  having  a  lug  27 

on  the  rib.  it  will  be  seen  that  after  the 
record  is  placed  on  the  record  holder,  it  can 
be  nicely  adjusted  thereon  by  moving  it  one 
way  or  the  other  against  the  tension  of  the 

30  fcpring  20,  and  this  tension  is  so  light  that  it 
will  not  of  itself  moAC  the  record  when  the 

latter  is  adjusted.  AVhen  the  I'ecord  is  to  be 
removed,  the  linger  25  is  turned  over  to  the 
position  shown   by  dotted  lines  in  Fig.  3. 

35  in  Figs.  4  and  5  I  have  shown  this  adjusting- device  on  the  record  holder  in  a  manner 

which  will  permit  of  a  rather  nicer  adjust- 
ment, and  in  which  the  tendency  of  the 

spring  26  to  slightly  shift  the  adjustment  is 
40  overcome  to  a  great  extent.  The  principle 

is  the  same,  however,  and  in  it  I  illustrate  a 
split  sleeve  29  which  is  supported  on  a  short 
spoke  17''  of  the  record  holder,  and  the  rod 
23^  which  corresponds  to  the  rod  23  already 

45  described,  is  moved  in  and  out  in  this  split 
or  friction  sleeve.  For  convenience  the  rod 
is  provided  with  a  handle  28  which  can  be 
a  milled  wheel.  Near  the  outer  end  of  the 

rod  23''  is  a  coiled  spring  30,  preferably  dou- 
50  bled,  and  this  has  a  tei-minal  finger  31  which 

engages  the  end  of  the  record  19,  and  like 
the  finger  25,  the  finger  31  can  be  turned 
over  with  the  rod  23''  so  as  to  clear  the  rec- 

ord 19  when  the  latter  is  to  be  pushed  on 
55  and  off. 

From  the  foregoing  description  it  will  be 
seen  that  when  the  engaging  finger  of  the 
atljusting  device  is  simply  turned  to  one 
side,  the  record  19  can  be  readily  slipped  on 
and  oil  the  record  holder,  that  the  record  60 
holder  as  a  whole  can  be  iubtantly  and  nicely 
adjusted  by  simply  grasping  the  handle  20 
ami  moving  it  in  or  out  on  its  spindle  12, 
and  that  a  still  nicter  adjustment  can  be  ef- 

fected by  moving  the  record  on  the  record  65 

holder.  I'urther,  that  the  spring  fingers 
25  or  31  serve  to  hold  the  recortt  against  any 
displacement,  and  that  the  ends  of  the  rec- 

ord are  left  entirely  clear  except  for  the 
slight  bearing  of  the  spring  finger  referred  70 
to.  It  will  also  be  noticed  that  the  record 

holder  can  be  applied  to  any  type  of  nnd- 
liple  phonograph  or  even  to  a  single  record 
machine,  if  desired. 

Having  thus  fully  described  my  invention,  75 

I  claim  as  new  and  desii'e  to  secure  by  Let- 
ters Patent : — 

1.  A  record  holder  comprising  a  support- 
ing shaft,  a  spider  having  a  central  sleeve 

to  slide  on  the  shaft,  and  longitudinal  ribs  go 
rigidly  connected  with  the  sleeve  and  fitting 
the  walls  of  a  lecord,  a  friction  device  se- 

curing the  sleeve  slidably  on  the  shaft,  and 

an  auxiliary  yielding  tension  device  ar- 
ranged longitudinally  of  the  spider  and  en-  85 

gaging  one  end  of  the  record. 
2.  A  record  holder  comprising  a  support- 

ing shaft,  a  rigid  spider  having  ribs  to  en- 
gage the  wall  of  a  record,  and  a  sleeve  to 

slide  on  the  shaft,  a  friction  spring  secured  90 
to  the  spider  and  engaging  the  shaft,  a  slid- 

ing tension  rod  mounted  on  the  spider  and 
engaging  one  end  of  the  record,  and  a  sj)ring 
having  less  tension  than  the  first  mentioned 
spring  connecting  the  tension  rod  with  the  95 

spider. 3.  A  record  holder,  comprising  a  support- 
ing shaft,  a  rigid  spider  longitudinally  mov- 
able thereon,  and  in  frictional  engagement 

therewith,  said  spider  being  adapted  to  en-  ]oo 
gnge  the  inner  wall  of  a  cylindrical  record, 
and  a  spring-pressed  tension  rod  arranged 
longitudinally  in  the  spider  and  adapted  to 
turn  on  its  axis,  said  rod  having  a  finger  to 
engage  the  end  of  a  record. 

JULIUS  ROEVER. 

Witnesses : 
"Warren  B.  Hutchinson, 
Frank  L.  Stubbs. 
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UNITED  STATES  PATENT  OFFICE. 
WALTER  ZEYSING,   OF   STETTIN,   GERMANY. 

BRAKE  EOR  DISK  TALKING-MACHINES. 

959,683. Specification  of  letters  Patent.  Patented  May  31,  1910. 
Application  filed  June  22,  1907.     Serial  No.  380,343. 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Walter  Zeysing,  mer- 
chant, a  subject  of  the  King  of  Prussia  and 

German  Emperor,  residing  at  Stettin,  in  the 
5  county  of  Pommern  and  Empire  of  Ger- 

nian_y,  haA^e  invented  certain  new  and  useful 
Improvements  in  Brakes  for  Disk  Talking- 
Machines,  of  which  the  following  is  a  speci- 
fication. 

10  My  invention  relates  to  improvements  in 
disk- talking  machines  of  that  class,  in  which 
the  disk-record  is  automatically^  stopped  at 
tlie  completion  of  each  reproduction.  To 
accomplish    such    automatic    stopping,    the 

15  style  running  in  the  record-grooves  of  the 
disk  is  made  to  enter  at  the  proper  time  into 

an_emptyl)r  dea3^gixx)ve  specially  provided, 
whereby  the  diaphragm-carrier  is  lowered 
as  it  approaches  the  center  of  the  disk.     By 

20  lowering  the  arm  of  the  diaphragm  carrier, 
the  revolving  motion  of  the  disk-carrier  will 
be  stopped  through  the  agency  of  brake- 
mechanism  actuated  from  the  diaphragm 
carrier  in  its  lowered  position.     The  disk- 

25  carrier  may  be  rotated  in  any  known  manner. 
To  make  my  invention  properly  under- 

stood, I  have  illustrated  the  same  in  the  ac- 
companying drawings,  in  which : 

Figure  1  is  a  plan  of  the  record-disk  with 
30  its  emptj'  or  dead  groove,  the  driving  spindle 

and  the  arm  carried  at  the  top  of  the  same. 
Fig.  2  is  a  side-elevation  of  the  casing,  the 
disk-caiTier  and  record-disk,  the  diaphragm 
and   diaphragm-holder,   the   horn   with   its 

35  supporting  bracket,  and  an  arm  attached  to 
the  diaphragm-holder,  said  arm  being  des- 

tined to  engage  the  arm  on  top  of  the  disk- 
spindle.  Fig.  3  is  a  view  showing  another 
luodification  of  the  means  for  holding  the 

40  arm  carried  by  the  diaphragm  holder.  Fig. 
4  is  a  view  showing  the  diaphragm  carry- 

ing an  arm  for  engaging  the  arm  on  the 
disk-spindle.  Fig.  5  is  a  plan  of  another 
modification  of  the  arm  secured  to  the  top 

,'45  of  the  disk-spindle.  Fig.  6  is  a  side-eleva- 
tion, partly  in  section,  of  a  portion  of  the 

casing,  the  disk  -  carrier  and  record  -  disk 
with  the  driving  spindle  and  brake-mechan- 

ism actuated  by  the  same.  Fig.  7  is  an  un- 
tfi50  derside  view  of  a  portion  of  the  disk-car- 

rier, with  the  brake-lever  attached  thereto, 
the  brake-arm  being  shown  in  the  raised  or 
inoperative  position.     Fig.   8  is  an  under- 

side view  similar  to  Fig.  7,  with  the  brake- 
arm  shown  in  the  operative  position.    Figs.  55 
9,  and  10,  are,  respectively,  a  side  elevation 
of  Figs.  7,-  and  8. 

Referring  to  Figs.  1,  and  2,  an  arm  /,  is 
hinged  to  the  upper  end  of  the  spindle  &, 
of  the   disk-carrier   a;  the  said  arm,  nor-  60 
mally,  extends  at  right  angles  to  the  said 
spindle  6,  but  it  may  be  raised  in  line  Avith 
said  spindle  in  order  to  strip  the  disk  d^ 

oft'  and  put  another  disk  on.     The  mode  of securing  the  said  arm  /,  to  the  spindle  6,  65 
is    not    essential;    it    might    be    removably 
placed  with  a  square  hole  on  to  a  square  por- 

tion at  the  top  of  spindle  6,  and  held  en- 
gaged there  against  accidental  shifting  by 

a  spring-pawl  w,  x,  as  shown  in  Fig.  5.    The  70 
said  arm,  in  Fig.   5,  is  designated  by  the 
reference-letter  u.    Any  other  means  for  se- 

curing the  said  arm  to  the  spindle  &,  might 
be  employed,  to  make  said  arm  follow  the 

rotary  motion  of  the  spindle  and  for  allow-  75 
ing  the  disk  d  to  be  stripped  off  the  spindle. 

The  means  for  imparting  rotary  motion  to 
the  spindle  ¥,  and  to  the  disk-carrier  a, 
mounted  on  said  spindle,  are  contained  in 
the  casing  c,  in  the  usual  manner.  To  the  80 
said  casing  c,  is  secured  the  bracket  A,  carry- 

ing the  horn  «',  and  to  said  horn  is  attached 
the  diaphragm-lever  h,  in  the  usual  manner. 
The  said  arm  /  has  a  recess  g,  adapted  to  be 
engaged  by  the  hook  r  of  a  lever  ̂ ,  which  85 
has  a  sliding  engagement  as  at  p,  with  the 
bracket  7i,  and  is  supported  by  a  fork  or 

yoke  «,  carried  by  the  diaphragm-lever  Ic, 
the  said  fork  or  yoke  making  the  said  arm  q 
follow  the  motions  of  said  diaphragm-lever  90 
/fc",  with  sufficient  play  in  the  vertical  direc- 

tion for  alloAving  the  hook-shaped  end  r, 
to  descend  into  the  recess  g^  of  the  arm  /. 

In  the  modification  illustrated  by  Fig. 
5,  tt,  is  the  arm  to  be  secured  by  a  square  95 
hole  on  a  square  top  of  the  spindle  5,  and 
to  be  held  there  by  a  pawl  a?,  under  the  pres- 

sure of  a  spring  w;  v,  is  the  notch  or  recess 

to  be  engaged  by  the  hook  r  of  leA^er  q. 
According  to  the  modification  shown  in  100 

Fig.  3,  the  hook  r,  is  replaced  by  a  hook  r^ 
formed  at  the  end  of  an  arm  q^,  rigidly 

secured  to  the  diaphragm-carrier  k'^,  and  ac- cording to  another  modification  illustrated 
by  Fig.  4,  the  said  hook  to  enter  the  recess  105 
of  the  arm  is  formed  by  the  projecting  pin 

Ir 
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or  finger  /"^  secured  or  formed  to  the  periiih- 
ery  of  the  disvphragni  m-,  can-ied  by  the  sup- 

porting ami  k'-. As  soon  as  the  hook-shaped  end  r  of  arm 
5  q,  engages  the  recess  (/  of  arm  /,  on  spindle  b, 

it  will  stop  the  rotary  motion  of  said  spindle 
b.  But  stopping  motion  by  such  engage- 

ment alone  would  put  a  very  heavy  strain 
ujjon  the  arm  /,  and  spindle  h,  and  the  driv- 

g  ing  mechanism  imparting  motion  to  said 
spindle.  I,  therefore,  prefer  to  employ 
a  brake  -  mechanism  for  gi-adiially  and 
smoothly  stopping  the  motion.  To  obtain 
such  braking,  the  upper  portion  of  the  spin- 

dle I)  is  made  hollow  and  within  the  bore  is 
lodged  a  central  stem  &%  the  upper  end  of 
which  projects  from  the  hollow  spindle  h, 
and  carries  'the  arm  /  hinged  or  removably 
secured  to  it,  as  before  described.    The  said 

20  stem  b^  has  a  pin  </,  fixed  to  it  and  project- 
ing laterally  through  a  spiral  slot  t,  in  the 

side  of  the  hollow  spindle  b,  thereby  coup- 
ling the  stem  to  the  spindle,  as  the  latter  is 

being  rotated  by  the  driving  gear  in  the 
?5  casing  c.  The  said  spiral  slot  extends  to 

about  a  quarter  of  the  peripher}-  of  the 
spindle  h.  It  will  be  seen,  then,  that,  as  the 
hook  r  engages  the  recess  g  of  the  arm  /, 
motion  will  not  be  entirely  stoj^joed  at  once, 

30  but  the  pin  y,  of  the  stem  b'^  will  slide  down in  the  slot  t,  and  in  its  way  down  it  will 
bear  against  an  arm  5,  or  crank,  of  a  shaft  2, 
carried  in  bearings  4  secured  to  the  lower 
side  of  the  disk-carrier  a.    To  the  said  shaft 

35  2,  is  mounted  an  eccentric  lever  or  bi-ake 

arm  3,  which,  as  the  said  shaft  2  is  made 

to  perfonn  a  pai-tial  tnrn,  will  corne  to  act 
against  the  up^jer  surface  of  the  casing  c. 

I  claim  as  my  invention: 

1.  A  "talkiTig-machine-brake  mechanism  ,q 
comprising  a  disk  record  support,  an  axial 
support  for  said  record  support,  upon  which 
said  record  support  rotates,  a  brake  member 
foT  stopping  the  movement  of  said  record 

support,  a  Teipa'oducer  movable  across  said  ̂ ^ 
record  support  toward  said  axial  support, 
a  brake  controlling  member  associated  with 
said  axial  support,  and  means  movable 
across  said  record  STjpport  with  said  repro- 

ducer for  causing  the  actuation  of  said  brake  r,Q 
member  through  said  brake  controlling 
member. 

2.  I(n  a  talking  machine,  the  ooinbiiiation, 
with  the  disk-carrier,  of  a  hollow  central 
spindle  to  rotate  the  same,  a  spiral  slot  pro-  55 
vided  in  said  hollow  spindle,  a  central  stem 
located  within  the  hollow  spindle,  a  pin 
projecting  from  said  central  stem  through 
the  spiral  slot,  a  brake  \evev  under  control 
of  said  projecting  pin,  an  arm  mounted  to  qq 
the  said  central  stem,  and  an  arm  connected 
to   the   diaphragm-carrier   and   adapted   to 
engage  the  said  arm  on  the  central  stem,  sub- 

stantially as  and  for  the  purpose  set  forth. 
In  testimony  whereof  I  have  hereunto  set  55 

m}'  hand  in  the  presence  of  two  Avitnes-ses. A^ALTER  ZEYSIXG. 
Witnesses : 

Frieda  Zeysing, 
Hans  Hildebrakd. 
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UNITED  STATES  PATENT  OFFICE. 
FRANK    KANE,     OF     TACONY,     PENNSYLVANIA. 

DIAPHRAGM  FOR  TALKING-MACHINES, 

960,031.  Specification  of  Letters  Patent.       Patented  May  31,  1910. 

Application  filed  July  23,  1907,  Serial  No.  385,203.     Renewed  January  10,  1910.     Serial  No.  537,339. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Frank  Kane,  a 

citizen  of  the  United  States,  residing  at 
Tacony,  county  of  Philadelphia,  and  State 

5  of  Pennsylvania,  have  invented  a  certain 
new  and  useful  Improvement  in  Dia- 

phragms for  Tallring  -  Machines,  of  which 
the  following  is  a  specification. 
My  invention  relates  to  a  new  and  useful 

10  improvement  in  diaphragms  for  talking  ma- 
chines, and  has  for  its  object  to  so  construct 

a  diaphragm  as  to  enable  it  to  reproduce 
with  greater  accuracy  the  various  sounds, 
such  as  singing,  talking  and  the  tones  of  all 

15  kinds  of  musical  instruments  and  to  prevent 
the  harsh  metallic  sound  heretofore  incident 
to  the  reproduction  by  such  machines. 
With  these  ends  in  view,  this  invention 

consists  in  the  details  of  construction  and 
20  combination  of  elements  hereinafter  set  forth 

and  then  specifically  designated  by  the  claim. 
In  order  that  those  skilled  in  the  art  to 

which  this  invention  appertains  may  under- 
stand how  to  make  and  use  the  same,  I  will 

25  describe  its  construction  in  detail,  referring 
by  letter  to  the  accompanying  drawing  form- 

ing a  part  of  this  specification,  in  which — 
Figure  1  is  a  plan  view  of  my  improved 

diaphragm,   and  Fig.   2,   a   central   section 
30  thereof. 

In  carrying  out  my  invention  as  here  em- 
bodied I  make  a  diaphragm  of  a  composi- 

tion of  metal  consisting  of  two  parts  of  cop- 
per and  one  part  of  spelter,  the  horizontal 

35  portion  A  of  which  varies  in  thickness  from 
its  outer  diameter  which  is  very  thin  to  the 
central  or  cupped  portion  B  where  it  is  much 
thicker  and  by  thus  varying  the  thickness  of 
the  diaphragm  I  provide  for  the  reproduc- 

40  tion  of  various  tones  and  volume  of  sound. 

and  the  cupped  portion  B  acts  as  a  reservoir 
for  the  sound  waves  to  increase  their  volume. 

I  am  aware  that  diaphragms  have  been 
made  of  copper,  but  in  practice  such  dia- 

phragms give  out  a  harsh  metallic  sound,  and  45 
while  fairly  reproducing  the  sound  waves 
of  a  drum  or  heavy  wind  instruments  it  does 
not    accurately   produce   the    sounds    of    a 
stringed  instrument,  such  as  a  banjo,  nor 
does   it   accurately   reproduce   the   various  59 
tones  of  the  human  voice,  whereas  my  dia- 

phragm  will   accurately   reproduce   all   of 
the  various  sounds  separately  or  at  the  same 
time  making  it  especially  applicable  to  the 
reproduction  of  the  sounds  of  an  orchestra  55 
together  with  singing. 

One  of  the  advantages  of  the  concave  por- 
tion B  of  the  diaphragm  is  that  it  houses 

the  sound  vibrations  from  the  record,  thus 
giving  a  clearer  tone  to  the  sounds  issuing  go 
from  the  horn,  and  it  also  strengthens  the 
diaphragm,  and  as  the  latter  is  made  of 
metal  it  is  very  durable. 

Having  thus  fully  described  my  invention, 
what  I  claim  as  new  and  useful,  is —  65 
A  diaphragm  composed  of  a  central  cup- 

ped portion  of  uniform  thickness  and  a  hori- 
zontal disk  like  portion  being  of  greatest 

thickness  at  the  periphery  of  said  cupped 
portion  and  thence  gradually  decreasing  in  70 
thiclaiess  and  tapering  to  the  periphery  of 
said  disk-like  portion  which  is  of  least  and 
wafer  like  thickness. 

In  testimony  whereof,  I  have  hereunto 
affixed  my  signature  in  the  presence  of  two  75 
subscribing  witnesses. 

FEANK  KANE. 

Witnesses : 
W.   C.   BURKHOLDEE, 
J.   H.    CUEEIER. 
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UNITED  STATES  PATENT  OFFICE. 
PERCIVAL  JAMES  PACKMAU,   OF  HIGHBUBY,   LONDON,   ENGLAND. 

SOUND-BOX  FOR  TALKING-MACHINES. 

960,191. Specification  of  letters  Patent.         Patented  May  31,  1910. 
Application  filed  July  24,  1909.     Serial  No.  509,363. 

To  all  wlwm  it  may  concern: 
Be  it  known  that  I,  Percival  James 

Packman,  a  subject  of  the  King  of  Eng- 
land, residing  at  66  Hamilton  road,  TTigh- 

5  biuy,  in  the  county  of  London,  England, 
have  invented  certain  new  and  useful  Im- 

provements in  Sound  -  Boxes  for  Talking- 
Machines;  and  I  do  hereby  declare  the  fol- 

lowing to  be  a  full,  clear,  and  exact  descrip- 
10  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  a  sound  box  for 
disk  talking  machines,  and  has  for  its  object 

15  to  provide  a  sound  box  which  can  be  used 
either  for  reproducing  from  a  so-called  hill 
and  dale  or  phonograiDh  cut  record  or  a  zig- 

zag or  Berliner  cut  record,  and  which  can  be 
easily  and  rapidly  converted  and  brought 

20  into  the  correct  position  for  playing  from 
either  of  such  records. 

According  to  this  invention,  I  mount  the 
stylus  holder  in  connection  with  the  stylus 
bar  in  or  on  suitable  bearings  so  that  the 

25  stylus  can  be  brought  either  into  a  plane 
parallel  to  the  plane  of  the  diaj)hragm  for 
playing  from  zig-zag  records,  or  into  a  posi- 

tion inclined  at  a  suitable  angle  to  the  said 
diaphragm  for  reproduction  from  hill  and 

30  dale  cut  records,  and  I  provide  means  for 
changing  the  position  of  the  needle  or  stylus 

holder  with  great  facilit}'-  and  for  locking- 
it  in  either  of  the  required  positions. 

The    accompanying    drawing    shows,    by 
35  way  of  example,  one  method  of  carrying  out 

my  invention. 
Figure  1  is  a  front  elevation  of  a  sound 

box  fitted  with  a  needle  for  reproducing 
from  a  zig-zag  record.    Fig.  2  is  a  side  ele- 

40  vation  of  the  same  sound  box  with  the  needle 
replaced  b)^  a  sapphire  point  and  the  stylus 
holder  brought  into  a  suitable  position  for 
reproducing  from  hill  and  dale  cut  records. 
Fig.  3  shows  enlarged  view  of  a  detail  here- 

45  inafter  referred  to.  Figs.  4  to  6  show  partly 
diagrammatic  views  of  details  greatly  en- 
larged. 
The  same  letters  of  reference  are  em- 

ployed to  denote  the  same  parts  in  all  the 
50  views. 

a  is  the  shell  of  the  sound  box. 
h  is  the  stylus  bar. 
(?  is  a  plate  carrying  a  double  bearing 

bracket  with  side  plates  d  and  e,  to  which 
^°  double  bearing  bracket  the  stylus  bar  J)  is 

suitably  attached. 

60 

/  is  a  spindle  provided  with  a  handle  g. 
This  spinclle  is  prolonged  into  or  has  formed 
with  it  a  smaller  stepped  portion  h  which 
fits  into  a  corresponding  circular  hole  in 
the  side  plate  e. 
h  is  another  circular  part  somewhat 

smaller  than  the  part  A  and  placed  concen- 
trically to  the  jDarts  h  and  /,  and  having 

its  bearing  in  a  circular  hole  in  the  plate  d,  .^ 
the  extremity  of  the  spindle  is  provided 
with  a  screw  thread  at  m,  by  means  of 
which  the  spindle  is  secured  in  position  by 
a  suitable  nut.  Between  the  concentric  parts 
A  and  h  is  another  circular  portion  ;j>,  but  „„ 
formed  or  placed  eccentricallj?  with  respect 
to  these  portions  so  as  to  form  a  kind  of 
minute  crank.  Threaded  on  this  portion  p 
is  a  plate  q  shaped  as  shown  in  the  drawing 
with  faces  r,  s,  t  and  tt  inclined  to  one  an-  „^ 
other.  This  plate  is  formed  in  one  with  the 
stylus  or  needle  holder  v. 

w  is  a  pin  on  the  spindle  /  and  a?  is  a  stop 
on  the  side  plate  e.    The  plate  c  is  mounted 
on  suitable  bearings  and  provided  Avith  suit-  gg 
able  spring  devices  all  of  the  ordinary  con- 
struction. 

The  action  of  the  device  will  be  readily 
understood : — Assuming  the  parts  are  in  the 
position  shown  at  Fig.  1  and  it  is  required  gs 
to  bring  them  into  the  position  shown  at 
Fig.  2  for  use  for  rej)roduction  from  hill 
and  dale  cut  records,  it  will  be  observed  that 
the  surfaces  r  and  t  are  held  tightly  against 
the  side  and  top  of  the  double  bearing,  so  90 
that  the  needle  holder  is  held  firmly  in  po- 

sition. Now  when  the  handle  g  is  depressed 
the  effect  is  to  lower  the  plate  q  and  stylus 
holder  v,  thus  drawing  the  surface  t  away 
from  the  top  plate.  At  the  same  time  the  95 
crank-like  movement  of  the  eccentric  por- 

tion p  draws  the  surface  r  away  from  the 
side  plate.  It  will  now  be  seen  that  the  nee- 

dle holder  and  plate  tf,  can  be  turned  around 
into  an  angular  position  and  then  when  the  loo 
handle  g  is  again  pushed  up  the  face  u  comes 
against  the  top  surface  and  the  face  s  against 
the  side  surface,  thus  locking  the  needle 
holder  and  plate  in  the  new  position,  that  is 
the  exact  correct  position  for  reproducing  ]05 
from  a  hill  and  dale  record,  the  surfaces  be- 

ing suitably  cut  on  the  plate  q  for  this  pur- 
pose. The  downward  movement  of  the  lever 

g  is  stopped  by  the  pin  u  coming  against  the 
stop  X.  110 

It  will  be  observed  that  the  present  con- 
struction involves  advantages  over  my  Brit- 
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ish  Patent  Number  7479  of  1907,  in  that  the 
lever  (j  locks  tlie  stylus  by  an  upward  jam- 

ming movement  awa}'  from  the  record  and  in 
the  exact  positions  for  playing  both  kinds 

5  of  records,  while  in  the  patent  above  it  was 
necessary  to  slightly  unscrew  the  stylus 
holder  and  then  to  turn  it  together  with  the 
plate  on  which  it  was  secured  about  a  cen- 

ter,  and   then   to  screw   up   tiglit   the   said 
10  holder.  In  these  operations  one  was  liable 

to  get  the  stylus  in  an  incorrect  position. 
Furthermore,  the  screw  for  tightening  the 
needle  was  liable  after  use  to  give  trouble, 
which  liability  is  entirely  overcome  by  pro- 

15  viding  the  construction  now  disclosed;  and 
by  moving  the  lever  g  away  from  the  record 
all  liability  of  touching  the  latter  is  obvi- 
ated. 

It  will  be  understood  that  the  foregoing 
20  description  merely  shows  one  way  of  carry- 

ing out  my  invention  as  the  details  and 
method  of  application  of  ni}'  invention  may 
be  varied  largely  to  suit  requirements  with- 

out departing  from  the  ])rinciple  thereof. 
25  What  I  claim  and  desire  to  secure  by  Let- 

ters Patent  of  the  United  States  of  Amer- 
ica is : — 

1.  In  a  sound  box  provided  with  a  shell 
containing  a  diaphragm ;  the  combination  of 

30  ̂   stylus  bar  having  a  double  bearing;  a  spin- 
dle provided  with  an  eccentric  working  in 

said  bearing;  and  a  lever  rigid  with  said 

spindle  adapted  to  lock  said  stylus  in  two 
different  positions  upon  moving  the  same  in 
a  direction  away  from  the  record  over  which 
said  stylus  plays,  substantially  as  described. 

2.  A  sound  box  comprising  a  shell  con- 
taining a  diaphiagui,  a  stylus  bar,  a  double 

bearing  attached  to  said  stylus  bar,  a  spindle 
provided  with  an  ecceutric  working  in  the 
said  bearing,  a  plate  on  the  said  spindle  car- 

rying the  stylus  holder  and  means  compris- 
ing a  lever  for  locking  the  plate  and  stylus 

holder  in  either  of  two  positions  for  the  pur- 

pose set  forth. 
3.  A  sound  box  comprising  a  shell  con- 

taining a  diaphragm,  a  stylus  bar,  a  double 
bearing  attached  to  said  stylus  bar,  a  spindle 
working  in  the  said  bearing,  the  said  spindle 
having  an  eccentric  portion  coming  between 
the  bearing  plates,  such  eccentric  portion 

passing  through  a  plate  carrying  the  stA'lus 
holder,  such  plate  being  provided  with  two 
pairs  of  surfaces  inclined  to  one  another  in 
such  a  way  that  by  actuating  a  suitable  han- 

dle the  i^late  and  stylus  holder  can  be  locked 
in  either  of  two  required  positions  substan- 

tially as  and  for  the  purpose  set  forth. 
In  testimony  whereof,  I  affix  my  signa- 

ture, in  i^rcsence  of  two  witnesses. 
PERCIVAL  JAMES  PACKMAN. 

Witnesses : 
A.   E.   ViDAL, 

L.   SiMMONDS. 
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UNITED  STATES  PATENT  OFFICE. 
PETER  WEBER,  OF  ORANGE.  NEW  JERSEY.   ASSIGNOR  TO  NEW  JERSEY  PATENT  COM- 

PANY,  or  WEST  ORANGE,   NEW  JERSEY.   A  CORPORATION  OF   NEW  JERSEY. 

PHONOGRAPH-REPRODUCER. 

13,130. Specification  of  Reissued  Letters  Patent.      ReiSSUed  Jvine  7, 1910. 

Original  No.  951,496.  dated  March  8.  1910.  Serial  No.  456,701.     Application  for  reissue  filed  May  3,  1910. 
Serial  No.  559,428. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Peter  Weber,  a  citi- 

zen of  the  United  States,  and  a  resident  of 
Orange,  in  the  county  of  Essex  and  State 

5  of  New  Jersey,  ha^'^e  invented  certain  new 
and  useful  Improvements  in  Phonograph- 
Reproducers,  of  which  the  following  is  a 
description. 

My  invention  relates  to  phonograph  repro- 
10  ducers,  and  has  for  its  object  the  provision 

of  an  improved  stylus  and  mounting  there- 
for, adapted  more  particularly  for  use  with 

records  in  which  the  pitch  of  the  record 
groove  is  one  two-hundredth  (1/200)  of  an 

15  inch.  In  order  to  properh'  track  records  of 
this  character  as  now  on  the  market  it  is 

necessary  that  the  reproducer  stylus  be  of 
microscopic  size,  since  the  record  groove  is 
formed  by  a  stylus  having  a  curved  cutting 

20  edge,  the  diameter  of  which  is  only  .008  of 
an  inch.  The  reproducer  stylus  should  have 
a  rounded  surface  and  should  be  so  shaped 
as  not  to  cause  undue  wear  upon  the  record. 
It  should  also  be  supj)orted  in  such  a  man- 

25  ner  as  to  be  capable  of  lateral  movement,  so 
that  it  will  track  the  record  groove  properly ; 
and  it  is  also  desirable  that  the  stylus  should 
be  so  connected  to  the  diai^hragm  that  the 
vertical  movement  of  the  stylus  will  be  mag- 

nified, so  as  to  produce  an  amplified  move- 
ment of  that  portion  of  the  diaphragm  to 

which  it  is  connected.  The.se  advantages 
are  secured  by  the  structure  herein  described 
and  claimed. 

In  order  that  my  invention  may  be  more 
clearly  understood,  reference  is  hereby  made 

to  the  accompanying  drawing,  of  which — 
Figure  1  is  a  side  elevation,  partly  in  sec- 

tion,   of    a    phonograph    reproducer    con- 
40  structed  in  accordance  with  mv  invention ; 

Fig.  2  is  an  end  view,  showing  the  stylus 
lever  and  stylus  carried  therebj'  in  oper- 

ative position  with  respect  to  the  record  sur- 
face, and  Fig.  3  is  a  bottom  plan  view  of  the 

45  same  and  of  the  adjacent  portion  of  the  float- 
ing weight. 

The  reproducer  shown  comprises  a  sound 
box  body  1  of  usual  form,  within  which  the 
diaphragm  2  is  clamped  by  the  ring  3.     The 

50  floating  weight  4  is  pivoted  in  the  usual 

manner  at  5  to  the  piA'ot  block  6.  supported 
by  the  screw  7,  which  is  threaded  within  the 
body  1.  The  stylus  lever  8  is  pivoted  on  the 
screw  9,  which  is  threaded  within  the  lugs 

30 

;  35 

10.  depending  from  the  member   11.     The  55 
latter    has    an    integral    pin    12,    rotatably 
mounted   in   the   floating  weight    and  sup- 

ported by  the  screw  13  threaded  within  the 
end  of  said  pin.     This  pin  turns  freely  about 
its  axis,  and  thereby  permits  lateral  move-  60 
ment  of  the  stylus  14  with  respect  to  the 
record   surface.     This  stjdus,   as  shown,   is 
formed  with  a  button-shaped  head  15  and  a 
cylindrical  shank  16,  which  is  secured  to  a 
socket  formed  in  the  ear  17.  which  is  in-  65 

tegral  with  the  lever  8.     The  shank  16  oc- 
cupies an  inclined  position  with  respect  to 

the  record  surface  a  (see  Fig.  2).     The  ra- 
dius  of  cuiwature   of  the   head   15   of  the 

stylus  14  in  a  plane  transverse  to  the  record  70 
groove  is  much  smaller  than  the  radius  of 
curvature  of  the  head  in  a  plane  parallel 

with  the  record  groove.     The  bearing  sur- 
face of  the  head  is  therefore  narrow  in  a 

lateral  direction  whereby  it  is  able  to  track  75 
the  bottom  of  the  record  groove  at  all  times, 

and  it  is  com^jaratively  broad  in  the  direc- 
tion alonof  the  record  groove,  wherebv  the 

tendency  of  the  stylus  to  cut  into  or  unduly 
wear  the  record  surface  is  greatly  reduced.  80 

A  stylus  of  this  shape  haA'ing  a  bearing  sur- 
face in  which  the  diameters  along  and  across 

the  recoi"d  groove  are  resj^ectively  .016  and 
.008  inch  will  track  in  a  perfect  manner  a 
record  of  the  type  previously  referred  to  85 
without  undue  wear  and  is  of  such  size  that 

it  can  be  readily  handled  and  insjDected  by- 
workmen   in   its   various   stages   of   manu- 

facture, and  can  be  produced  by  ordinary 
manufacturing  processes  and  by   workinen  90 
of  ordinary  skill. 

There  is  a  link  18  applied  in  the  usual 
manner  to  the  center  of  the  diaphragm  2, 
and  the  lower  end  of  the  same  is  connected 

to  the  stylus  lever  8  at  a  distance  from  its  95 
fulcrum  which  is  considerably  greater  than 
the  distance  of  the  stylus  14  from  the  said 
fulcrum,  whereby  the  movements  of  the 
stylus  are  exaggerated  or  amplified  in  their 
transmission  to  the  center  of  the  diaphragm.  100 
The  angTilar  movement  of  the  lever  8  about 
the  axis  of  the  pin  12  is  limited  by  a  pair  of 
stops  19  which  depend  from  the  pin  20, 
rigid  with  the  floating  weight  4. 

Having  now  described  my  invention,  what  105 
I  claim  is : 

1.  In  a  phonograph  reproducer,  a  stylus 
formed  with  a  surface  curved  upon  differ- 
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cut  radii  and  adapted  to  engage  a  record 
gruo\e  of  a  inaxinium  width  considerably 
less  than  .01  inch,  and  means  for  supporting 
(he  same  in  sucli  a  position  that  the  radius  of 

5  rurvature  in  a  plane  parallel  to  the  direction 
of  said  groove,  is  greater  than  the  radius  of 
nirvatiirc  in  a  plane  at  right  angles  thereto, 
substantially  as  set  forth. 

■1.   Ill  a   phonograph  reproducer,  a  stylus 
10  ha\  ing  a  rounded  engaging  surface  adapted 

to  track  the  record  groove  and  a  shank,  and 

means  for  supporting  the  same  in  such  a  po- 
sition (hat  (he  shank  extends  transversely 

(o  (he  (angent  to  every  recoi-d  groove  at  the 
15  point  contacted  by  the  engaging  surface  of 

the  stvhis  at  anv  instant,  substantially  as  set 

forth.' 
3.  In  a  phonograph  reproducer,  a  stylus 

having  a  roiuided  engaging  surface  adapted 
20  to  track  the  record  groove  and  a  shank,  and 

means  for  supporting  the  same  in  such  a  po- 
sition that  the  shank  extends  substantially 

at  right  angles  to  the  tangent  to  the  record 

groove  at  the  point  contacted  by  the  engag- 
25  ing  surface  of  the  stylus  at  any  instant,  sub- 

stantially as  set  forth. 
4.  In  a  phonograph  reproducer,  a  stylus 

having  a  rounded  engaging  head  adapted  to 
engage  the  record  groove  and  a  shank,  and 

30  means  for  supporting  the  same  in  such  a 
})osition  that  the  shank  extends  transversely 
to  the  tangent  to  every  record  groove  at  the 
])oint  contacted  by  the  engaging  surface  of 

the  stylus  at  au}^  instant  and  is  inclined  up- 
35  wardly  with  respect  to  the  record  surface  at 

said  point,  substantially  as  set  forth. 
5.  X  reproducer  stylus  having  a  bearing 

surface  curved  in  a  plane  transverse  to  the 
record  groove  on  a  radius  sufficiently  small 

40  to  enable  it  to  engage  a  record  groove  of 
circular  cross-section  and  of  a  maximinn 
width  of  not  greater  than  .005  inch  and 
curved  on  a  substantially  gTcater  radius  in 
a  plane  at  right  angles  to  said  first  plane, 

45  substantially  as  set  forth. 
(5.  In  a  phonograph  reproducer,  a  stylus 

formed  with  a  surface  curved  upon  diiBFer- 
ent  radii  and  adapted  to  engage  the  record 
groove,  and  means  for  supporting  the  same 

50  in  such  a  position  that  the  radius  of  curva- 

ture in  a  plane  parallel  to  the  direction  of 
said  groove  is  greater  than  the  radius  of 
curvature  in  a  plane  at  right  angles  thereto, 
a  diaphragm,  and  an  amplifying  connection 
between  said  stylus  and  diaphragm,  sub-  55 
stantially  as  set  forth. 

7.  In  a  nhonograjjh  reproducer,  the  com- 
bination 01  a  stylus  comprising  a  shank  hav- 

ing at  one  end  a  rounded  disk-shaped  head 
at  right  angles  thereto,  the  periphery  of  the  60 
disk  being  curved  in  a  direction  transverse 
to  its  diameter  on  a  curve  the  radius  of 
which  is  less  than  the  radius  of  the  disk, 

and  a  stylus  lever  ha\ing  a  Ijoss  at  right 
angles  to  the  length  thereof  provided  with  65 
a  socket  for  receiving  the  said  shank,  sub- 

stantially as  set  forth. 
8.  As  an  article  of  manufacture,  a  stylus 

lever    provided    with    a    socket    extending 
transversely  to  the  plane  of  the  lever  and  70 
adapted  to  receive  a  stylus. 

y.  As  an  article  of  manufacture,  a  stylus 
lever  having  an  extension  transverse  to  the 
plane  of  said  lever  and  provided  with  a 
socket  adapted  to  receive  a  stylus.  75 

10.  As  an  article  of  manufacture,  a  stylus 
lever  having  an  extension  approximately  at 
right  angles  to  the  plane  thereof  provided 

with  a  longitudinal  socket  adapted  to  re- 
ceive a  stylus.  80 

11.  In  combination,  a  diaphragm,  a  stylus 
lever  provided  with  means  to  support  a 
stylus  ai)proximately  at  right  angles  to  the 
plane  thereof,  means  to  support  said  lever, 
and  means  to  connect  said  lever  to  said  dia-  85 

phragm  in  such  a  manner  that  the  move- 
ments of  the  free  end  of  the  lever  are  ex- 

aggerated in  their  transmission  to  said  dia- 

phragm. 12.  As  an  article  of  manufacture,  a  stylus  90 
lever    and    a    .stylus    extending    therefrom 
transversely  to  the  plane  thereof  and  having 
its    bearing    surface    substantially    in    said 
plane,  sub.stantially  as  set  forth. 

This   specification   signed   and   witnessed  95 
this  30th  dav  of  Sept.  1908. 

PETER  \^T>BER. 
Witnesses : 

John  M.  Canfield, 
Frank  D.  Lewis. 
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UNITED  STATES  PATENT  OFFICE. 
VARIAW  M.  HAKRIS,  OF  CHICAGO,  ILLINOIS,  ASSIGNOR,  BY  MESNE  ASSIGNMENTS,  TO 

THE  UNITED  STATES  PHONOGRAPH  COMPANY,  OF  CLEVELAND,  OHIO,  A  CORPORA- 
TION OF   OHIO. 

MANUFACTURE   OF  PHONOGRAPH-RECORD  BLANKS. 

960,330. Specification  of  Letters  Patent.  Patented  June  7,  1910. 
Application  filed  Septemlier  18,  1903.     Serial  No.  453,634. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Varian  M.  Harris, 

citizen  of  the  United  States,  resident  of  Chi- 
cago, county  of  Cook,  and  State  of  Illinois, 

5  have  invented  a  new  and  useful  Improvement 
in  Manufacture  of  Phonograph  -  Record 
Blanks,  of  which  the  following  is  a  speci- 

fication, the  principle  of  the  invention  being 
herein  exj)lained  and  the  best  mode  in  which 

10  I  have  contemplated  applying  that  principle 
so  as  to  distinguish  it  from  other  inventions. 

This    invention    relates   to    a    process    of 
forming   phonograph    record    blanks    from 
sheets  of  celluloid,  and  has  for  its  object  to 

15  provide  a  simple  and  efficient  process  of  join- 
ing the  abutting  ends  of  the  sheets  of  cellu- 
loid in  a  strong  and  permanent  manner,  the 

process  being  more  especially  adapted  for 
joining  a  sheet  of  the  material  bent  into  a 

20  tubular  form,  and  so  held  while  abutting 
ends  are  joined  together  to  form  a  tubular 
phonograph  record  blank,  equal  in  all  re- 

spects to  the  drawn  tubes  or  cylinders  here- 
tofore used  in  the  manufacture  of  phono- 

25  gTaph  records,  all  as  will  hereinafter  more 
fully  appear. 

In  the  accompanying  drawing  illustrative 
of  an  apparatus  adapted  to  practically  carry 
on  the  present  improved  process :  Figure  1 

30  is  a  longitudinal  section  on  line  x — a?,  Fig.  3. 
Fig.  2  is  a  similar  section  with  parts  occupy- 

ing a  different  operative  position,  and  Fig.  3 
is  an  end  elevation. 

Similar    numerals    of    reference   indicate 
35  like  parts  in  the  views. 

Referring  to  the  drawings,  1  represents  a 
stationary  slideway  of  any  usual  construc- 

tion, and  provided  with  suitable  feet  by 
which  it  is  supported  in  a  horizontal  posi- 

ts 40  tion  upon  a  work  bench  or  table. 
2,  are  a  plurality  of  saddle  pieces  secured 

in  fixed  relation  to  the  slideway,  and  adapt- 
ed to  support  the  cylindrical  work  holder 

in  proper  position  in  the  apparatus. 
45  3,  is  the  cylindrical  work  holder  above 

referred  to,  and  consisting  of  a  cylindrical 
shell  of  metal,  or  other  equivalent  rigid  ma- 

terial, slitted  along  its  length  to  form  the 
longitudinal  opening  or  gap  4  in  the  wall  of 

50  the  holder  as  shown. 
5  are  ears  upon  the  opposed  edges  of  the 

gap  4,  through  which  passes  adjusting  screw 
6,  by  which  an  adjustment  in  the  diameter  of 

the  holder  can  be  effected  as  required  in  the 
actual  and  continued  use  of  the  apparatus.      55 

7,  is  the  sheet  of  celluloid  to  be  operated 
upon,  and  which  is  bent  into  cylindrical 
form,  and  inserted  into  the  interior  of  the 
cylindrical  holder  3,  with  the  meeting  edges 
and  seam  formed  thereby,  located  at  the  60 
underside  of  the  blank  celluloid  cylinder  so 
formed,  and  as  shown  more  particularly  in  ̂  

Fig.  2.  "^  '      ̂  8,  is  a  carriage  sliding  longitudinally  on 
the  slideway  1,  and  carrying  a  supply  tank  9  65 
in  which  is  contained  a  supply  of  cementing 
fluid  used  in  the  practical  operation  of  the 
apparatus,  and  which  fluid  will  usually  con- 

sist of  a  cellulose  product  dissolved  in  ether, 
or  the  other  solvent  likewise  capable  of  dis-  7o 
solving  the  material  composing  the  sheet  7. 

10,  isji  fountain  pen  pivotally  supported 
on  the  carriage  8,  and  having  one  end  con- 

nected by  a  flexible  tube  11,  with  the  supply 
tank  9,  while  its  other  end  is  of  an  elongated  75 
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  80 
connected  to  the  fountain  pen  10,  aforesaid. 

14  and  15  are  stationary  stops  arranged 
near  the  Ihnit  of  the  longitudinal  travel  of 
the  carriage  9,  in  each  direction,  which  sto]os 
are  adapted  to  alternately  contact  with  the  85 
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 
IDrevious  to  the  beginning  of  the  active  90 
stroke;  such  operations  taking  place  in  an 
automatic  manner  during  the  continued  op- 

eration of  the  apparatus. 
The  operation  of  the  present  process  in 

connection  with  the  apparatus  just  described  95 
is  as  follows :  A  sheet  of  celluloid  of  the 

proper  dimensions  is  bent  into  a  cylindrical 
form  and  inserted  in  the  interior  of  the  cy- 

lindrical work  holder  3,  which  is  adjusted 
to  the  required  diameter  by  the  adjusting  100 
screws  6.     The  work  holder  is  then  placed 
in  position  on  the  saddle  pieces  2,  with  the 
seam  of  the  celluloid  cylinder  located  at  the 
lowermost  point  in  the  height  of  said  cyl- 

inder as  shown.     The  operator  now  moves  105 
the  carriage  8  to  bring  the  discharge  point 
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12  of  the  fountain  pen  10,  to  the  rear  end  of 
the  interior  of  the  work  and  work  holder, 
and  as  such  jiosition  is  reached  the  stop  15 
contacts  with  arm  13  to  automatically  de- 

g  press  the  discharge  point  12  to  an  operative 
position.  A  return  movement  is  now  im- 

parted to  the  carriage  and  the  discharge 
point  12,  is  drawn  along  the  longitudinal 
seam  of  the  celluloid  sheet  7  to  deposit  the 

jQ  cementing  solution ;  with  the  ending  of  such 
active  or  return  stroke  of  the  carriage,  the 
stop  14  contacts  with  the  arm  13,  to  auto- 

matically raise  the  discharge  point  12  into 
its  normal  inoperative  position.    The  work 

25  holder  with  its  contained  cylinder  of  cellu- 
loid is  now  removed  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 

20  number  of  counterpart  work  holders  in  the 
attainment  of  rapid  and  perfect  work. 
The  apparatus  herein  described  consti- 

tuted the  subject  matter  of  my  former  ap- 
plication   for    Letters    Patent    Serial    No. 

25  338,729  filed  October  13,  1906,  and  no  claim 
is  herein  made  to  such  apparatus.  By  the 
foregoing  steps,  however  I  am  enabled  not 
only  to  manufacture  cylindrical  phono- 

graph   record    blanks    of    celluloid    with 
30  greater  expedition  and  corresponding  de- 

crease in  cost,  than  by  methods  heretofore 
prevailing  but  actually  to  produce  a  much 
superior  article;  for  it  is  essential  to  the 
taking  of  an  accurate  and  faultless  record 

35  on  the  blanlc,  that  its  outer  surface  be  as 
highly  polished  as  possible.  Such  polishing 
is  of  course  obtained  in  a  much  more  perfect 
degree,  as  well  as  more  easily,  when  the  ma- 

terial is  in  sheet  form  than  in  the  case  of 

40  tubular  articles.  In  my  method  of  butt- 
welding  the  edges  of  the  sheets  together  b}' 
exteriorly  supporting  the  same  and  apply- 

ing the  solvent  from  within,  I  not  only  avoid 

an}-   ridge   or  inequality,  which   Avould  be 
45  fatal  to  the  usefulness  of  the  article  for  the 

purpose  in  hand,  but  I  preserve  the  smooth 
exterior  of  the  sheet,  now  become  a  cylinder, 
with  such  success,  that  it  becomes  impossible 
to  detect  in  the  finished  article  the  original 

50  line  of  cleavage. 
Other  modes  of  applying  the  principle  of 

my  invention  may  be  employed  instead  of 
the  one  explained,  change  being  made  as  re- 

gards the  process  herein  disclosed,  provided 
55  the  step  or  steps  stated  by  any  one  of  the 

following  claims  or  the  equivalent  of  such 
stated  step  or  steps  be  employed. 

I  therefore  particularly  point  out  and  dis- 
tinctly claim  as  my  invention: — 

60  1.  In  the  manufacture  of  phonograph  rec- 
ord blanks,  the  steps  which  consist  in  form- 
ing a  sheet  of  celluloid  with  edges  at  sub- 

stantially right  angles  to  the  surface  of  the 
sheet,  bringing  two  such  edges  together  un- 

es  der  pressure  exerted  transversely   thereof, 

and  simultaneously  effecting  the  softening 
and  adhesion  of  such  abutting  edfres. 

2.  In  the  manufacture  of  phonograph  rec- 
ord blanks,  the  steps  which  consist  in  form- 
ing a  sheet  of  celluloid  with  edges  at  sub- 

stantially right  angles  to  the  surface  of  the 
sheet,  bringing  two  opposite  edges  together 
and  causing  such  edges  to  abut  by  pressing 
exteriorly  on  the  sheet,  and  simultaneously 
effecting  the  softening  and  adhesion  of  the 
abutting  edges. 

3.  In  the  manufacture  of  phonograph  rec- 
ord blanks,  the  steps  which  consist  in  form- 
ing a  sheet  of  celluloid  with  edges  at  sub- 

stantially right  angles  to  the  surface  of  the 
sheet,  bringing  two  opposite  edges  together 
and  causing  such  edges  to  abut  by  pressing 
exteriorly  on  the  sheet,  and  sinmltaneously 

applying  a  suitable  solvent  along  such  abut- 
ting edges,  whereby  their  softenmg  and  ad- 

hesion is  effected. 

4.  In  the  manufacture  of  phonograph  rec- 
ord blanks,  the  steps  which  consist  in  form- 
ing a  sheet  of  celluloid  with  edges  at  sub- 

stantially I'ight  angles  to  the  surface  of  the 
sheet,  bringing  two  opposite  edges  together 
and  causing  such  edges  to  abut  by  pressing 
exteriorly  on  the  sheet,  and  simultaneously 
applying  a  suitable  solvent  along  such  edges 
from  within,  whereby  their  softening  and 
adhesion  is  effected. 

5.  In  the  manufacture  of  phonograph  rec- 
ord blanks,  the  steps  which  consist  in  form- 
ing a  sheet  of  celluloid  with  edges  at  sub- 

stantially right  angles  to  the  surface  of  the 
sheet,  bringing  two  opposite  edges  together 
and  causing  such  edges  to  abut  by  pressing 
exteriorly  on  the  sheet,  said  sheet  being 
horizontally  disposed  with  such  abutting 
edges  located  lowermost,  and  applying  a 

suitable  solvent  along  such  edges  from  with- 
in, whereby  their  softening  and  adhesion  is 

effected. 

6.  In  the  manufacture  of  phonograph  rec- 
ord blanks,  the  steps  which  consist  in  form- 
ing a  sheet  of  celluloid  with  edges  at  sub- 

stantially x'ight  angles  to  the  surface  of  the 
sheet,  maintaining  the  sheet  in  substantially 

cj-lindrical  form,  causing  the  meeting  edges 
to  abut  by  pressing  exteriorly  on  the  cylin- 

der, and  simultaneously  effecting  the  soften- 
ing and  adhesion  of  such  abutting  edges. 

7.  In  the  manufacture  of  phonograph  rec- 
ord blanks,  the  steps  which  consist  in  form- 
ing a  sheet  of  celluloid  with  edges  at  sub- 

stantially right  angles  to  the  surface  of  the 
sheet,  maintaining  the  sheet  in  substantially 
cylindrical  form,  causing  the  meeting  edges 

to  abut  by  pressing  extei'iorly  on  the  cylin- 
der, and  appl3dng  a  suitable  solvent  along 

such  abutting  edges,  whereby  their  soften- 
ing and  adhesion  is  effected. 

8.  In  the  manufacture  of  phonograph  rec- 
ord blanks,  the  steps  which  consist  in  form- 
ing a  sheet  of  celluloid  with  edges  at  sub- 
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stantially  right  angles  to  the  surface  of  the 
sheet,  maintaining  the  sheet  in  substantially 
cylindrica]  form,  causing  the  meeting  edges 
to  abut  by  pressing  exteriorly  on  the  sheet, 

5  and  applying  a  suitable  solvent  along  such 
edges  from  within,  whereb}"  their  softening and  adhesion  is  effected. 

9.  In  the  manufacture  of  phonograph  rec- 
ord blanks,  the  steps  which  consist  in  form- 

10  ing  a  sheet  of  celluloid  with  edges  at  sub- 
stantially right  angles  to  the  surface  of  the 

sheet,  maintaining  the  sheet  in  substantially 
cylindrical  form,  causing  the  meeting  edges 
to  abut  bj'  pressing  exteriorly  on  the  cylin- 

15  der,  said  cj^linder  being  horizontall}^  dis- 
posed with  the  abutting  edges  located  low- 

ermost, and  applying  a  suitable  solvent 
along  such  edges  from  within,  whereby  their 
softening  and  adhesion  is  effected. 

9.-)  10.  In  the  manufacture  of  phonograph 
record  blanks,  the  steps  which  consist  in 
forming  a  sheet  of  celluloid  with  edges  at 
substantially  right  angles  to  the  surface  of 
the  sheet,  maintaining  the  sheet  in  substan- 

-5  tiall}^  cylindrical  form,  causing  the  meeting 
edges  to  abut  by  exteriorly  pressing  on  the 
cylinder,  exteriorly  supporting  such  edges 

by  a  smooth  surface,  and  applying  a  suitable 
solvent    along    such     edges    from    within, 
whereby  their  softening  and  adhesion  is  ef-  30 
fected,  and  a  smooth  exterior  surface  pre- 
served. 

11.  In   the   manufacture   of   phonograph 
record   blanks,   the   steps  which   consist  in 
forming  a  sheet  of  celluloid  with  edges  sub-  35 
stantially  at  right  angles  to  the  surface  of 
the  sheet,  maintaining  the  sheet  in  substan- 

tially cylindrical  form,  causing  the  meeting 
edges  to  abut  by  pressing  exteriorly  on  the 
cylinder,  exteriorly  supporting  such  edges  40 
by   a  smooth   surface,  said   cylinder  being 
horizontally    disposed   with    such    abutting 
edges   located   lowermost,   and    applying   a 
suitable  solvent  along  such  edges  from  with- 

in, whereby  their  softening  and  adhesion  is  45 
effected,  and  a  smooth  exterior  surface  pre- 
served. 

Signed  by  me  this  15th  day  of  September, 1908. 

VAKIAN  M.  HAEEIS. 

Attested  by — ■ B.  J.  Cahr, 
Simeon  Straus. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  Kraemer,  a 

citizen  of  the  United  States,  residing  at 
Philadelphia,  in  the  county  of  Philadelphia 

5  and  State  of  Pennsylvania,  have  invented 
certain  new  and  useful  Improvements  in 
Talking-Machines,  of  which  the  following is  a  specification. 

This  invention  relates  to  talking  machines 
10  and  particularly  to  machines  of  the  type 

having  a  reproducer  which  is  movable  in  a 
straight  line  over  the  sound-record  and  a 
sound-conveying  member  pivotally  mounted 
at  one  end  and  connected  to  the  reproducer 

15  at  the  other  end  thereof. 
The  object  of  the  invention  is  to  effect 

certain  improvements  in  the  construction  of 
machines  of  this  type,  the  improvements  be- 

ing directed  particularly  to  simplifying  the 
20  construction,  to  the  provision  of  a  passage 

for  the  sound-waves  which  is  comparatively 
free  from  bends  and  to  reducing  the  cost  of 
manufacture  without  making  any  sacrifice 
in  the  strength  of  the  parts  of  the  machine 

25  or  in  the  freedom  of  operation  thereof. 
The  invention  is  of  particular  utility  in 

a  machine  employing  a  sound-record  of  cy- 
lindrical form  and  a  reproducer  movable  in 

a  straight  line  parallel  to  the  axis  of  this 
^0  cylindrical  record  during  the  reproduction 

of  the  sound-record,  as  in  phonographs  of 
the  type  now  commonly  used.     With  such 
a  movable  reproducer  is  employed  a  tone- 
arm  pivotally  mounted  at  one  end  upon  a 

^5  supportmg-arm  projecting  upwardly   from the  motor-box  of  the  machine,  this  tone-arm 
communicating   with    an    amplifying   horn 
also^  mounted  on  this  supporting-arm.     At 
its  free  end  this  tone-arm  is  connected  to  the 

4"  reproducer  and  this  connection  is  effected 
in  such  a  manner  as  to  maintain  the  connec- 

tion between  the  end  of  the  tone-arm  and  the 
reproducer    while    the    former    is    turning 
about  a  pivot  and  the  latter  moving  in  a 

45  straight  line.     For  this  purpose  the  end  of the   tone-arm   is   pivotally  connected   to    a 
tubular  extension  on  the  reproducer  and  the 
tone-arm  is  made  up  of  two  or  more  sections 
which  may  move  relatively  so  as  to  telescope 

«0  more  or  less  during  the  operation  of  repro- 
ducing a  record  and  thus  have  its  length  in- 

creased or  diminished  as  may  be  necessary, 
\      in  order  to  maintain  the  desired  connection 

by  allowing  for  the  differences  in  the  move- 
ments, rtr 

The  preferred  embodiment  of  my  inven- 
tion is  illustrated  in  the  accompanying 

drawings  in  which — 
Figure  1  is  a  sectional  elevation  of  a  talk- 

ing machine  con.structed  in  accordance  with  60 
my  invention  and  Fig.  2  is  a  plan  view  of  a 
portion  of  the  machine. 

Referring  to  these  drawings,  the  machine 
comprises  a  motor-box  1,  having  therein  a 
motor  for  driving  the  support  for  the  sound-  65 
record.     The   support   is  here   shown   as  a 
mandrel  2,  mounted  upon  a  shaft  3,  the  end 
of  which  carries  a  pulley  -i  on  which  a  belt 
5  runs  to  transmit  rotary  motion  from  the 
motor  within  the  box  to  the  shaft  3.     The  70 
sliaft  3  beyond  the  mandrel  2  is  provided 
with  a  thread  6  corresponding  in  pitch  to 
the  thread  of  the  record-groove  upon  the  cy- 

lindrical sound-record  7,  which  is  mounted 
upon  the  mandrel  2.     The  frame  8  of  the  75 
machine  supports  a  shaft  9  upon  which  is 
monnted  the  reproducer-carriage  10  and  an 
arm  11  extending  forwardly  from  this  car- 

nage has  a  half-nut  12  secured  to  its  free 
end  and  coacting  with  the  feed-screw  G  so  80 
that  as  shaft  3  is  rotated  the  carriage  10  is 
caused    to    travel    in    the   direction    of   the 
length  of  rod  9.    The  rod  9  forms  a  pivotal 
support  for  the  carriage  10  and  the  forward 
end  of  the  latter  bears  upon  a  horizontal  85 
surface  on  the  upper  edge  of  a  wall  13  form- 

ing part  of  the  frame  8.    A  lever  14  is  piv- 
otally mounted  upon  the  forward  end  of  the 

carriage  10  so  that  the  forward  end  of  the 
carriage  may  be  raised  a  distance  sufficient  90 
to  carry  the  reproducer  out  of  coaction  with 
the   sound  -  record.     The   reproducer   15   is 
mounted  upon  the  carriage  10  and  is  pro- 

vided with   a  pivotally  mounted  stylus  IG 
adapted    to    track    in    the    record  -  groove  95 
formed  in  the  sound-record  7  and  to  actuate 
the  diaphragm  of  the  sound-box  15. 

Secured  to  the  motor-box  and  extending 
upwardly  therefrom  is  a  supporting-arm  for 
the  amplifying  horn  and  tone-arm  of  the  100 
machine.  This  arm  may  be  constructed  in 
any  suitable  manner,  but  the  construction 
which  I  prefer  to  employ  is  that  illustrated 
in  Fig.  1  wherein  the  arm  is  shown  as  con- 

sisting of  two  parts  17  and  18,  the  former  of  105 
which    is   secured    to   the   motor-box    1   by 
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screws  19.  The  part  18  is  provided  with  lat- 

onilly  extemliii^  cars  at  its  lower  end  and 
screws  20  extend  through  openings  m  these 

ears  and  enter  tlireaded  ()i)enings  in  the  up- 

5  per  end  of  the  part  17.  These  parts  may  be 

readily  detach(>d  for  convenience  in  ship- 
i)ing  an{l  in  making  repairs.  At  its  upper 

end  the  supporting- arm  lias  an  o]H'n)ng 
formed  therein  and  a  horn  21  is  supported 

10  upon  the  upper  end  of  the  arm  with  the 

opening  (herethrough  communicating  with 
the  o])ening  formed  in  the  arm. 

The   tone-arm   22   is   pivotally   mounted 

.    upon  the  sui)porting-arm  with  its  end  tele- 
15  scoping  somewhat  with  the  opening  formed 

in  the  supporting-ann  as  shown  in  Fig.  1. 
Secured  to  the  tone-arm  is  a  yoke  2;3  having 

two  upwardlv  extending  arms  which  lie  one 

on  either  side  of  a  flange  24  extending  oiit- 

20  wardly  from  a  sleeve  25  and  a  rivet  20  [)ass- 

ing  through  these  parts  forms  a  pivotal  con- nection between  the  flange  24:  and  arms  23. 

The  sleeve  25  is  adapted  to  receive  a  pin  2i 

extending  upwardly  from  the  supportmg- 
25  arm  so  as  to  permit  the  tone-arm  22  to  turn 

freely  about  a  vertical  axis.    The  tone-arm 
22  may  be  of  any  suitable  shape  but  at  some 

point  'in  its  length  it  is  provided  with  tele- 
scoping parts  so  as  to  permit  an  extension 

30  or  contraction  of  the  length  of  the  tone-arm. 

Thus,  I  have  shown  the  lone-arm  provided 
with  a  section  28  at  its  free  end,  which  is 

of  smaller  cross-section  than  the  remainder 

of  the  tone-arm  and  within  this  is  a  sleeve 

35  29  which  is  freely  movable  within  the  sec- 
tion 28  in  the  diix?ction  of.  the  axis  of  these 

parts.     The  end  of  the  section  29  projects 

beyond  the  end  of  the  section  28  and  this 

projecting  end  is  provided  with  a  spherical 
40  surface.    This  spherically-formed  end  of  the 

section  29  is  adapted  to  be  received  withm  an 

enlarged  end  30  of  a  curved  tubular  member 

31,  the  opposite  end  of  which  is  adapted  to 

receive  a  tubular  extension  32  on  the  repro- 
45  ducer  15.    This  end  of  the  tubular  member 

31  is  split  and  provided  with  ears  33  which 

may  be  drawn  together  by  a  screw  34  m 

order  to  cause  the  member  31  to  grip  the  ex- 
tension 32.     The  parts  30  and  29  are  held 

50  together  by  a  pin  35  projecting  through  an 

opening  in  the  enlarged  end  30  and  into  an 

opening  in  the  spherically-forihed  end  of  the 
section  29.    With  the  parts  thus  constructed 

it  will  be  seen  that  the  reproducer  15  and 

55  the  tubular  member  31  move  in  a  straight 

line  parallel  to  the  axis  of  the  sound-record 
during  the  soun(l-rei)roduction  and  that  at 

the  same  time  the  tone-arm  22  and  the  sec- 
tion 29  move  about  a  vertical  axis,  that  is  the 

axis  of  the  pin  27.    During  these  movements  oo 

the  spherically-formed  end  of  the  section  29 
turns   freely    within    the   enlarged   end   30 

about  the  axis  of  the  pin  35,  and  the  section 

29  moves  axially  within  the  section  28  and 

in  accordance  with  the  changes  in  the  dis-  G5 
tance  between  the  pins  35  and  27.    The  pin 

35  fits  within  the  oi)enings  in  the  parts  con- 
nected thereby  loosely  enough  to  permit  of 

the  slight  vertical  movement  of  the  repro- 
ducer effected  by  the  lever  14  in  moving  the  70 

reproducer  between  oixirative  and  inopera- 

tive positions.   The  passageway  for  the  sound- 
Avaves  from   the  reproducer  to  the   ampli- 

fying horn  formed  by  the,  parts  as  above 

described,  is  comparatively  free  from  bends  75 

so  that  a  good  reproduction  and  one  which 

is  free  from  foreign  sounds  may  be  obtained. 

Furthermore,    this    tone-arm    construction 
consists  of  a  small  number  of  parts  which 

may  be  manufactured  and  assembled  at  very  80 low  cost.  .  1     .    T 

Having  described  my  invention  wfiat  i 
claim  as  new  therein  and  desire  to  secure  by 

Letters  Patent  of  the  United  States,  is  as 
follows:  ,  .     ̂ .         .85 

In  a  talking-machine,  the  combination  ot 

a   motor-box,  a  support  for   a  cylindrical 
sound-record   thereon,   means   for   rotating 

said   support,   a   reproducer   movable   in    a 

straight  line  over  the  sound-record  on  said  90 

support,   a   supporting  arm   extending  up- 

wardly from  the  motor-box,  a  tone-arm  piv- 

otally mounted  upon  said  supporting-ariu,  a 
tubular  section  movable  axially  in  the  tree 

end  of  said  tone-arm  and  adapted  to  tele-  9o 

scope  more  or  less  therewith,  a  tubular  mem-
 

ber having  one  end  secured  to  the  reproducer 

and  curved  intermediate  its  ends  so  that  its 

opposite  end  is  directed  toward  said  support- 

mcr  arm,  and  a  pivotal  connection  between  
i' 

the  last-named  end  of  said  tubular  member 

and  one  end  of  said  tubular  section,  sub- stantially as  set  forth.         ,        ,       .,,         j 

This   specification  signed   and  witnessed 
this  2r)th  day  of  February,  1909. 

THOMAS  KRAEMER. 

Witnesses : 
Emil  Schxjch, 

H.  MiJIILSCIlLEGEL,. 

» 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Jttltus  Jetter,  a  citi- 

zen of  the  United  States,  and  a  resident  of 

the  citj"  of  Camden,  State  of  New  Jersey, 
5  have  invented  certain  new  and  useful  Im- 

provements in  Talking-Machines,  of  whicli 
the  following  is  a  full,  clear,  and  complete 
disclosure. 

The  main  objects  of  this  invention  are  to 
10  provide,  in  a  talking  machine,  an  improved 

support  for  a  tubular  sound  box  arm,  of 
simple  and  durable  construction,  which  will 
be  effective  in  action,  and  in  which  the  inte- 

rior of  the  arm  is  unobstructed  by  any  pro- 
15  jections,  while  at  the  same  time  the  arm  is 

supported  so  that  it  m.ay  be  easily  moved 
in  the  different  directions  required  in  the 
use  of  the  machine;  to  provide  improved 
means  for  retaining  a  sound  box  arm  in  its 

20  raised  or  inoj^erative  position  to  permit  of 
the  insertion  of  a  new  needle  or  the  removal 

of  a  record;  to  provide  improved  means  for 
connecting  a  sound  box  to  a  sound  conveying 
tube  or  other  support;  and  to  provide  other 

25  improvements  as  will  appear  hereinafter. 
In  the  accompanying  drawings,  Figure  1 

is  a  side  elevation  of  a  talking  machine  con- 
structed in  accordance  with  this  invention; 

and  Figs.  2,  3,  4,  5  and  6  are  fragmentary 
30  sectional  views  of  details  of  the  same. 

Eeferring  to  the  drawings,  one  embodi- 
ment of  this  invention  comprises  the  usual 

motor  casing  1  which  carries  suitable  driv- 
ing mechanism  for  actuating  a  vertical  spin- 

35  die  carrying  the  usual  turntable  2.  At- 
tached to  the  casing  is  an  outwardly  and  up- 
wardly extending  bracket  3  provided  adja- 

cent its  outer  end  with  a  vertical  opening 
in  which  is  mounted  a  vertical  rod  or  sup- 

40  port  4,  which  is  adjustably  retained  in  posi- 

tion within  the  opening  by  a  thumb  screw  4'. 
The  upper  end  of  this  rod  4  carries  fixed 
thereon  a  horizontal  supporting  ring  5  in 
the    upper    end    of    which    telescopes    the 

45  smaller  end  of  an  amplifying  horn  6,  and 
which  has  an  enlarged  opening  in  its  lower 
portion  adapted  to  receive  the  end  of  a  ta- 

pering sound  conveying  tube  or  sound  box 
arm  7,  or  an  extension  thereof. 

\  50  The  sound  box  arm  7  preferably  termi- 
nates at  its  large  end  in  an  upwardly  curved 

upwardly  flaring  elbow  8,  attached  thereto 
or  integral  therewith.  This  elbow  of  the 
sound  box  is  provided  at  its  upper  end  with 

55  an  outwardly  projecting  annular  flange  9, 

provided  externally  with  an  annular  periph- 
eral groove  10  which  preferably  has  inclined 

sides  approaching  each  other  at  an  angle 
of  about  6°.  The  outer  surface  of  the  flange 
9  is  preferably  spherical,  and  the  flange  fits  60 
loosely  within  the  enlarged  opening  in  the 
lower  portion  of  the  ring  5. 

Within  the  annular  gToove  10  of  the  flange 
9  of  the  sound  box  arm,  slidably  engage  two 
segmental  shoes  11  which  conform  in  shape  65 
to  the  outer  surface  of  the  flange,  and  also 
to  the  tapering  sides  of  the  groove.     These 
shoes  11  are  provided  externally  midway  of 
their  ends  with  suitable  sockets  in  which  en- 

gage the  inner  ends  of  screw  threaded  pivots  70 
12,  which  are  threaded  through  the  ring  5 
at  diametrically  opposite  points  in  a  hori- 

zontal plane,  the  pivots  being  provided  ad- 
jacent their  outer  ends  and  outside  of  the 

ring    5,    with    set    nuts    13,    which    engage  75 
against  the  ring  5  and  lock  the  pivots  ad- 

justably in  position. 
For  holding  the  sound  box  arm  7  in  an  in- 

operative position,  the  ring  5  has  an  open- 
ing in  the  front  side  thereof  which  is  substan-  80 

tially  in  the  same  horizontal  plane  with  the 
pivot  screws  12,  and  through  which  slidably 
passes  a  j)in  14  engaged  at  its  outer  end  by 
a  leaf  spring  15,  attached  to  the  ring  5  and 
adapted  to  force  the  pin  inwardly  toward  85 
the  flange  9  of  the  sound  box  arm.    At  the 
lower  side  of  the  flange  9,  on  the  elbow  8, 
a  recess  16  is  formed  which  extends  for  a 

considerable   portion   of  the   circumference 
of  the  elbow   and  parallel  to  the  annular  90 
groove  10  thereof.     The  pin  14  is  provided 
with  a  rounded  or  conical  inner  end,  and 
when  the  sound  box  arm  is  in  its  operative 
position  for  reproducing  sound,  the  pin  en- 

gages loosely  in  the  annular  groove  10,  but  95 
when  the  sound  box  arm  is  raised  from  the 
record  and  in  its  inoperative  position,  the 
pin  14  will  be  forced  out  of  the  groove  10 
and  will  engage  in  the  recess  16  below  the 
groove,   thereby   retaining   the   sound   box   100 
arm  in  its  raised  jDosition. 

For  attaching  a  sound  box  17  to  the  outer 
or  free  end  of  the  sound  box  arm  7,  an  el- 

bow 18  is  provided,  one  end  of  which  is 

split  along  one  side  by  a  kerf  19,  and  tele-  105 
scopes  over  the  outer  end  of  the  arm,  the 

elbow  being  provided  with  laterally  extend- 
ing ears  20  located  upon  opposite  sides  re- 

spectively of  the  kerf  and  engaged  by  a 
thumb  screw  or  similar  device  22  whereby  110 
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the  olbow  is  clampctl  in  posilion  on  the 
anil.  The  opposite  end  of  this  elbow  18 
carries  a  vertical  plate  23,  upon  one  end  of 
which  is  secured  a  piece  of  felt  or  similar 

5  elastic  material  24,  the  sound  box  being 
placed  over  this  piece  of  elastic  material 
and  connected  with  the  plate  23.  The  sound 
box  17  may  be  of  any  well  known  or  suitable 
construction. 

10  It  is  evident  from  the  above  description, 
that  in  this  construction,  the  sound  box  and 
its  supporting  arm  are  movable  freelj'  about 
a  fixed  horizontal  axis,  the  arm  being  car- 

ried by  the  fixed  pivots  12,  and  at  the  same 
15  time,  the  sound  box  and  its  arm  are  freely 

movable  horizontall}^  about  the  fixed  ver- 
tical axis  of  the  supporting  ring,  the  elbow 

8  of  the  arm  being  slidabl}^  rotated  upon  the 
shoes  11,  the  sound  box  and  arm  tluis  hav- 

20  ing  a  universal  movement.  When  the  sound 
box  and  its  ai-ni  are  moved  either  verticalh' 
or  horizontally,  the  spherical  flange  9  of  the 
sound  box  arm  Avill  move  easily  within  its 
supporting    ring    5    and    without    binding 

25  therein.  It  is  also  evident  that  in  this  con- 
struction a  continuous  unobstructed  passage 

is  provided  from  the  sound  box  to  tlie  am- 
plifying horn  so  that  the  sound  w.aves  in 

passing  therethrough,  will  not  be  deviated, 
30  modified  or  changed  in  any  manner  by  pins, 

cross  bars,  or  otlier  parts,  which,  in  some 
instances,  have  been  used.  The  sound  waves 
are,  therefore,  allowed  to  proceed  from  the 
sound  box  through  the  passage  to  the  horn 

35  with  a  regular  and  imiform  increase  in 
wave  front,  all  changes  in  the  shape  of  the 
passage  being  gradual  and  the  passage  hav- 

ing no  sharp  corners  or  recesses.  The  con- 
nections   forming    the    joint    between    the 

40  sound  box  arm  and  its  support  are,  in  this 
construction,  made  practically  sound  tight 
without  causing  any  friction  which  would 
I'etard  the  free  movement  of  these  parts. 
The  yielding  resilient  connection  provided 

45  between  the  sound  box  and  its  tubular  sup- 
j)ort  also  acts  advantageously  in  the  opera- 

tion of  the  machine. 

Having  thus  fidly  described  this  inven- 
tion, I  claim  and  desire  to  protect  by  Let- 

50  ters  Patent  of  the  United  States: 
1.  In  a  talking  machine,  thei  combination 

Avith  a  sound  conveying  tube,  of  a  support 
therefor  comprising  a  shoe  carried  by  said 
support  and  engaging  said  tube,  said  shoe 

55  being  mounted  to  oscillate  upon  an  axis 
fixed  and  transverse  to  said  tube. 

2.  In  a  talking  machine,  the  combination 
with  a  sound  conveying  tube,  of  a  fixed  sup- 

port having  an  opening  in  which  said  tube 
60  telescopes,  and  shoes  engaging  said  tube  and 

carried  by  said  support,  said  shoes  being 
mounted  to  oscillate  upon  an  axis  fixed  and 
extending  diametrically  of  said  opening. 

3.  In  a  talking  machine,  the  combination 
65  with  a  sound  conveying  tube,  of  a  fixed  sup- 
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90 

95 

port  having  an  opening  in  which  said  tub6 
telescopes,  oppositely  disposed  shoes  slid- 
ably  engaging  said  tube,  and  fixed  pivots 
carried  b}'  said  support  and  engaging  said 
slioas,  said  tube  being  thus  mounted  upon 
a  universal  joint. 

4.  In  a  talking  machine,  the  combination 
with  a  sound  conveying  tube  having  a  flange 
at  one  end  thereof,  of  a  fixed  support  hav- 

ing an  opening  therein  adapted  to  receive 
said  flange,  said  flange  being  provided  with 
a  circumferential  groove,  shoes  carried  in 
said  groove,  and  pivots  carried  by  said  sup- 

port and  engaging  said  shoes. 
5.  In  a  talking  machine,  the  combination  go 

with    a    sound    conveying    tube    having    a 
s[)herical   flange  lit   one   end   thereof,   said 
flange  having  a  circumferential  groove,  of 
a  fixed  support  having  an  opening  therein 
adapted  to  receive  said  flange,  pivots  car- 

ried by  said  support,  and  shoes  carried  in 
said  groove,  and  engaged  by  said  pivots. 

G.  In  a  sound  reproducing  machine,  the 
combination  of  a  sound  conveying  tube,  a 
support  therefor,  and  an  element  interposed 
between  said  tube  and  said  support,  said  ele- 

ment being  mounted  to  oscillate  upon  an 
axis  fixed  and  transverse  to  said  support, 
and  having  sliding  engagement  with  said 
tube. 

7.  In  a  sound  reproducing  machine,  the 

combination  of  a  sound  convej'ing  tube  and 
a  support  therefor  provided  with  an  open- 

ing, the  end  of  said  tube  being  inserted  in 
said  opening  and  provided  with  a  iseriph- 
eral  groove,  shoes  oppositely  disposed  in 
said  groove,  said  shoes  being  mounted  to  os- 

cillate about  a  fixed  axis  extending  trans- 
versely of  said  opening. 

8.  In  a  sound  reproducing  machine,  the 
combinati(m  of  a  sound  conveying  tube  and 

a  support  therefor  provided  with  an  open- 
ing, the  end  of  said  tube  being  inserted  in 

said  opening  and  provided  with  a  jjeriph- 
eral  groove,  shoes  oppositely  disposed  in 
said  groove,  and  a  fixed  pivotal  connection 
between  each  of  said  shoes  and  said  support. 

9.  In  a  sound  reproducing  machine,  the 
combination  with  a  sound  conveying  tube, 
of  a  fixed  collar  for  supporting  the  same, 
and  pivots  passing  through  the  walls  of  said 
collar  to  hold  said  tube  in  position,  said 
tube  being  mounted  to  oscillate  either  verti- 
call}'  or  horizontally. 

10.  In  a  sound  reproducing  machine,  the 
combination  of  a  sound  conveying  tube  and 
a  collar  for  supporting  the  same,  oppositely 
arranged  pivots  passing  through  the  walls 
of  said  collar  and  shoes  journaled  on  said 
pivots,  said  tube  being  rotatably  mounted 
on  said  shoes. 

11.  In  a  sound  reproducing  machine,  the 
combination  of  a  sound  conveying  tube  and 

a  support  therefor  comprising  o^jpositely  ar- 
ranged fixed  pivots  suitably  mounted  and 
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shoes  pivotally  mounted  on  said  pivots,  said 
tube  being  rotatably  supported  on  said  shoes. 

12.  In  a  sound  reproducing  machine,  the 

combination  of  a  sound  conve3'ing  tube  hav- 
5  ing  a  peripheral  groove  in  one  end,  a  sup- 

port, and  elements  slidably  arranged  in  said 
groove  and  fixed  means  for  pivotally  mount- 

ing said  elements  on  said  support. 
13.  In  a  sound  reproducing  machine,  the 

10  combination  of  a  sound  conveying  tube,  a 
support  therefor,  said  tube  being  movable 
vertically  on  said  support,  and  means  fixed 
with  respect  to  said  support  for  holding  said 
tube  in  a  raised  position. 

15  14.  In  a  sound  reproducing  machine,  the 
combination  of  a  sound  conveying  tube,  a 
support  therefor,  said  tube  being  movable 
vertically  on  said  support,  and  a  spring  catch 
fixedly  secured  on  said  support  for  holding 

20  said  tube  in  a  raised  position. 
15.  In  a  soimd  reproducing  machine,  the 

combination  of  a  sound  convejdng  tube,  a 
support  therefor,  said  tube  being  movable 
vertically  on  said  support,  a  spring  catch 

25  fixedly  mounted  on  said  support,  and  means 
on  said  tube  for  engaging  with  said  catch  to 
hold  said  tube  in  a  raised  position. 

16.  In  a  sound  reproducing  machine,  the 
combination  of  a  sound  conveying  tube,  a 

30  supi^ort  therefor,  said  tube  being  movable 
Aertically  on  said  support,  and  a  spring 
catch  mounted  in  said  support,  said  tube  be- 

ing provided  with  a  recess  adapted  to  lock 
with  said  catch  when  said  tube  is  in  a  raised 

35  position. 
17.  In  a  talking  machine,  the  combination 

with  a  sound  conveying  tube,  of  a  horizontal 

pivot  for  one  end  of  said  tube,  said  end  be- 
ing provided   with   recesses,   and   a   spring 

40  pressed  pin  adapted  to  engage  said  recesses. 
18.  In  a  talking  machine,  the  combination 

with  a  sound  conveying  tube,  of  a  fixed  sup- 
jDort  having  an  opening  therein,  horizontal 
pivots  carried  by  said  support  and  adapted 

45  to  cooperate  with  the  end  of  said  tube  to 
allow  the  same  to  turn  on  a  horizontal  axis, 
the  end  of  said  tube  being  provided  with 

recesses,  and  a  spring  pressed  pin  also  car- 
ried by  said  support  and  adapted  to  engage 

50  said  recesses. 

19.  In  a  talking  machine,  the  combination 
with  a  sound  conveying  tube  having  a  flange 

at  (me  end  thereof,  said  flange  having  a  cir- 
cumferential  groove  therein,   shoes  carried 

55  by  said  groove,  a  fixed  support  having  an 
opening  within  which  said  flange  is  adapted 
to  fit,  pivot  pins  or  screws  passing  through 
said  support  and  adapted  to  engage  said 
shoes,  and  a  spring  pressed  pin  also  carried 

*^  by  said  support  and  adapted  to  engage  said 
groove  in  said  flange,  and  also  adapted  to 
engage  a  second  recess  in  said  tube. 

20.  In  a  talking  machine,  the  combmation 
with  a  sound  conveying  tube,  of  a  support 

'^5  for  the  outer  end  of  said  tube  permitting 

universal  movement  of  said  tube  about  said 

support,  and  a  spring  pressed  pin  carried  by 
saicl  support  and  adapted  to  engage  said 
tube  when  it  is  moved  vertically  upward, 

and  to  retain  said  tube  in  such  upward  po-  70 
sition. 

21.  In  a  talking  machine,  the  combination 

with  a  sound  convej'ing  tube,  of  a  support 
for  the  outer  end  of  said  tube  pennitting 
universal  movement  of  said  tube  about  said  75 

support,  a  spring  pres-ed  pin  carried  bj'  said 
support,  and  a  recess  within  said  tube 
adapted  to  receive  and  retain  said  pin  when 

the  sound  conveying  tube  is  moved  A'er- 
tically  upward.  80 

22.  In  a  talking  machine,  the  combination 
with  a  sound  conveying  tul^e,  of  a  support 
for  the  outer  end  of  said  tube,  i:)erniitting 
universal  movement  of  said  tube  about  said 

support,  a  spring  pressed  pin  carried  by  said  85 
su^^port  and  adapted  to  engage  said  tube 
Avhen  it  is  moved  vertically  upward,  and 

means  for  retaining  said  tube  in  such  up- 
ward position  free  to  be  rotated. 

23.  In  a  talking  machine,  the  combination  90 
with  a  sound  conveying  tul^e,  of  a  support 
for  the  outer  end  of  said  tube,  permitting 
universal  movement  of  said  tube  about  said 

supi^ort,  a  spring  pressed  pin  carried  b}'  said 
sujDport  and  a  recess  within  said  tube  adapt-  95 
ed  to  receive  and  retain  said  pin  when  tlie 

sound  convcA'ing  tube   is  moved   vertically 
upward,  thereby  holding  the  said  tube  ele- 

vated and  also  adapted  to  retain  said  pin 
when  the  saicl  tube  is  moved  laterally  while  lOO 
in  such  elevated  position. 

24.  In  a  talking  machine,  the  combination 

with  a  sound  conveA'in^  tube,  of  a  support 
for  the  outer  end  of  said  tube  allowing  uni- 

versal movement  of  said  tube  about  said  105 

support,  and  means  for  engaging  the  said 
outer  end  of  said  tube  when  the  inner  end 
of  said  tube  is  elevated  to  retain  the  said 

tube  in  an  elevated  position  free  to  be  ro- 
tated within  its  support.  no 

25.  In  a  sound  reproducing  machine,  the 
combination  with  a  sound  conveying  tube 

and  a  sound  box  carried  thereb}',  of  a  sup- 
j)ort  for  said  tube  and  means  for  adjusting 
said  support  vertically.  115 

26.  In  a  sound  reproducing  machine,  the 

combination  of  a  bracket,  a  collar  adjust- 
ably supi^orted  on  said  bracket,  and  an  am- 

plifying horn  supported  in  said  collar. 
27.  In  a  sound  reproducing  machine,  the  120 

combination  of  an  arm  carrying  a  sound  box, 
a  collar  in  which  said  arm  is  mounted,  a  sup- 
IDorting  rod  for  said  collar,  and  a  bracket  in 
which  said  rod  is  adjustably  mounted. 

28.  In  a  sound  reproducing  machine,  the  125 
combination  of  a  soimd  conveying  arm  and  a 
horn  angularly  connected  together,  a  collar 
located  at  the  joint  between  said  arm  and 

said  horn,  and  means  for  adjusting  said  col- 
lar vertically.  130 
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20.  Til  a  sound  reproducing  niacliino.  tlie 
conil>iiia(i<)n  with  a  sound  conveying  lul)c 
and  a  horn,  of  means  for  monniing  the 
same  consisting  of  a  bracket,  a  collar  eiu- 

5  bracing  said  tube  and  horn,  and  means  for 
adjustably  supporting  said  collar  on  said 
bracket. 

W.  In  a  sound  reproducing  machine,  the 
combination  with  a  sound  conveying  tube 

10  and  a  horn,  of  means  for  mounting  the  same, 
consisting  of  a  bracket  and  means  for  adjust- 

ably supporting  said  tube  and  horn  on  said 
bracket. 

;U.  In  a  talking  machine  the  combination 
15  of  an  arm  carrying  a  sound  box,  a  bearing- 

head  in  which  said  arm  is  mounted,  an  ec- 
centric supporting  rod  on  said  bearing-head 

and  a  bracket  in  which  said  I'od  is  adjustably mounted. 

20  32.  A  support  for  a  sound  reproducer  com- 
prising a  vertically  adjustable  guide,  a  tu- 

bular arm  forming  a  continuation  of  the  re- 
producer and  terminating  within  the  guide, 

and  supporting  means  interposed  at  diamet- 
25  rically  opposite  points  between  the  arm  and 

guide  to  ser\'e  as  bearings  ujion  which  the 
arm  is  suspended  free  to  swing  vertically 
and  horiontally. 

33.  In  a  sound  reproducing  machine,  the 
30  combination  of  a  sound  conveying  tube  and 

a  fixed  collar  for  supporting  the  same,  said 
tube  being  mounted  in  said  collar  to  oscillate 
in  all  positions  thereof  upon  the  same  two 
axes  fixed  with  respect  to  said  collar. 

35  34.  In  a  sound  reproducing  machine,  the 
combination  of  a  sound  conveying  tube,  a 
fixed  collar,  and  means  between  said  collar 
and  said  tube  and  adjustable  from  the  out- 

side of  said  collar  for  holding  said  tube  in 
40  position,  said  tube  being  moimted  in  said 

collar  to  oscillate  in  all  positions  thereof 
upon  the  same  two  axes  fixed  with  respect  to 
said  collar. 

3r).  In  a  sound  reproducing  madiine,  the 
combination  of  a  sound  conve3'ing  tube  and 
fixed  means  for  supporting  the  same,  said 
tube  being  mounted  to  oscillate  upon  either 
of  two  axes  fixed  with  respect  to  said  means. 

36.  In  a  sound  reproducing  machine,  the 
combination  of  a  sound  conveying  tube,  a 
fixed  collar,  and  means  between  said  collar 
and  said  tube  and  adjustable  from  the  out- 

side of  said  collar  for  holding  said  tube  in 
position,  said  tube  being  mounted  in  said 
collar  to  oscillate  in  all  positions  thereof 
upon  the  same  two  axes. 

37.  In  a  sound  reproducing  machine,  a 
mounting  for  a  swinging  reproducer  arm 
comprising  fixed  pivots,  the  inner  end  of 
said  arm  being  mounted  to  swing  horizon- 

tally and  vertically  on  said  pivots. 
38.  In  a  sound  reproducing  machine,  a 

mounting  for  a  swinging  reproducer  arm 
comprising  fixed  pivots,  the  inner  end  of 
said  arm  being  mounted  to  have  universal 
movement  upon  said  pivots. 

39.  In  a  sound  reproducing  machine,  the 
combination  of  a  sound-conveying  tube  and 
a  fixed  collar  for  supporting  the  same,  and 

pivots  passing  thi'ough  the  walls  of  said 
collar  and  engaging  said  tube  to  hold  the 
same  in  position,  said  tube  being  mounted 
to  have  universal  moA'ement  on  said  pivots. 

40.. In  a  sound  reproducing  machine,  the 
combination  of  a  sound-conveying  tube  and 
a  fixed  collar  for  supporting  the  same,  and 
oppositely  arranged  pivots  passing  through 
the  walls  of  said  collar,  the  inner  end  of  said 
tube  being  mounted  to  have  universal  move- 

ment upon  said  pivots. 
In  witness  whereof  I  have  hereunto  set  my 

hand  this  20th  day  of  April.  1904. 
JULIUS  JETTER. 

Witnesses : 
Leavis  H.  Van  Dusen, 
Edw.  W.  Vaill,  Jr. 
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iO 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Alfhed  E.  Cttnnius, 

fi  citizen  of  the  United  States,  residing  at 
Brooklyn,  in  the  comity  of  Kings  and  State 
of  New  York,  have  invented  a  new  and  use- 

ful Horn  for  Sound-Eeproducing  Machines, 
of  whicli  the  following  is  a  si^ecification. 
My  invention  relates  to  megaphones  or 

horns  nsed  for  sound-reproducing  machines, 
and  particularlj^  to  the  construction  of  a 
wooden  horn,  the  ohject  of  my  invention  be- 

ing to  provide  a  horn  of  this  character  which 
shall  attain  a  high  degTee  of  purity  of  tone, 
and  eliminate  any  harsh  or  metallic  ring. 

Particularly  my  object  resides  in  forming 
a  horn  of  this  character  which  shall  be  cheap 
of  manufacture,  combined  with  strength  and 
durability,  and  at  the  same  time  so  construct 
the  horn  that  the  means  used  for  strengthen- 

ing shall  add  to  the  beauty  of  the  article. 
The  invention  consists  in  a  horn  made  up 

of  thin  strips  or  sections  interengaged  at 
their  edges,  bound  to  each  other  by  doubled 
dovetailed  dowels,  and  by  transverse  strips 
or  bars  let  into  the  sections  and  crossing 

the  same,  the  ends  of  the  sections  being- 
further  prevented  from  splitting  by  inserts 
of  wooden  slips  transverse  in  grain  to  the 
grain  of  the  sections. 

In  the  drawings,  Figure  1  is  a  side  view 
of  a  horn  constructed  in  accordance  with 

my  invention;  Fig.  2  is  a  fragmentary  en- 
larged section  of  the  longitudinal  staves 

across  the  dovetailed  dowel;  Figs.  3,  4 
and  5  are  transverse  sections  showing  dif- 

ferent means  of  making  a  joint  between  two 
longitudinal  staves;  Fig.  6  is  a  lower  end 
view  of  one  of  the  longitudinal  staves  or  sec- 

tions to  show  the  inlet  slip  which  prevents 
splitting  of  the  sections;  Fig.  7  is  a  face 
view  of  the  lower  end  of  one  of  the  staves 

or  sections,  the  wood  being  partly  broken 
away;  Fig.  8  is  a  view  showing  two  adja- 

cent longitudinal  strips,  the  transverse  bind- 
ers and  the  dowels  therefor,  disassembled. 

My  horn  is  made  up  of  a  series  of  staves, 
2,  or  flat  strips  of  wood,  larger  at  one  end 
than  at  the  other.  These  staves  are  grooved 
on  one  of  their  edges  and  formed  with  a 
tongue  on  the  other  edge,  as  shown  in  Figs. 
2  to  5,  it  being  under,stood  that  the  tongue 
on  one  edge  of  one  of  the  staves  will  en- 

gage with  the  groove  on  the  adjacent  edge  of 
the  other  stave,  as  shown  in  these  figures. 
I  do  not  wish  to  limit  myself  to  the  manner 

in  which  I  may  form  this  groove  and  tongiie 
joint,  though  I  prefer  the  form  shown  in 
Fig.  3,  wherein  one  edge  of  one  stave  is 
made  witli  a  wedge-shaped  tongue  and  the 
adjacent  edge  of  the  other  stave  is  made  60 
with  a  wedge-shaped  groove  into  which  the 
tongue  3  fits.  It  will  be  seen  from  Fig.  3 
that  the  tongue  3  is  not  the  entire  thickness 
of  the  stave  2,  but  that  a  shoulder  4  is 
formed  at  one  edge  which  abuts  against  a  65 
shoulder  5,  formed  on  the  adjacent  stave  2. 
This  makes  an  exceedingly  strong  construc- tion. 

In  Fig.  4  the  tongue  is  formed  by  simply 
cutting  the  edge  of  one  stave  2  at  an  in-  70 
clination  to  its  surface,  and  then  cutting  a 
groove  in  one  side  of  the  adjacent  stave  and 
inserting  this  edge  therein. 

In  Fig.  5  the  joint  is  formed  hj  grooving 
both  of  the  adjacent  edges  of  the  staves  and  75 
in.serting  a  tongue,  6,  into  the  grooves. 

I  do  not  wish,  of  course,  to  limit  myself 
to  any  of  the  forms  shown,  as  a  suitable 
joint  may  be  made  in  any  other  manner  well 
known  to  wood- workers.  go 

The  flat  strip  or  stave  2  is  preferably  next 
cut  on  its  outer  transverse  edge  with  a  slot 
running  transverse  to  the  grain  and  about 
one  and  one-half  inches  deep.  This  groove, 
which  is  located  midway  in  the  thickness  85 
of  the  stave,  is  now  filled  with  an  inlet  or 
slip  of  wood,  7,  of  such  length  as  to  extend 
from  one  side  edge  of  the  stave  to  the  other 
as  shown  in  Fig.  6,  the  grain  of  which  runs 
transverse  to  the  grain  of  the  stave  as  shown  90 
in  Fig.  7.  This  inserted  slip  is  glued  in 
place  and  absolutely  prevents  the  wood  from 
splitting  at  this  point,  even  under  hard  usage. 
Horns  of  wood  are  particularly  liable  to 
split  at  this  point,  and  therefore  require  95 
some  binding  means.  At  the  other  end  of 
the  horn  the  strips  are  bound  together  by  a 
ferrule  8,  and  hence,  require  no  insert.  The 
next  step  in  the  operation  is  to  cut  a  shallow 
groove  9  across  the  upper  face  of  the  stave  100 
transverse  to  the  grain  thereof,  and  prefer- 
ablj^  at  an  angle  to  the  axial  line  of  the 
stave,  as  shown  in  Fig.  8.  I  have  found  in 
practice  that  this  groove  should  be  about 
one-sixteenth  of  an  inch  deep.  Wliile  I  pre-  105 
fer  to  cut  this  groove  on  the  outer  face  of 

the  stave,  as  this  tends  to  provide  an  orna- 
mental finish  to  the  horn,  as  shown  in  Fig. 

1,  I  do  not  wish  to  limit  myself  to  this,  as 
the  groove  might  be  cut  on  the  inside  face  110 
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of  (he  stavi',  or,  iiuleed,  both  faces.  A  strip 
10  (if  thin  wood  or  veneer  is  now  "xhied  into 

position  in  the  »>;roove  !),  either  on  the  ont- 
si(U'  of  the  stave,  on  the  inside  or  both  sides, 

5  as  before  inenlionech  Preferably  as  shown 
in  Fi<is.  1  and  S,  the  <>;roove  U  extends  at  an 
an«>le  to  the  axial  line  of  the  staves  and  the 

ii'i-ooves  of  two  adjacent  staves  are  inclined 
oppositely   to  each  other  so  that   when   the 

10  strips  10  are  in  place,  the  strips  will  take  the 
form  of  a  star-slia))ed  (i<j;Mre  when  viewed 
from  the  small  end  of  the  horn.  Tliis  aiKls 

very  materially  to  the  ornamental  natnre  of 
the  horn  and,  at  the  same  time,  the  strips  10 

15  pre\ent  the  staves  from  s[)littin_i«-.  The staves  are  now  bent  so  that  the  horn  will 
have  the  nsnal  flared  form  as  shown  in  Fi<f. 
U  and  after  this  has  been  done  the  strips  are 

jdaced    toijether    and    f^lued.     After    bein<!; 
20  permanently  bent  and  <ilned  together,  small 

dowels  or  tie  pieces,  11,  are  inserted  into  re- 
cesses 12  at  the  adjacent  edj^es  of  each  two 

staves.  As  will  be  seen  from  Figs.  1  and  8, 
these  dowels  are  thinner  than  the  thickness 

25  of  the  staves  and  having  a  donble  dovetailed 
form.  It  will  be  seen  from  Fig.  2  that  the 
dowels  11  have  their  opposed  portions  beiit 
at  an  angle  to  each  other  so  as  to  conform  to 
the   angle    of   two   adjacent   staves.     These 

30  dowels  after  being  glned  in  place,  prevent 
the  joints  from  opening  and  add  greatly  to 
the  strength  of  the  joint  and  to  the  strength 
of  the  horn  as  a  Avhole.  I  have  shown  two 

sets  of  these  dowels,  one  near  the  outer  scal- 
35  loped  edge  of  the  horn  and  the  other  above 

the  slips  10,  but  I  do  not  wish  to  be  limited 
to  this  as  i  may  use  more  or  less  of  these 

dowels,  as  desired.  "While  I  prefer  to  make these  dowels  flat  wdth  the  staves,  yet  I  may 
40  allow  them  to  project  above  the  staves  by 

making  them  thicker  than  the  recesses  12 
which  they  fit.  This  construction  does  not 

change  in  any  way  the  function  of  the  dow- 
els, but   adds  somewhat  to  the  ornamental 

45  effect.  The  dowels  cooperate  with  the  tongue 
and  grooves  for  preventing  the  joints  from 
opening  at  the  larger  end  of  the  horn,  while 
the  ferrule  8  prevents  the  joints  from  open- 

ing at  tlie  smaller  or  mouth  end  of  the  horn. 
50  The  reinforcing  strips  7  and  a  ferrule  at  the 

op]iosite  ends  of  the  staves  prevent  hmgi- 
tudinal  splitting  of  the  fibers  at  points  be- 

tween the  joints  of  adjacent  staves.  The 

advantage  of  this  arrangement  is  that  rela- 
55  lively  thin  staves  may  be  employed  and  yet 

an  extremely  strong  and  durable  horn  pi'o- 
duced,  all  the  tying  and  reinforcing  parts 
except  the  ferrule  8,  being  made  of  wood  so 
as  not  to  impair  the  purity  of  the  tone. 

GO  The  inner  end  of  the  strips  is  reduced  as 
at  13  to  accommodate  the  ferrule  8.  This 

l)rotects  the  wood  at  the  small  end  of  the 
horn  and  also  serves  as  the  connecting  means 
bv  which  the  horn  is  fastened  to  the  elbow 

of  the  usual  sound-reprotlucing  machine,  or  G5 
to  a  reducer  which  is  used  where  the  horn 

is  to  be  applied  to  a  cylinder-type  of  talking 
machine. 

It  will  be  seen  that  the  construction  above 

descril)ed,  provides  a  horn  which,  being  70 
made  of  wood,  has  no  metallic  sound,  which 

softens  and  sweetens  the  tone  of  the  I'epro- 
ducing  instrunient,  and  which  is,  at  the  same 
time,  extremely  strong  and  bound  together 
so  i'i<>:idlv  as  to  form  a  hoi-n  ))racticallv  of  75 
one  piece  of  wood.  Horns  constructed  in 
accordance  with  iny  above  description,  are 
capable  of  standing  great  strain,  while  they 
are  very  nnich  chea])er  to  construct  than  the 
horns  now  on  the  market.  80 

liecause  of  the  transverse  slips  7  and  10 
the  individual  staves  will  not  sj)lit  under 
changes  in  temperature,  dr  in  service,  and 
because  of  the  dowels  11  the  joints  between 
th.e  staves  will  not  open,  nor  will  the  staves  85 
si)lit  as  they  might  do  under  strain  if  no 
dowels  were  used.  Since  each  stave  is  con- 

siderably wider  at  its  outer  end  than  at  its 
inner  end,  the  grain  becomes  shorter  and 

shorter  along  the  side  edges  from  the  nar-  90 
i-ower  to  the  w  ider  end  so  that  at  the  wider 
end  the  grain  is  comparatively  short,  and 
hence  the  reinforcing  strij)s  7  and  10  are 
provided  at  this  point  Avhere  the  liability  of 
splitting  is  greatest.  Along  the  axis  of  each  95 
stave,  the  grain  extends  the  full  length  so 
that  it  is  unnecessary  to  reinforce  the  stave 
at  the  narrower  end.  Each  stave  is  of  great- 

est length  along  the  longitudinal  axis,  since 
the  outer  end  of  the  horn  is  scalloped  and  100 
the  inset  reinforcing  pieces  7  are  disposed  in 
the  scallops  to  strengthen  the  staves  at  this 
point  where  they  are  liable  to  strike  should 
the  horn  drop  on  the  floor. 

From  the  foregoing,  it  is  thought  that  the  l(t 
construction.  oiDcration  and  many  advan- 

tages of  the  herein  described  invention  will 
be  readily  apparent  to  those  skilled  in  the  art 
without  further  description,  and  it  will  be 
understood  that  various  changes  in  the  size.  ll( 

shape,  proportions  and  minor  details  of  con- 
struction may  be  resorted  to  without  depart- 

ing from  the  spirit  or  sacrificing  any  of  the 
a(l\antages  of  this  invention. 
Having  thus  described  my  invention,  what  li 

I  claim  as  new  and  desire  to  secure  by  Let- 
ters-Patent, is: 

1.  A  horn  for  sound-i-eproducing  machines 
composed    of    a    serias    of   edge    contacting         . 

.staves,  the  plane  of  the  said  staves  behig  at  120il 
an  angle  to  each  other  and  the  adjacent  edges 

of  the  staves  provided  with  registering  re- 
cesses  open  in   corresponding   faces  of   the 

staves  and  of  less  depth  than  the  thickness 

of  the  latter,  and  wooden  dowels  inserted  in  IL' 

registering  recesses  with  their  grain  extend- 
ing  transversely   to   the   joint   between    the 

staves,  each  doAvel  consisting  of  two  portions 
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disposed  at  an  angle  to  each  other  conform- 
ing to  the  angle  between  the  surfaces  of  two 

adjacent  staves. 
2.  A  horn  section  comprising  a  wooden 

5  stave  tapering  in  one  direction,  and  a  wooden 
reinforcing  strip  fastened  to  the  stave  and 
extending  transversely  to  the  axis  of  the 
stave  from  one  edge  to  the  other,  said  stave 
being   longitudinally   bent   into    a   gradual 

10  curve  after  the  said  strip  is  secured  thereto 
wliereby  the  strip  conforms  to  the  curvature 
of  the  stave. 

8.  A  horn  section  comprising  a  wooden 
stave  of  tapering  form  having  a  transverse 

15  groove  in  one  surface  extending  from  one 
longitudinal  edge  to  the  other  and  having  a 
slot  in  its  wider  end  edge  extendhig  from  one 
longitudinal  edge  to  the  other,  wooden  stiff- 

ening strips  set  into  the  groove  and  slot 
and  each  forming  a  continuous  piece  extend- 
iug  from  one  edge  of  the  stave  to  the  other, 
said  stave  being  longitudinally  bent  oir  a 
gradual  curA^e  after  the  securing  of  the  strips 
in  place. 

4.  A  horn  for  sound  reproducing  ma- 
chines composed  of  a  series  of  edge-contact- 

ing staves,  the  plane  of  said  staves  being  at 
an  angle  to  each  other,  the  adjacent  edges  of 
the  staves  being  provided  with  registering 
recesses  open  in  corresponding  faces  of  the 
staves  and  of  less  depth  than  the  thickness 
of  the  latter,  and  wooden  dowels  inserted  in 
said  recesses  with  their  grain  extending 

ti'ansversely  to  the  joints  between  the  staves, 
said  dowels  being  double  dovetailed  in  plan, 
the  two  portions  of  the  dowels  being  at  an 
angle  to  each  other  conforming  to  the  angle 
between  the  surfaces  of  two  adjacent  staves. 

5.  A  horn  for  sound  reproducing  ma- 
chines composed  of  a  series  of  edge-contact- 

ing staves,  each  stave  being  wider  at  one  end 
than  at  the  other  and  having  attached  there- 

to a  transverse  bracing  strip,  the  transverse 
strip  of  one  stave  being  at  an  angle  to  the 
transverse  strip  of  the  adjacent  stave,  but 
the  end  of  one  strip  registering  with  the  ad- 

jacent end  of  the  next  successive  strip. 
6.  A  horn  for  sound  rejoroducing  ma- 

chines composed  of  a  series  of  edge-contact- 
ing curved  staves  of  wood,  the  grain  there- 

of running  longitudinally  of  the  staves,  each 
stave  being  tapered  in  one  direction  and 
having  a  transverse  recess  formed  in  the 
face  thereof,  and  having  a  transverse  strip 
of  wood  embedded  in  the  recess  and  curved 

with  the  stave,  the  grain  thereof  running 

ti-ansversely  to  the  grain  of  the  staves,  the 
transverse  strip  of  one  stave  being  at  an 
angle  to  the  transverse  strip  of  the  adjacent 
stave,  but  registering  with  the  end  of  the 
successive  strip  of  the  adjacent  stave. 

7.  A  horn  for  sound  reproducing  ma- 
chines composed  of  a  series  of  edge-contact- 

ing staves,  each  stave  being  wider  at  one  end 
than  the  other,  and  the  series  of  staves  be- 
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ing  outwardly  flared,  the  edges  of  adjacent 
staves  being  formed  with  a  tongue  and 
groove  joint  and  with  dowel  recesses  at  in- 

tervals along  each  joint,  and  nonmetallic 
dovetailed  doAvels  inserted  in  said  recesses  70 
across  the  joint  and  binding  adjacent  staves 
to  each  other,  said  dowels  serving  to  hold 
the  tongues  of  the  joints  seated  in  the 
grooves  thereof. 

8.  A  horn  for  sound  reproducing  ma-  75 
chines  composed  of  a  series  of  edge-contact- 

ing wooden  tapering  staves  of  greater  length 
along  the  longitudinal  center  line  than  the 
side  edges,  whereby  the  middle  portions  of 
the  wider  ends  of  the  staves  project  beyond  go 
the  corners  thereof,  the  grain  being  parallel 
to  the  longer  axis  of  the  staves,  saict  staves 
being  outwardly  bent  and  having  a  tongue 
and  groove  joint  on  their  adjacent  edges,  the 
edge  at  the  wider  end  of  each  stave  being 
transversely  slotted  and  having  a  slip  of 
Avood  inserted  and  glued  in  said  slot  the 
gTain  whereof  is  transverse  to  the  grain  of 
the  stave,  the  adjacent  edges  of  each  two 
staves  being  formed  at  intervals  with  dove- 

tailed dowel  recesses,  and  double  dovetailed 
dowels  inserted  in  said  recesses  and  binding 
the  adjacent  staves  to  each  other. 

9.  A  horn  section  comprising  a  wooden 
stave  of  tapering  form  bent  longitudinally 
and  having  a  tongue  and  a  groove  at  oppo- 

site longitudinal  edges,  a  superficial  groove 
extending  from  one  longitudinal  edge  to  the 
other  and  at  an  angle  to  the  longitudinal 
axis  of  the  staA^e,  and  a  longitudinally 
curved  stiffening  strip  of  wood  set  into  the 
said  superficial  groove  with  the  ends  of  the 
strip  flush  with  the  longitudinal  edges  of 
the  stave,  said  strip  being  bent  with  the 
stave  and  having  its  outer  surface  flush  with 
the  outer  surface  of  the  latter. 

10.  A  horn  section  comjorising  a  wooden 
stave  of  tapering  form  and  having  a  tongue 
and  a  groove  at  op]30site  longitudinal  edges, 
a  superficial  groove  extending  from  one  no 

longitudinal  edge  to  the  other,  and  a  stiffen- 

ing strip  of  wood  set  into  the  said  super- 
ficial groove  with  the  ends  of  the  strip  flush 

Avith  the  longitudinal  edges  of  the  stave, 
said  stave  having  sets  of  dowel-receiving  115 
recesses  at  opposite  sides  of  the  superficial 
groove  and  extending  from  the  longitudinal 
edges  of  the  stave. 

11.  A  horn  section  comprising  a  wooden 
stave  of  tapering  form  and  having  a  tongue  120 

and  a  grooA'^e  at  opposite  longitudinal  edges, 
a  superficial  groove  extending  from  one 
longitudinal  edge  to  the  other,  a  stiffening 
strip  of  Avood  set  into  the  said  superficial 
groove  Avith  the  ends  of  the  strip  flush  with  125 
the  longitudinal  edges  of  the  stave,  said 

stave  having  sets  of  clowel-i'eceiAdng  recesses 
at  opposite  sides  of  the  superficial  groove 
and  extending  from  the  longitudinal  edges 
of  the  stave,  a  wooden  stiffening  strip  set  isC 

100 

105 
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into   the   larjrer  end   of  the  stavp   and   ar- 
laiiycd    with    its   jfraiii    tiaiisNcrselv    to   the 
gniin  of  the  hitter. 

12.  A  horn  section  eoinprisin<r  a  wooden 

b  stave  tapeiing  in  the  diicn-tion  of  the  grain 
Ihei'eof  and  liavinj;  an  arcuate  edge  at  the 
hjrger  end,  said  eilge  heiiiir  centrally  slotted 
ill  a  phme  longitudinally  of  the  stave  and 

extending  the  full  width  of  the  laigei-  end 
10  of  the  same,  and  a  i-einforcing  strip  of  wood 

set  into  the  slot  of  the  said  edge  with  the 
grain  transverse  to  the  ";rain  of  the  stave 
and  having  the  outer  edge  curved  to  con- 
forui  to  the  edge  of  the  stave. 

15  i;i.  A  hoi'u  sectiou  comprising  a  wooden 
stave  tapering  in  the  direction  of  the  giain 
thereof  and  having  an  arcuate  edge  at  the 

larger  end,  said  edge  being  c(>ntrally  slotted 
in  a  plane  longitudinally  of  the  stave  and 

20  extending  the  fidl  width  of  the  larger  end 
of  tlie  same,  a  reinforcing  strip  of  wood  set 
into  the  slot  of  the  said  edge  with  the  grain 

transverse  to  the  grain  of  the  stave  and  hav- 
ing the  outer  edge  curved  to  conform  to  the 

25  0{\<ri>  of  the  stave,  one  side  of  the  stave  hav- 

ing a  su})erficial  transverse  groove  extend- 
ing from  one  of  the  longitudinal  edges 

thereof  to  the  other  and  disposed  trans- 
versely  to  the  grain   of   the   stave,   and   a 

30  ̂ titfi'ning  wooden  ])iece  set  into  the  groove 
and  having  its  outer  surface  flush  with  the 

outer  surface  of  the  stave,  said  strips  serv- 
ing to  reinforce  the  stave  at  its  lai'ger  end 

and  prevent  cracking  or  warping  thereof. 

14.  A     non  -  metallic     horn     comprising  35 
wooden  staves  (apering  longitudinally  and 

bent  to  form  a  curved  fhii-ing  body,  the  said 
body  being  formed   with   a  scalloped  edge, 
each  scallo])  being  as  wide  as  the  wider  end 
of  each  stave,  each  stave  having  its  scalloped  40 
edge  slotted  longitiulinally  from  one  side  to 
the  other,  and  wooden  reinforcing  strips  set 
into  the  slots  of  the  staves  and  having  their 
outer  edges  Hush  with  the  scalloped  ends  of 
the  latter.  45 

15.  A  non-metallic  horn  comprising  a 
plurality  of  staves  arranged  edge  to  edge 
and  each  taj)ering  longitudinally  and 
cui'ved  outwardly  to  form  a  flaring  body, 
wooden  reinforcing  stri])s  in  each  stave,  one  50 
of  the  strips  being  set  into  the  edge  of  the 
stave,  and  the  other  set  into  the  face  of  the 

stave,  and  both  strips  extending  with  their 

grain  transvei'se  to  the  grain  of  the  stave, 
a  set  of  tie  pieces  connec^tiug  adjacent  staves  55 
together  at  points  between  botli  mentioned 
reinforxMug  strips,  and  a  second  set  of  tie 
pieces  coiuiecting  the  staves  together  at 

points  inwardly  fi'om  the  last-mentioned  I'e- 
inforcing  strips.  cc 

In  testimony,  that  I  clainj  the  foregoing 

as  m^'  own,  1  have  hereto  affixed  my  signa- 
tui'e  in  the  presence  of  two  witnesses. 

alfrp:d  r.  cunnius. 
Witnesses : 

Clarence  T.  Benninoer, 
IbiNRY  (i.  Pons. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  F.  Messer, 

a  citizen  of  the  United  States,  residing  at 
Chicago,  in  the  county  of  Cook  and  State  of 

5  Illinois,  have  invented  certain  new  and  use- 
ful Improvements  in  Phonogram-Reproduc- 
ing x\pparatus,  of  which  the  following  is  a 

.specification. 
This  invention  relates  broadly  to  an  im- 

10  provement  in  apparatus  for  the  production 
of  phonograms  being  directed  more  particu- 

larly to  such  an  apparatus  designed  to  pro- 
duce that  form  of  record  known  as  a  cylin- 

der record  in  the  process  of  manufacture  of 
15  which  the  plastic  record  material  is  molded 

under  the  influence  of  the  expansive  force 
of  a  fluid  molding  agent,  such  as  steam 
under  pressure,  or  the  like. 

The  salient  features  of  the  invention  re- 
20  side  in  a  resilient,  removable  seal  disposed 

in  such  manner  as  to  hermetically  close  the 
molding  chamber  into  which  the  expanding 
mold  fluid  is  introduced  and  in  corrugated 
contacting  portions  of  the  base  block,  head 

25  plate,  and  matrix  whereby  air  escapes  com- 
municating with  the  space  between  the  ma- 

trix and  the  blank  phonogram  are  provided. 
It  is  well  known  in  the  art  to  which  the 

invention  relates  that  a  large  proportion  of 
30  cylinder  phonograms  as  at  present  produced 

are  not  true  reproductions  of  the  master 

record  due  in  large  part  to  two  commonly- 
experienced  causes,  namely,  the  escape  dur- 

ing the  process  of  forcing  the  phonogram 
35  blank  in  contact  with  the  matrix  from  some 

part  of  the  molding  chamber  of  a  portion 
of  the  fluid  molding  agent  which  results  in 
an  unequal  application  of  expansive  force  of 
said  agent  at  different  points  on  the  plastic 

40  blank  and  incidentally  producing  too  deep 
or  too  shallow  an  impression  of  the  indenta- 

tions of  the  matrix  on  the  blank  which,  as 
obvious,  causes  a  false  tone  value  at  that 
particular  point  when  the  record  is  being 

45  used,  or  the  imperfect  or  distorted  phono- 
gram is  the  result  of  a  partial  retention  at 

some  point  of  a  portion  of  the  air  between 
the  matrix  and  the  phonogram  blank  during 
the   molding    operation    and   preventing   a 

50  proper  contact  between  them. 
One  object  of  the  present  invention  is  the 

provision  of  an  apparatus  such  as  above  in- 
dicated in  which  the  liability  of  accidental 

escape  of  the  expanding  molding  agent  from 
the  molding  chamber  except  at  a  desired  55 
time  and  through  the  proper  channel  is 
eliminated. 

Another  object  is  to  provide  a  means 
whereby  the  air  confined  between  the  matrix 
and  phonogram  blank  may  be,  during  the  60 
process  of  contacting  said  blank  and  matrix, 
permitted  to  easily  and  completely  escape 
from  between  said  parts  at  an  approximately 
uniform  rate  of  flow,  thus  insuring,  in  con- 

junction with  a  perfectly  -  sealed  molding  65 
chamber,  a  desired  contact  of  the  blank  and 
matrix  and  overcoming  the  above-mentioned 
disadvantage  of  an  impeded  escape  or  par- 

tial retention  of  said  air. 

Another  object  is  to  provide  a  phonogram  70 
apparatus  in  which  a  movable  headpiece 
while  being  automatically  seated  to  operative 
position  Avill  simultaneously  seal  the  ends  of 
the  molding  chamber  and  be  adapted  to  be 
locked  in  said  position  while  the  phonogram  75 
is  being  molded. 

With  these  to  be  considered  as  the  main 

objects  the  improvement  will  be  described 
in  the  following  specification  taken  in  con- 

nection with  the  drawings  accompanying  80 
the  same  and  forming  part  of  this  applica- 

tion, and  then  more  specificall}^  pointed  out 
in  the  appended  claims. 

In  the  drawings,  Figure  1  is  a  side  eleva- 
tion of  my  invention,  the  head  plate  being  85 

illustrated  as  partially  seated  in  operative 
position  on  the  matrix.  Fig.  2  is  a  central, 
vertical  section  of  the  base  block,  head  plate, 
matrix,  phonogram  blank,  and  fluid  inlet 
pipes,  all  shown  in  operative  situation.    Fig.  90 
3  is  a  bottom  plan  of  the  head  plate,  showing 
one  member  of  the  sealing  means,  and  Fig. 
4  is  a  top  plan  of  the  apparatus  with  the 
head  plate  removed. 

Referring  now  to  the  drawings,  wherein  95 
is  illustrated  the  preferred  details  of  my  in- 

vention and  wherein  like  reference  charac- 

ters indicate  like  parts  throughout  the  sev- 
eral figures,  1  denotes  a  base  block  of  the 

molding  apparatus  formed  of  any  desired  100 
conformation  as  to  plan  outline  and  of  suit- 

able rigidity  and  stableness  to  withstand  the 
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usual  pressure  incident  to  the  operation  of 
iip])aratus  of  this  class.  The  base  block  1 
is  fonned  with  an  approximately  circular, 

centrally-disposed  depression  2  in  which  the 
5  matrix  and  cooperating  parts  of  the  appa- 

ratus are  designed  to  seat  and  be  effectually 
held  against  lateral  movement  thereof,  the 

circumferential  Avall  of  said  depression  be- 
ing provided  with  a  corrugated  or  knurled 

10  surface  3,  the  ribs  forming  said  corrugated 
surface  being  of  slight  lateral  dimension  and 
closely  spaced  one  from  another. 

i  denotes  a  resilient,  annular  sealing  mem- 
ber, such  as  rubber  or  the  like,  formed,  as 

15  illustrated,  with  beveled  edges  to  eliminate 
possibility  of  accidental  displacement  and 

disposed  w'ithin  a  suitably-formed  groove 
])rovided  in  the  dejiression  2  and  spaced 

from  the  edges  thereof  an  appropriate  dis- 
20  tance  to  contact  said  sealing  member  with 

the  lower  end  of  the  phonogram  blank  dur- 
ing the  molding  process,  as  later  explained. 

As  obvious  the  member  4  can  be  easily  re- 
moved from  its  retaining  depression  if  occa- 

25  sion  arises  such  as  when  substitution  is  de- 
sired on  account  of  wear  or  the  like. 

5  denotes  a  matrix,  of  usual  cylindrical 

form  employed  in  molding  phonogi'ams  of 
this  class  and  having  of  course  impressed 

30  upon  its  inner  face  a  negative  of  the  indenta- 
tions recorded  upon  the  master  record.  An 

annular  reinforcing  member  6,  formed  of 
any  suitable  material,  such  as  brass  or  the 
like,  is  shrunk  upon  the  lower  end  of  the 

35  matrix  5,  the  lower  face  of  said  ring  lying 
approximately  in  a  plane  coincident  with 
that  of  the  lower  edge  of  the  matrix,  as 
shown.  The  circumferential  face  and  the 

bottom  face  of  ring  G  are  formed  with  a 
40  corrugated  surface  7  the  ribs  of  the  former 

extending  practically  in  a  vertical  direction, 
said  ring  being  of  such  lateral  extent  as  to 
provide  for  said  ribs  contacting  with  the 
corrugated  surface   3   of  depression   2,  the 

45  ribs  on  the  corrugated  bottom  face  of  said 
ring  being  disposed  radially  thereon 
throughout  its  entire  length,  and  contacting 

with  that  portion  of  said  depression  under- 
lying said  face,  the  above-described  arrange- 

50  ment  providing  a  pluralit}^  of  air  channels 
of  very  small  caliber  communicating  with 
the  space  which  exists  between  the  matrix 
and  the  phonogram  blank  previous  to  the 
forcing  of  the  latter  into  contact  with  the 

55  former. 

8  indicates  an  upper  annular  reinforcing 
member  attached  to  the  upper  end  of  the 

matrix  5  in  similar  manner  and  relative  posi- 
tion as  ring  G  to  the  lower  end  of  said  ma- 

60  trix,  and  provided  with  a  corrugated  face  9, 
the  ribs  thereof  being  arranged  in  radial 
form.     A  removable  head  plate  10,  co-exten- 

sive in  circular  dimension  with  ring  8  is  pro- 
vided on  that  portion  of  its  lower  face  Avhich 

iiornially  overlies  the  i-ing  8  and  uppei"  edge  65 
of  the  matrix  .5  witli  a  corrugated  or  knurled 
face  11   formed  of  ribs  disposed  in  radial 
form  similar  to  those  of  face  9  with  which 

face  11  is  designed  to  so  contact  when  the 
head  plate  is  seated  in  operative  position  on  70 
the  matrix  as  to  i)rovide  a  series  of  air  chan- 

nels connnunicating  with  the  space  between 
the  nnitrix  and  blank  in  similar  manner  and 
with  like  function  as  the  channels  formed  be- 

tween the  base  block  and  the  ring  G,  the  con-  75 
struction  just  described  in  conjunction  with 
that  of  said  base  block  and  corrugated  con- 

tacting ring  G  providing  unobstructed  pas- 
sage for  the  escape  of  air  from  said  space  at 

piactically  all  ])oints  at  the  top  and  bottom  80 
ot  the  matrix,  the  air  being  of  course,  as  ob- 

vious, forced  from  said  space  into  these  chan- 
nels at  a  [u-actically  uniform  rate  of  flow  as 

the    phonogram    blank    approaches    and    is 
forced  into  contact  with  the  inner  record  face  85 
of  the  matrix  under  the  influence  of  the  ex- 
l^ansive  force  of  the  molding  agent,  all  of 
said  air  being  thus  forced  from  said  space 
into  the  channels  and  thence  into  the  sur- 

rounding atmosphere  immediately  prior  to  90 
the  contact  of  the  expanding  blank  and  the 
matrix.     ̂ Sji   upper  sealing  member   12  by 
preference  similar  in  form  and  material  to 

the  lower  member  4  is  removablj-  disposed 
in  the  head  plate  10  in  a  suitable  annular  95 
groove  in  approximately  vertical  alinement 
with  said  lower  sealing  member,  against  the 
proximate  faces  of  which  sealing  members 
the  inwardly-turned  flanges  of  the  ends  of 
the  phonogram  blank  13  are  designed  to  con-   100 
tact  when  said  blank  is  in  operative  position 
in     the    molding    chamber,    as    illustrated 
clearly  in  Fig.  2  of  th.e  drawings,  it  being 
understood  that  these  sealing  members  are 
of    such    consistency    and    the    cooperating  105 
parts   are   so   j^roportioned   that   when    the 
head   jolate   is  seated  in  operative  position 
and  locked  therein  and  under  pressure  of 
the  molding  agent  that  said  flanges  will  be 
forced  into  the  sealing  members  and  effec-  110 
tually  seal  the  molding  chamber. 

14  denotes  a  pair  of  upwardly-extending 
lug  plates  formed  if  desired  integral  with 
head  plate  10  and  to  which  is  pivotally  and 

removably  attached  one  end  of  a  seating-bar  115 
15  disposed  in  loose  contact  with  standard 
16  formed  with  offset  17,  and  pivotally  con- 

nected at  its  opposite  end  with  standard  18, 
both  of  said  standards  and  also  the  base  block 

1  being  suitably  attached  as  desired  to  a  sup-  120 
porting  platform  19.     Connected  to  offset  17 

and  adapted  for  pivotal  movement  in  rela- 
tion thereto  is  a  lifting  lever   20  between 

which  and  the  standard  IG  the  seating  bar  15 
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passes,  to  the  lower  end  of  which  lever  a  dog 
21  is  pivotally  swung,  the  lever,  dog,  and  the 
cooperating  parts  of  the  seating-bar  being 
of  such  relative  dimensions  and  position 

5  that  in  the  forward  movement  of  the  lever 
as  shown  in  full  lines  in  the  drawings,  the 
dog  21  will  contact  with  the  lower  edge  of 
the  seating-bar  15  and  raise  it  and  the  con- 

nected head  plate  out  of  contact  with  the 
10  matrix  and  phonogram  blank.  A  reverse 

movement  of  the  lever,  as  shown  in  dotted 
lines  in  Fig.  1  will  force  the  dog  out  of  con- 

tact with  said  lower  edge  and  permit  the 
head  plate  to  drop  into  operative  position 

15  and  contact  the  upper  sealing  member  with 
the  phonogram  blank,  said  blank  having 
been  previously  seated  of  course  in  contact 
with  the  lower  sealing  member.  A  key  22  is 
adapted  to  be  forced  manually  between  the 

20  offset  17  and  the  upper  edge  of  the  seating- 
bar  and  rigidly  hold  said  bar  and  attached 
head  plate  in  locked  operation  position. 

An  inlet  pipe  is  denoted  by  23,  said  pipe 
being  connected  to   any   desired   source   of 

25  molding  fluid  under  pressure,  such  as  steam, 
said  pipe  being  of  course  provided  with  ap- 
jjropriate  inlet  and  cutout  valves. 

24  indicates  an  inlet  pipe  designed  to  con- 
vey a  volume  of  cooling  medium  under  pres- 

30  sure,  said  cooling  agent,  such  as  chilled  air 
or  the  like  being  introduced,  as  well  under- 

stood in  the  art,  subsequent  to  the  contacting 
of  the  phonogram  blank  and  the  matrix  for 
the  purpose  of  setting  the  former  to  a  suffi- 

35  ciently  rigid  consistency  appropriate  to  its 
safe  removal  from  the  molding  chamber. 

The  blank,  formed  of  any  usually  desired 
material,  such  as  celluloid,  having  been 
]3laced    in   the   molding   chamber   with    its 

40  lower  flange  in  contact  with  the  lower  seal- 
ing member,  the  head  plate  is  swung  into 

position  and  seated  by  operation  of  the  lever 
20,  when  key  22  is  employed  to  lock  the  same 
in  place,  the  upper  sealing  member  contact- 

45  ing  when  said  head  plate  is  seated  with  the 
upper  flange  of  the  blank,  as  obvious,  said 
blank  lying  at  this  period  of  the  process  in 
slightly  spaced  relation  to  the  positioned 
matrix.     Steam   or  other  molding  fluid  is 

50  then  introduced  through  pipe  23  and  the 
blank,  initially  introduced  into  the  molding 
chamber  in  an  appropriate  state  of  plas- 

ticity, forced  against  the  matrix  under  pres- 
sure of  the  molding  fluid,  the  upper   and 

55  lower  seals  rendering  the  molding  chamber 
perfectly  steam  tight,  as  desired,  while  the 
air  confined  between  the  blank  and  the 
matrix  previous  to  the  introduction  of  the 
steam  or  other  molding  fluid  is  forced  out 

60  from  between  said  parts  into  the  channels 
formed  by  the  contacting  corrugated  faces 
of  the  matrix  rings  and  the  base  block  and 

head  plate  and  thence  into  the  atmosphere, 
as  before  described.  At  the  proper  moment 
the  steam  is  cut  off  and  the  cooling  medium  65 
under  pressure  admitted  which  sets  the  pho- 

nogram to  a  proper  degree  of  hardness  to 
enable  it  to  be  removed  from  the  molding 
chamber. 

I  claim —  70 
1.  A  phonogram  reproducing  apparatus, 

including  sealing  strips  disposed  directly 
above  and  below  the  upper  and  lower  edges 
respectively  of  the  phonogram  cylinder. 

2.  A  phonogram  reproducing  apparatus,  75 
including  a  matrix,  means  for  supporting 
the  matrix,  and  a  sealing  strip  underlying 
and  bearing  directly  on  the  lower  edge  of  the 

cylinder. 
3.  A   phonogram   reproducing   apparatus  80 

including  a  base  block,  a  head  plate,  and  a 
sealing  strip  inclosed  by  each  of  said  parts 
to  engage  and  bear  directly  on  the  ends  of 
the  record  cylinder. 

4.  A  phonogram  reproducing  apparatus  85 
including  a  base  block,  a  head  plate,  a  matrix 
supported  in  the  block  and  engaged  by  the 
head  plate,  the  contacting  surfaces  of  the 
matrix  and  head  plate  being  formed  to  pro- 

vide a  series  of  divergent  air  escapes  dis-  90 
posed  in  the  same  horizontal  plane. 

5.  A  phonogram  reproducing  apparatus 
including  a  matrix,  a  record  cylinder,  a  base 
block,  a  head  plate,  said  base  block  and  head 
plate  being  formed  with  a  plurality  of  ra-  95 
dially-disposed  channels  to  permit  escape  of 
air  from  between  the  matrix  and  cylinder. 

6.  A  phonogram  reproducing  apparatus 
including  a  base  block,  a  head  plate,  and  a 
removable  sealing  member  embedded  in  each  lOO 
of  said  parts  to  engage  and  surround  the 
uppermost  and  lowermost  parts  of  the  rec- 

ord cylinder. 
7.  A  phonogram  reproducing  apparatus 

including  a  base  block,  a  head  plate,  a  matrix  105 
supported  in  the  block  and  engaged  by  the 
head  plate,  the  contacting  surfaces  of  the 
matrix  and  head  plate  being  corrugated  to 
provide  air  escapes. 

8.  A  phonogram  reproducing  apparatus  110 
including  a  base  block,  a  head  plate,  a  matrix 
supported  in  the  block  and  engaged  by  the 
head  plate,  the  contacting  surfaces  of  the 
matrix  and  the  head  plate  being  formed 
with  radially-disposed  corrugations  to  pro-  115 
vide  air  escaj)es. 

9.  A  phonogram  reproducing  apparatus 
including  a  matrix,  a  base  plate  for  support- 

ing the  matrix,  a  head  plate  contacting  with 
the  matrix,  the  surfaces  of  the  matrix  con-  120 
tacting  with  the  head  plate  and  with  the 
base  block  being  corrugated  to  form  air 
escapes. 

10.  A  phonogram  reproducing  apparatus 
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iiiclii(liii<>;  a  matrix,  a  i)lK>iH)<ri'ain  l)]ank,  and 
a  .series  ol"  radially-tlisposed  fliaiiiiols  to  pcr- luit  escape  of  air  from  between  said  matrix 
and  blank. 

6  11.  A  phonogram  reproducing  apparatus 
including  a  phonogram  blank,  a  base  plate, 
a  head  plate,  and  sealing  niembeis  remov- 

ably embedded  in  said  plates  l>eyond  the  ter- 
minals of  .said  blank  and  bearing  directly  on 

10  said  terminals. 
12.  A  phonogram  reproducing  apparatus 

including  a  base  block,  a  head  plate,  a  rec- 

ord cylinder,  .sealing  members  removably 
embedded  in  said  block  and  ])late,  and  means 
for  exerting  pressure  directly  on  and  be- 

yond the  head  plate  to  cau.se  sealing  co- 
operation between  said  members  and  the 

extreme  ends  of  the  cylinder. 
In  testimony  whereof,  I  affix  my  signature 

in  presence  of  two  witnesses. 
WILLIAM  F.  MESSER. 

Witnesses : 
O.  L.  Neff, 

Chas.  E.  Feerell. 
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To  all  whom  it  may  concern'. 
Be  it  known  that  I,  Thomas  Alva  Edison, 

of  Llewellyn  Park,  Orange,  in  the  county  of 
Essex  and  State  of  New  Jersey,  have  in- 

5  vented  cei'tain  Improvements  in  Apparatus 
for  Eecording  Sounds,  of  which  the  follow- 

•  ing  is  a  description. 
My  invention  relates  to  improvements  in 

apparatus  for  recording  sounds,  particularly 
10  of  that  type  in  which  phonographic  records 

are  formed,  and  which  records  are  of  vary- 
ing depth,  but  the  invention  may  be  em- 

plo_yed  in  connection  with  records  of  the 
gramophone    type,   which    are   of   uniform 

15  depth  but  of  irregular  confoi^mation. 
The  object  of  this  invention  is  to  produce 

a  recording  mechanism  capable  of  recording 
sound  waves  phonographically,  as  truly  rep- 

resentative as  may  be  of  the  original  waves 
20  and  their  quality,  eliminating  excessive  and 

false  amplitudes  of  vibration,  without  any 
consequent  loss  in  volume  of  the  sound  pro- 
duced. 

The  invention  consists  in  the  production 
25  of  a  phonographic  device  whereby  sound 

waves  throughout  the  range  of  music  may  be 
recorded  and  reproduced  trulj^,  false  ampli- 

tudes of  vibration  of  the  recording  mechan- 
ism being  eliminated,  and  the  recording  and 

30  reproduction  of  both  grave  fundamental 
notes  and  overtones  rendered  possible. 

The  invention  further  consists  in  the  va- 
rious details  of  construction  for  the  improve- 
ment of  phonograiihic  recorders  generally, 

35  as  more  fully  set  forth  hereafter  in  the  speci- 
fication and  the  appended  claims. 

At  the  present  time  those  skilled  in  the 
ai't  have  been  unable  to  record  and  repro- 

duce music  having  all  the  tones  within  the 
40  range  of  music  sufficiently  like  the  original 

to  obtain  a  record  that  is  salable  commer- 
cially ;  this  is  especially  true  of  music  of  the 

piano,  and,  notwithstanding  many  millions 
of  phonograph  records  have  been  made  and 

45  sold,  records  formed  of  piano  music  alone 
are  not  sold  and  are  not  found  in  any  cata- 

logue of  the  manufacturers.  With  record- 
ing instruments  existing  before  this  inven- 

tion, it  is  impossible  to  produce  a  satisfac- 
50  tory  piano  record.  If  it  is  attempted  to 

record  the  overtones  which  give  music  its 
pleasing  qualities,  the  instrument  must  be 
made  very  sensitive,   as  the  waves  which 

form  overtones  are  many  times  weaker  than 
the  fundamentals.     If  the  recorder  is  made  55 
sufficiently  sensitive  to  so  record  these  over- 

tones, the  powerful  fundamental  tones  of  the 
bass  act  so  violently  upon  the  recorder  as  to 
throw  the  recording  knife  out  of  the  record- 

ing material  in  the  case  of  cylindrical  records  60 
and  give  excessive  amplitudes  in  the  case  of 
flat  records.     If  the  recorder  is  made  so  in- 

sensitive as  to  prevent  this  latter  action  no 
overtones  are  recorded  and  the  quality  is 
lost.     AVliile  at  the  present  time  manufac-  65 
turers  of  c^dindrical  records  use  the  piano  as 
an  accompaniment,  the  deep  bass  notes  are 
never  used,  but  only  those  in  the  higher  reg- 

ister; in  addition  the  vibrating  part  of  the 
recorder  itself  is  sympathetic  to  the  graver  70 
tones  and  serves  only  to  intensify  these  seri- 

ous defects.     I  have  by  exhaustive  experi- 
mentation  discovered  that  the  true   sound 

waves  over  the  whole  range  of  music  from 
the  most  grave  to  the  highest  pitched  tone  do  75 
not  actually  have  the  amplitudes  which  are 
implied  by  the  throwing  of  the  recording 
knife  out  of  contact  with  the  record  surface 
and  the  vibrating  j)eriods  of  the  recorder 
itself  need  not  necessarily  be  grave;   that  80 
this    is    due   to    defective    mechanism    con- 

structed upon  a  wrong  principle  and  that  if 
certain  changes  are  made  in  the  mechanism 
so  that  it  will  operate  upon  a  different  prin- 

ciple, it  may  be  adjusted  with  sufficient  sen-  85 
sitiveness  to  record  the  necessary  overtones 
and  the  most  powerful  bass  notes  of  a  piano 
and  permit  the  reproduction  of  the  original 
tone  with  almost  perfect  quality  and  with  a 
greater    volume    than    has    hitherto    been  90 
thought  possible.     I  have  traced  down  and 
ascertained  by  experiment  that  the  cause  of 
the  excessive  and  false  amplitudes  of  vibra- 

tion is  due  to  the  elasticity  of  the  recording 
mechanism   itself   and   by   eliminating   the  95 

principal  part  of  this  elasticit}^,  the  true  am- 
plitudes due  to  the  sound  waves  do  not  cause 

the  recording  knife  to  be  thrown  from  the 
recording  surface  when  the  recorder  is  ren- 

dered   sufficiently    sensitive    and    that    the  loo 
grave    tones    of    the    diaphragm    may    be 
changed  to  a  higher  rate  and  of  such  a  small 
amplitude  as  not  to  distort  the  record. 

The  ordinary  recording  mechanism  noAV 
in   general  use  consists  of  a   circular  dia-  105 
phragm  generally  of  glass  about  1\  inches  in 
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(liainetei-  and  from  .005  to  .007  of  an  inch 

in  thickness.  This  diaplu-agm  is  secured  to 
a  diamber  by  bcinff  phicod  between  two  or 
more  rings  of  rubber  at  its  edges  and 

5  chuiiped  or  cemented  to  the  edge  of  such 
opening.  The  recording  knife  is  generally 
fastened  to  the  center  of  the  diaphragm  and 
connected  to  a  lever  secured  to  the  edge  of 
the  chamber  to  take  the  thrust  of  the  knife 

10  in  cutting  the  record.  The  elastic  members 
of  this  device  are  two,  viz:  the  glass  disk 
which  is  flexed  by  the  pressure  of  the  sound 
waves  and  the  elastic  rubber  which  is 

strained  by  the  flexing  of  the  disk.     For  the 
15  purposes  of  illustration  let  such  a  disk  be 

cut  in  sections  like  the  spokes  of  a  wheel, 
there  will  be  a  number  of  vibrating  reeds 
each  elastic  and  flexing  by  itself  as  well  as 
flexing  by  distortion  of  its  rubber  support, 

20  'iiid  sj'mpathetically  resonant  to  some  tone 
in  the  lower  register  of  the  piano,  harp  or 
similar  instrument.  Independent  of  the  fact 
of  its  having  a  tone  or  vibrating  period,  it 
has   a   mass   and   possesses   weight   and   if 

25  moved  by  a  force  applied  at  the  end  of  such 

a  section  a  large  amount  of  the  power  ap- 
plied must  be  used  in  distorting  the  rubber 

clamp  in  addition  to  that  used  for  flexing 
the  section,  and  this  mass  under  the  action 

30  of  the  stored  power  in  the  rubber  tends  to 
make  several  movements  when  only  a  single 
impulse  was  given  to  its  end ;  thus  it  cannot 
possibly  follow  the  sound  waves  of  music. 
If  a  number  of  impulses  are  applied  to  the 

35  end  which  impulses  have  the  same  period  of 
vibration  as  the  section  itself,  the  amplitude 
due  to  the  first  few  waves  will  be  less  than 

the  following  waves,  although  the  original 

sound  waves  may  all  have  the  same  ampli- 
40  tude,  hence  there  can  be  no  true  record  of  a 

tone  the  same  as  that  of  the  sector,  and  this 
is  true  of  the  whole  diaphragm  which  is 
formed  of  a  large  number  of  sections,  so  to 
speak.    It  is  impossible  to  make  the  rubber 

45  clamps  of  uniform  elasticity,  hence  there 

will  be  many  parts  or  sections  of  the  dia- 
phragm with  different  vibrating  periods. 

Even  in  the  case  of  Avaves  having  vibrating 
periods  unlike  the  diaphragm,  their  action 

50  on  the  diaphragm  causes  energy  to  be  stoi'ed 
up  in  the  elastic  clamp,  and  the  action  ot 
this  stored  energy  on  the  mass  of  the  dia- 

phragm tends  to  force  it  to  make  more  vi- 
brations than  there  are  sound  waves,  pro- 

55  ducing  interference  and  false  amplitudes  not 
corresponding  to  the  sound  waves,  and  a 
large  proportion  of  the  energy  contained  in 
ei\ch  sound  wave  is  lost  as  heat  in  deform- 

ing the  rubber  (which  extends  around  the 
60  periphery  of  a  circle  about  3£-  inches  ii;  cir- 

cumference), which  energy,  if  applied  to 
flexing  the  very  elastic  glass  would  greatly 
increase  the  volume  of  sound,  and  permit  of 
the  recording  of  the  exceedingly  weak  over- 

65  tones.    I  may  mention  that  the  heat  lost  by 

distorting  rubber  is  very  much  greater  than 

by  distorting  glass,  as  the  latter  is  a  sub- 
stance of  great  elasticity  and  minimum  in- 
ternal friction,  w'hile  rubber  is  just  the  con- 
trary. The  recorder  in  general  use  is  akso  de-  70 

f'ective  b}'  reason  of  certain  other  causes 
which  cooperate  to  produce  distortion  of  the 
diaphragm.  First,  the  diaphragm  is  placed 
under  .strain  by  the  pressure  which  is  neces- 

sary to  force  the  recording  knife  into  the  75 
record  material.  This  pressure  varies  not 
only  with  the  material  but  with  diiferent 
degrees  of  hardness  occurring  upon  different 
parts  of  the  surface  of  the  record  material. 
Second,  the  record  itself  cannot  be  made  to  80 
run  absolutely  true.  These  two  causes  Avork 

in  conjunction  to  produce  an  eA'er  varying' 
flexure  of  the  diaphragm,  independent  or 
the  action  of  the  sound  waves,  and  this  con- 

tinuous flexure  of  itself  distorts  the  record  85 

produced  by  the  sound  waves.  Third,  the 
fact  that  the  fundamental  tone  of  the  dia- 

phragm and  its  elastic  support  is  graA'e  and 
of  great  amplitude,  and  constantly  varies  as 
the  tone  is  prolonged,  produces  additional  90 
distortion. 

In  the  recorder  of  my  invention,  a  A'ery 
Avide  departure  in  construction  is  made.  The 
diaphragm  is  not  secured  at  the  edges  but 
floats  in  a  mass  of  viscous  liquid  or  semi-  95 
liquid  material.  The  diaphragm  is  secured 
at  its  center  to  one  end  of  a  reed  which  is 

supported  at  its  other  end  by  an  elastic  con- 
nection from  the  chamber,  and  has  the  re- 
cording laiife  fastened  at  its  end  about  the  100 

center  of  the  diaphragm.  ^ATien  assembled 
the  diaphragm  and  knife  are  afloat  so  to 

sjDeak,  and  are  sustained  entirely  by  the  sup- 
ported end  of  the  reed.  The  viscosity  of  the 

semi  -  liquid  material  around  the  edges  is  105 
such  that  when  the  recorder  is  adjusted  so 
the  knife  tracks  the  record  material  to  the 

l^roper  depth,  the  diaphragm  Avill  haA^e  no 
stress  upon  it.  It  is  in  its  most  sensitive  con- 

dition, and  if  the  record  cylinder  is  eccen-  110 
trie  or  a  part  of  the  record  harder  than  an- 

other part,  the  viscous  liquid  offers  scarcely 
any  resistance  to  a  motion  of  translation  to 
such  sloAv  movements  but  on  the  other  hand 

acts  nearly  as  a  rigid  body  to  movements  of  115 

great  frequency  similar  to  sound  waA'es. 
The  edge  of  the  diaphragm  makes  scarcely 
any  movement  and  vet  is  free  of  all  strain 
whereas  if  the  record  is  untrue  the  edge  of 

the  diaphragm  may  make  moAements  sev-  120 
eral  times  greater  than  those  produced  by 

the  sound  AvaAes.  Thus  no  matter  A\-hat 
variation  in  the  hardness  of  the  material  or 

AA-hat  reasonable  amount  of  eccentric  mo- 
tion of  the  record  takes  place,  the  diaphragm  125 

is  unstressed  and  in  its  most  sensitiA'e  con- 
dition. The  viscous  semi-liquid  material  acts 

to  close  the  chamber  completely  and  thus 
permits  of  a  rise  and  fall  of  barometric 

pressure  Avhich  permits  sound  waves,  and  ̂  -^ 
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being  non-elastic  no  energy  is  stored  up  to 
distort  the  sound  waves,  and  tlie  amount  of 
energy  abstracted  is  less  than  if  the  dia- 
jihragm  "were  between  rings  of  rubber  or 

5  other  elastic  material,  and  such  energy  is 
not  returnable  to  the  mechanism  as  motion 
to  produce  distortion.  In  addition,  this 
want  of  elasticity  changes  the  fundamental 
note  of  the   diaphragm    and    environment 

10  from  a  grave  note  of  high  amplitude  to  a 
very  much  higher  note  and  of  a  greatly  re- 

duced amplitude  so  much  reduced  that  the 
combined  effect  of  the  sound  wave  and  the 

diaphragm  in  tune  with  it  is  entirely  insufii- 
15  cient  to  throw  the  knife  from  the  record  or 

disturb  in  an  appreciable  amount  the  quality 
of  the  recorder  sound.  The  viscosity  of  the 
material  used  around  the  edges  is  such  that 
its  surface  tension  prevents  it  from  floAving 

20  to  any  extent  at  ordinary  temperature  at 
slight  gravity  gradients,  hence  the  record- 

ing apparatus  if  kept  level  will  be  service- 
able for  several  days  and  then  the  viscous 

semi-fluid  material  is  quickly  and  easily  re- 
25  newed. 

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 — 

30  Figure  1  is  a  bottom  view  of  the  re- 
corder; Fig.  2  is  a  sectional  view  thereof 

taken  on  the  line  2 — 2  of  Fig.  1 ;  Fig.  3  is  a 
sectional  view  taken  on  the  line  3 — 3  of 

Fi^-.  2 ;  Fig.  4  is  a  front  view  of  the  body ; 
35  and  Fig.  5  is  an  enlarged  sectional  view  of 

the  body,  diaphragm  and  recording  knife. 
In  all  of  the  above  views  corresponding 

parts  are  represented  by  the  same  numerals 
of  reference. 

^0  The  hollowed  tube  1,  which  is  connected 
to,  or  is  a  continuation  of  the  usual  horn 
or  funnel,  is  carried  by  the  usual  support 
(not  shown)  and  has  ears  2 — 2  between 
Avhich  is  pivoted  the  head  or  barrel  3.     To 

*^  the  latter  is  secured  the  sound  box  or  body 
4  to  the  lower  face  of  which  is  connected 
the  glass  or  mica  diaphragm  5.  Across  the 
lower  face  of  the  body  and  below  the  dia- 

phragm is  the  tracking  lever  6,  which  serves 
^^  as  a  support  for  the  ball  7,  which  latter 

rests  upon  the  record  cylinder  and  supports 
the  body,  allowing  it  to  oscillate  about  the 
pivot  between  the  ears  2 — 2  and  accommo- 

date itself  to  all  large  irregularities  in  the 
^^  surface  of  the  blank. 

The  ball  7  is  of  a  comparatively  little 
curvature,  but  sufficient  to  permit  of  uni- 

versal adjustment,  and  is  preferably  made 
of  a  jewel,  of  which  sapphire  seems  to  be 

^"  the  best  material,  as  it  does  not  have  any 
appreciable  chemical  effect  upon  the  record 
blank;  furthermore  it  is  susceptible  of 
taking  a  high  polish,  so  that  its  passage  over 
the  record  will  not  scratch  or  otherwise  in- 

"^  jure  it. 

The  lever  6  is  connected  to  one  end  of  the 

body  4,  by  means  of  a  screw  8,  which  passes 
through  a  slot  9  formed  within  an  elastic 
extension  10  of  the  lever  which  forms  an 
elastic  connection,  so  that  the  lever,  together  70 
with  the  ball  7  may  be  adjusted  in  relation 
to  the  center  of  the  diaphragm.  The  other 
extremity  of  the  lever  engages  with  an  ad- 

justing screw  11,  passing  through  a  threaded 
opening  in  an  extension  12  on  the  body,  and  75 
by  means  of  which  the  relative  position  of 
the  ball  7  and  the  body  may  be  adjusted 
when  the  machine  is  running. 

The  knife  13  is  attached  to  the  diaphragm 
adjacent  to  its  center  and  on  the  same  line  80 
of  travel  as  the  ball  7,  by  means  of  a  support 
or  foot  14  which  is  formed  preferably  of 
magnesium  on  account  of  lightness.  The 
foot  14  is  secured  to  the  diaphragm  by  a 
suitable  cement,  such  as  melted  shellac.  85 

The  diaphragm  is  connected  at  its  periph- 
ery to  the  bottom  of  the  chamber  or  body 

by  means  of  a  mass  of  viscous  or  semi- 
liquid  material  15,  so  that  it  will  be  entirely 
supported  against  gravity  and  the  thrust  of  90 
the  cutting  knife  solely  by  the  elastic  reed 
16,  the  material  15  forming  a  seal  to  close 
the  joint  between  the  edges  of  the  diaphragm 
and  the  chamber.  The  reed  is  preferably 
made  of  white  pine  or  similar  light  wood  95 
and  is  of  a  varying  vertical  section,  deeper 
than  it  is  wide  and  is  secured  to  the  foot  14 
by  a  cement,  preferably  melted  shellac. 

The  end  of  the  reed  at  17  is  made  much 
thinner,  so  that  it  will  vibrate  easily  and  the  100 
reed  increases  gradually  in  vertical  dimen- 

sions, toward  the  fixed  extremity,  the  con- 
figuration of  the  entire  reed  being  such  that 

it  will  be  practically  unsympathetic  with 
any  note  of  great  amplitude,  and  on  account  105 
of  the  varying  vertical  section  will  give  no 
harmonics  that  Avould  tend  to  disturb  the 
record.  The  end  17  of  the  reed  is  secured 
to  a  pillar  18  formed  upon  a  continuation  of 
the  body  4.  lio 

The  stiffness  of  the  reed  at  17  should  be 
sufficient,  so  that  the  act  of  tracking  the 
knife  in  the  record  will  not  cause  the  edge 
of  the  diaphragm  to  be  forced  against  the 
edge  of  the  body  4,  but  only  moved  in  the  115 
viscous  liquid.  The  knife  illustrated  is  of 
usual  form.  The  reed  16  forms  a  continua- 

tion of  the  knife,  and  is  in  the  -direct  line  of 
thrust  caused  by  the  action  of  the  record 
upon  the  knife.  When  the  reed  is  arranged  120 
at  an  angle  to  the  thrust  caused  by  the  action 
of  the  record  on  the  knife,  the  knife  has  a 

tendency  to  "chatter"  which  injuriously 
affects  the  record. 

The  mass  of  viscous  or  semi-fluid  material  125 
15  does  not  serve  to  supj^ort  the  diaphragm 
against  gravity,  but  serves  as  a  moving  point 
or  points  about  which  the  diaphragm  vi- 

brates. It  is  necessai-y  to  keep  the  quantity 
of  viscous  material  in  use  in  the  manner  130 
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shown,  down  to  the  smallest  quantity  to  per- 
mit of  its  surface  tension  l>eing  sutncient  to 

holil  it  up  in  position,  and  not  How  to  any 

ai)pret'ial)le  extent  by  <iravity.  Of'  the  many 
5  vist'ous  or  semi -liquid  materials  experi- 

mented upon,  that  protliiced  by  burning 
pure  crude  ])ara-rubber  is  the  best.  A  piece 
about  I  of  an  inch  thiclt  and  two  inches  long 
is  set  on  fire  at  one  end  and  as  it  softens 

10  ;ui(l  melts  it  is  rubbed  while  still  burning 

upon  the  edge  of  a  dish.  In  character  it  re- 
sembles a  thick  varnish,  it  has  great  surface 

tension  and  great  viscosity,  it  is  not  changed 
by  action  of  the  atmosphere  and  altogether 

15  is  a  peculiar  substance  and  well  adapted  for 
the  purpose.  It  can  be  produced  of  varying 
degrees  of  viscosity  by  a  proper  numipula- 
tion  of  the  heat  and  thus  give  a  range  for 
varying  conditions.    The  space  between  the 

20  inner  edge  of  the  diaphragm  and  the  body  4 
will  usually  be  .020  of  an  inch  and  between 
the  edges  of  the  diaphragm  and  the  inside 
encircling  flange  19  about  .010  of  an  inch 
and  below  the  lower  edge  of  the  diaphragm 

25  and  the  flange  19  should  project  a  sufficient 
distance  to  hold  the  viscous  material.    These 
dimensions  can  be  varied  to  meet  varying 
conditions. 

The  form  of  recorder  which  I  have  de- 
30  vised  and  which  is  illustrated  in  Figs.  1  and 

2  also  has  some  advantages  over  that  in 
conunon  use,  as  the  chamber  for  producing 
the  final  pressures  upon  the  diaphragm  is 
small  and  of  a  proper  proportion,  and  is  so 

35  arranged  in  relation  to  the  receiving  fun- 
nel or  horn  that  the  sound  waves  do  not  suf- 
fer either  partial  or  total  deflection  at  an}^ 

point  and  at  the  same  time  the  wall  friction 
is  reduced.     This  is  accomplished  by  form- 

40  ing  the  head  or  barrel  3  of  the  same  width 
practically  throughout  (see  Fig.  1)  and  not 
tapering  it  as  it  laterally  enters  the  body  4 
as  has  hitherto  been  the  practice.  The  top 
and  bottom  20  and  21  respectively  of  the 

45  opening  -\vithin  the  head  3  approach  as  the}'^ 
near  the  diaphragm,  but  the  sides  do  not. 
The  top  20  of  the  head  forms  a  line  prac- 

tically continuous  with  the  upper  surface 
22  of  the  inside  of  the  body  4,  which  upper 

50  surface  inclines  from  a  point  co-incident 
with  the  connection  of  the  head,  to  the  other 
edge  of  the  diaphragm  at  23 ;  and  there  are 
no  angles  or  obstructions  in  the  path  of  the 
sound   waves.     By   connecting   the   head   3 

55  with  the  side  of  the  body  4,  the  air  passage 
way  is  straight,  consequently  the  sound 
waves  do  not  suffer  any  deflection,  and  by 
the  use  of  the  proper  funnel  angle  the  power 
of  the  sound  waves  to  act  upon  the  dia- 

60  phragm  is  greatly  increased. 
A  small  weight  24  is  preferabl}'  remov- 

ably carried  on  the  head  4,  and  which  may 
be  changed  or  varied  to  suit  the  conditions 
of  work,   or   character   of  sound   required. 

65  The  center  of  gravity  of  the  weight  should 

ordinarily  be  directly  over  the  center  of  the 
tracking  ball  7. 
By  adjusting  the  position  of  the  ball  7 

upon  tile  record  by  means  of  the  screw  11, 
the  whole  recorder  can  rapidly  and  easily  70 
be  made  to  approach  and  recede  from  the 
face  of  the  recording  material  aiul  thus  per- 

mit of  the  adjustment  of  tracking  of  the  re- 
cording knife  to  the  required  depth  into  the 

record  mateiial  after  the  machine  is  started.  75 
In  tlie  act  of  forcing  the  knife  into  the 
record  material,  the  reed  IG  is  flexed  at  its 
j)oint  of  fastening  17.  If  the  reduced  sec- 

tion of  the  reed  at  17  is  made  stiff  the  reed 
as  a  whole  will  be  very  little  flexed  and  there  go 
will  be  but  a  slight  movement  of  the  edge 
of  the  diaphragm  in  the  viscous  semi-liquid 
material,  and  during  the  act  of  flexing  of 
the  reed,  the  diaphragm  will  also  be  flexed 
due  to  the  retardation  of  its  movement  35 
through  the  viscous  liquid,  but  when  the 
knife  is  once  tracked  all  stress  on  the  dia- 

phragm is  removed.  To  rapid  movements, 
like  sound  waves,  the  resistance  to  motion  is 
powerful  and  the  diaphragm  has  little,  if  90 
any,  to  and  fro  movement  at  its  edges,  the 
recording  being  due. almost  entirely  to  flex- 

ing of  the  diaphragm. 
If  the  part  17  of  the  reed  is  made  very 

thin,  the  reed  will  be  flexed  to  a  greater  95 
extent  and  the  movement  of  the  diaphragm 
in  the  viscous  liquid  will  be  greater,  but  in 
no  case  will  the  edge  of  the  diaphragm 

touch  the  metallic  parts,  but  will  always'be 
free  and  immersed  in  the  liquid,  A  move-  100 
nient  of  more  than  .02  of  an  inch  will 

seldom  be  required  and  the  proportions  illus- 
trated should  be  sufficient  to  permit  of 

movements  of  this  amount.  The  thickness 
of  the  reed  at  17  is  easily  changed,  and  105 
serves  to  adjust  the  sensitiveness  of  the 
whole  vibrating  portion  of  the  recorder  and 
the  energy  stored  up  in  the  elasticity  of 
that  portion  of  the  reed  at  17  is  quite  small 
as  comjDared  to  that  of  a  diaphragm  clamped  110 
in  rubber's  at  its  edges,  hence  the  movements 
of  the  vibrating  apparatus  due  to  its  own 

elasticity  or  capacity  to  i-eturn  the  stored 
up  energy  is  very  small  and  negligible  and 
therefore  the  full  effect  of  the  condensations  115 
and  rarefications  of  the  sound  waves  comes 

into  full  play  without  the  disturbance  pro- 
duced by  elastic  mechanism  of  the  recorder 

mechanism  as  now  used. 

It  is  obvious  that  the  principle  of  opera-  120 
tion  can  be  varied  in  many  ways  and  that  it 

can  be  emplo3'^ed  for  recording  on  machines 
of  the  disk  form,  to  prevent  the  making  of  a 
record  of  excessive  amplitudes,  produced  by 

the  conjunction  of  the  sound  waves  and  elas-  125 
tic  recording  mechanism  and  which  the  re- 

producing needle  does  not  and  cannot  fol- 
low, but  jumps  across,  and  also  to  record  the 

sound  more  perfectly,  to  strengthen  the  over- 
tones and  increase  the  volume  of  sound.  130 
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While  I  have  described  my  improvements 
as  being  particularly  designed  for  use  in  ap- 

paratus of  the  phonograph  type,  it  will  be 
understood  that  parts  of  it  may  be  used  in 

5  any  art  tn  which  diaphragms  are  employed 
for  recording  or  transmitting  sounds. 

In  the  various  claims,  it  is  to  be  under- 
stood that  wherever  the  term  "  liquid  ma- 

terial "  is  used,  denoting  the  means  by  v>'hich 
10  the  periphery  of  the  diaphragm  is  connected 

to  the  sound  box,  a  generic  construction  is  to 
be  given  the  same,  including  substances 

■which  flow  more  or  less  readily,  some  of 
which  are  sometimes  termed  semi-liquid  ma- 

15  teriais,  the  consistency  of  the  material  being 
only  determined  by  the  qualification  that  it 
must  be  characterized  by  great  internal  fric- 

tion or  viscosity. 
Having  now  described  my  invention,  what 

20  I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent,  is  as  follows: 

1.  In  a  device  for  recording  sound  waves, 
a  vibratory  plate  or  disk  connected  to  a 
frame    by   a    permanently    liquid    material 

25  which  is  characterized  by  great  internal  fric- 
tion or  viscosity,  substantially  as  set  forth. 

2.  In  a  device  for  recording  sound  waves, 
a  vibratory  plate  or  disk  connected  to  a 
frame  by  burnt  rubber,  substantially  as  set 

30  forth. 

3.  In  a  device  for  recording  sound  waves, 
a  vibratory  plate  or  disk,  the  edges  of  which 
are  connected  to  a  frame  by  a  permanently 
liquid   material   Avhich   is   characterized   by 

35  great  internal  friction  or  viscosity,  substan- 
tially as  set  forth. 

4.  In  a  device  for  recording  sound  waves, 
a  vibratory  plate  or  disk  supported  at  or 
near  its  center  and  connected  to  a  frame  by 

40  a  permanently  liquid  material  which  is  char- 
acterized by  great  internal  friction  or  vis- 

cosity, substantially  as  set  forth. 
5.  In  a  device  for  recording  sound  waves, 

a  vibratory  plate  or  disk  supported  at  or 
45  near  its  center  and  connected  to  a  frame  by 

burnt  rubber,  substantially  as  set  forth. 
6.  In  a  device  for  recording  sound  waves, 

the  combination  of  a  record  surface,  a  dia- 
phragm and  stylus  capable  of  moving  as  a 

50  whole  toward  and  away  from  said  surface 
and  a  reed  connected  at  one  end  to  the  dia- 

phragm and  at  its  other  end  to  a  support 
and  operating  to  support  the  diaphragm  and 
by  flexure  to  permit  movements  of  the  dia- 

55  phragm,  substantially  as  set  forth. 
7.  In  a  device  for  recording  sound  waves, 

the  combination  of  a  record  surface,  a  dia- 
phragm and  stylus  capable  of  moving  as  a 

whole  toward  and  away  from  said  surface,  a 
^^  reed  connected  at  or  near  one  end  to  the  dia- 

phragm and  at  its  other  end  to  a  support 
and  operating  to  support  the  diaphragm  and 
by  flexure  to  permit  movements  of  the  dia- 

phragm, said  reed  extending  longitudinally 
^^  in  line  with  the  thrust  of  the  record  sur- 

face upon  the  recording  stylus,  substantially 
as  set  forth. 

8.  In  a  device  for  recording  sound  waves, 
the  combination  of  a  sound  box  having  an 
opening,  a  diaphragm  occupying  a  position  70 
within  said  opening  and  a  seal  between  said 
diaphragm  and  oj^ening  composed  of  a  per- 

manently liquid  material  characterized  by 
great  internal  friction  or  viscosity,  substan- 

tially as  set  forth.  75 
9.  In  a  device  for  recording  sound  waves, 

the  combination  of  a  sound  box  having  an 
opening,  a  diaphragm  occupying  a  position 
within  said  opening  and  a  seal  between  said 
diaphragm  and  opening  composed  of  burnt  go 
rubber,  substantially  as  set  forth. 

10.  In  a  device  for  recording  sound  waves, 
the  combination  of  a  sound  box  having  an 
opening,  a  diaphragm  within  said  opening, 
a  support  connected  to  said  diaphragm  at  85 
or  near  its  center  and  a  seal  between  said 

diaphragm  and  opening  composed  of  a  per- 
manently liquid  material  having  great  in- 

ternal friction  or  viscosity,  substantially  as 
set  forth.  90 

11.  In  a  device  for  recording  sound  waves, 
the  combination  of  a  sound  box  having  an 
opening,  a  diaphragm  within  said  opening, 
a  support  connected  to  said  diaphragm  at  or 
near  its  center  and  a  seal  between  said  dia-  95 
phragm  and  opening  composed  of  burnt 
rubber,  substantially  as  set  forth. 

12.  In  a  device  for  recording  sound  waves, 
the  combination  of  a  vibratory  diaphragm, 
connected  to  a  frame  by  a  permanently  100 
liquid  material  characterized  by  great  in- 

ternal friction  or  viscosity,  and  a  reed  con- 
nected at  one  end  to  the  diaphragm  and  at 

its  other  end  to  a  support,  and  operating  by 
flexure  to  permit  movements   of  the   dia-  105 
phragm,  substantially  as  set  forth. 

13.  In  a  device  for  recording  sound  waves, 
the  combination  of  a  vibratory  diaphragm 
connected  at  or  near  its  edges  to  a  frame  by 
a  permanently  liquid  material,  characterized  110 
by  great  internal  friction  or  viscosity,  and 
connected  at  or  near  its  center  to  a  vibratory 

support,  substantially  as  set  forth. 
14.  In  a  device  for  recording  sound  waves, 

the  combination  of  a  vibratory  diaphragm  115 
connected  at  or  near  its  edges  to  a  frame  by 
burnt  rubber,  and  connected  at  or  near  its 
center  to  a  vibratory  support,  substantially 
as  set  forth. 

15.  In  a  device  for  recording  sound  waves,  120 
the  combination  of  a  record  surface,  a  dia- 

phragm and  stylus  capable  of  moving  as  a 
whole  toward  and  away  from  said  surface, 

and  a  reed  of  tapered  vertical  section  con- 
nected at  one  end  to  the  diaphragm  and  at  125 

its  other  end  to  a  support,  and  operating  to 
support  the  diaphragm  and  by  flexure  to 
permit  movements  of  the  diaphragm  and 
stylus,  substantially  as  set  forth. 

16.  In  a  device  for  recording  sound  waves,  130 
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the  coiubiiiiition  of  a  record  surface,  a  dia- 
pliragm  ami  .stylus  capable  of  moving  as  a 
whole  toward  and  away  from  said  surface, 
and  a  wcKxlen  reed  connected  at  one  end  to 

5  the  diajjliragm  and  at  the  other  end  to  a 

sujjport  and  operating  to  support  the  dia- 
l)hragni  and  hv  flexure  to  permit  movement 
of  the  diaphragm  and  stylus,  substantially  as 
set  forth. 

10  IT.  In  a  device  for  recording  sound  waves, 
the  combination  of  a  record  surface,  a  dia- 

phragm and  stylus  capable  of  moving  as  a 
whole  toward  and  away  from  said  surface, 
and  a  reed  connected  at  one  end  to  the  dia- 
ls phragm  and  having  its  other  end  of  reduced 
section  and  connected  to  a  support,  said  reed 
operating  to  support  the  diaphragm  and  by 
flexure  to  permit  movement  ot  the  dia- 

phragm and  stylus,  substantially  as  set  forth. 
20  18.  In  a  device  for  recording  sound  waves, 

the  conibiuation  of  a  record  surface,  a  dia- 
phragm, a  st3lus  moving  toward  and  away 

from  said  surface  and  a  reed  of  tapered 
vertical  section  connected  to  said  diaphragm, 

25  and  having  its  other  end  of  reduced  section 
and  connected  to  a  support  and  operating  by 
flexure  to  permit  movements  of  the  dia- 

phragm and  stylus,  the  largest  vertical  sec- 
tion of  the  reed  being  adjacent  the  reduced 

30   portion,  substantially  as  set  forth. 
19.  In  a  device  for  recording  sound  waves, 

the  combination  of  a  sound  box  having  an 
opening  closed  by  a  diaphragm  and  a  second 
opening  for  receiving  the  sound  waves,  said 

35  latter  opening  being  substantially  equal  in 

width  to  the  diajDhragm  oi^ening,  substan- 
tially as  set  forth. 

20.  In  a  deA'ice  for  recording  sound  waves, 
the  combination  of  a  sound  box  having  an 

40  opening  closed  by  a  diaphragm  and  a  second 
opening  for  receiving  the  sound  waves,  said 

latter  opening  being  substantialh'  equal  in 
width  to  the  diaphragm  opening  and  situ- 

ated at  one  side  thereof,  substantially  as  set 
forth.  45 

'jiI.  In  a  device  for  recording  sound  waves, 
the  combination  of  a  sound  box  having  an 
opening  closed  by  a  diaphragm  and  a  second 
opening  communicating  with  a  passage  for 
conveying  the  sound  waves,  said  latter  open-  50 
ing  l)eing  substantially  equal  in  width  to  the 
diaphragm  opening  and  situated  at  one  side 
thereof,  and  the  lateral  walls  of  the  said  pas- 

sage being  parallel,  substantially  asset  forth. 
'22.  In  a  device  for  recording  sound  waves,  55 

a  sound  box  having  an  opening  in  which  the 
diaphragm  is  situated,  a  wall  opposite  said 
opening,  aufl  a  second  opening  at  one  side  of 
the  diaphragm  opening,  said  walls  sloping 
uniforndy  from  a  point  adjacent  the  second  60 
opening  to  a  point  adjacent  the  far  edge  of 
the  diaphragm,  substantially  as  set  forth. 

23.  In  a  device  for  recording  sound  waves, 
the  combination  of  a  sound  box  having  an 
o^jening  in  which  the  diaphragm  is  situated  65 
and  a  sound  conveying  tube  opening  into 
the  side  of  said  box.  the  upper  and  lower 
walls  of  said  tube  and  sound  box  converging 

as  they  approach  the  diaphragm,  substan- 
tially as  set  forth.  70 

24.  In  a  device  for  recording  sound  waves, 
the  combination  of  a  sound  box  having  an 

oix^ning  in  which  the  diaphragm  is  situated 
and  a  sound  conveying  tube  opening  into  the 
side  of  said  box,  the  upper  and  lower  walls  75 
of  said  tube  and  sound  box  converging  as 
they  approach  the  diaphragm  and  the  top  of 
the  sound  box  being  practically  a  continua- 

tion of  the  upper  wall  of  the  tube,  substan- 
tialh'  as  set  forth.  80 

This   specification   signed   and   witnessed 
this  11th  day  of  November  1903. 

THOMAS  A.  EDISON. 
Witnesses : 

Leonard  A.  Di'er, 
Jxo.  RoBT.  Taylor. 
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UNITED  STATES  PATENT  OFFICE. 
CLARENCE  W.  CLAUD,  OF  NASHVILLE,  TENNESSEE,  ASSIGNOR  OF  ONE-HALF  TO  JOHN 

H.  CLAUD,  ONE-FOURTH  TO  FELIX  W.  CLAUD,  AND  ONE-FOURTH  TO  INNIS  A.  CLAUD, 
ALL  OF  NASHVILLE,  TENNESSEE. 

REPEATING  ATTACHMENT  FOR  GRAPHOPHONES. 

963,315. Specification  of  letters  Patent.       Patented  June  31,  1910. 

Application  filed  May  22,  1909.     Serial  No.  497,580. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Clarence  W.  Claud, 

a  citizen  of  the  United  States,  residing  at 
Nashville,  in  the  county  of  Davidson,  State 

5  of  Tennessee,  have  invented  certain  new  and 
useful  Improvements  in  Repeating  Attach- 

ments for  Graphophones ;  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. 

This  invention  relates  to  attachments  for 
graphophones  and  particularly  to  that  class 
of  instruments  employing  a  cylinder  record. 

15  One  object  of  the  invention  is  the  pro- 
vision of  a  means  for  shifting  the  carriage 

from  one  end  of  a  record  to  the  opposite  end 
and  thence  bringing  the  needle  into  engage- 

ment with  the  cylinder  to  repeat  the  matter 
20  on  the  record. 

Another  object  is  the  provision  of  a  means 
for  lifting  the  needle  clear  of  the  record  dur- 

ing the  shifting  movement  and  for  bringing 
the  same  into  engagement  with  the  record  at 

25  the  end  of  the  shifting  movement. 
A  further  object  is  the  provision  of  a 

means  for  automatically  accomplishing  the 
above  mentioned  objects.  And  a  still  fur- 

ther object  is  the  provision  of  a  device  which 
30  may  be  applied  to  most  forms  of  grapho- 

phones now  in  use  without  changing  the 
construction  of  the  same. 
With  these  and  other  objects  in  view  as 

will  more  fully  hereinafter  appear,  the  pres- 
35  ent  invention  consists  in  certain  novel  details 

of  construction  and  arrangement  of  parts, 
hereinafter  fully  described,  illustrated  in  the 
accompanying  drawings  and  more  particu- 

larly pointed  out  in  the  appended  claims,  it 
40  being  understood  that  various  changes  in  the 

form,  proportion,  size  and  minor  details  of 
the  device  may  be  made  without  departing 
from  the  spirit  or  sacrificing  any  of  the  ad- 

vantages of  the  invention. 
45  In  the  accompanying  drawings  forming 

part  of  the  specification: — Figure  1  is  a 
fi-ont  elevation  of  a  graphophone  showing 
the  invention  applied  thereto  and  the  needle 
held  in  engagement  with  the  cylinder.     Fig. 

50  2  is  a  similar  view  but  showing  the  position 
of  the  parts  when  the  needle  is  out  of  en- 

gagement with  the  cylinder  or  during  the 

shifting  movement.  Fig.  3  is  a  detailed  per- 
spective of  the  plate  and,  its  attachments. 

Fig.  4  is  a  plan  view  of  the  device.  55 
Similar  numerals  of  reference  are  em- 

ployed to  designate  corresponding  parts 
throughout. 

The  invention  consists  primarily  in  a  re- 
peating device  designed  to  repeat  the  con-  60 

tents  of  a  cylinder  over  and  over  again  with- 
out the  necessity  of  manually  operating  the 

carriage  and  as  shown  in  the  drawings  a 
vertically  disposed  base  plate  5  between  the 
carriage  frame  posts  6  and  7  is  disposed  on  65 
the  upper  face  of  the  box  8.     The  plate  5  is 
oblong  and  provided  on  one  face  and  at  its 
opposite  ends  with  wedge  blocks  9  and  10, 
the  opposed  inner  sides  of  which  are  de- 

signed to  bear  against  the  opposite  outer  70 
sides  of  the  posts  6  and  7  in  order  to  se- 

cure the  plate   5   in   vertical   position,   as 
shown  in  Figs.   1  and  2.     The  lower  lon- 

gitudinal  side  of  the  plate  5   is  provided 
with  notches  11  and  12  which  receive  the  75 
controlling  screw  13  and  operating  lever  14 
disposed   on   the   upper   face   of    the   box. 
The  carriage  slide  is  designated  by  the 

numeral  15  and  the  carriage  which  slides 
thereon  by  the  numeral  16.  The  carriage  80 
lever  is  shown  at  17  as  extending  outwardly 
from  the  carriage  and  slide  bar  and  per- 

forms the  usual  function  of  raising  and  low- 
ering the  carriage  from  and  into  engagement 

with  the  cylinder.  85 
The  plate  5  is  medially  provided  with  a 

longitudinal  opening  18  which  receives  the 
carriage  lever  17.  The  opening  18  is  suffi- 

cient in  length  to  permit  the  carriage  lever 
to  move  therein  from  one  end  of  its  journey  90 
to  the  other  over  the  face  of  the  record. 
The  end  wall  of  the  opening  18  which  lies 
adjacent  the  finishing  end  of  the  cylinder 
is  inclined  outwardly  as  shown  at  19, 

for  a  portion  of  its  length  and  thence  ex-  95 
tended  outwardly  and  parallel  with  the 
lower  side  as  shown  at  20,  the  parallel  por- 

tion 20  terminating  in  a  downward  exten- 
sion 21  parallel  with  the  opposite  end  wall. 

What  will  subsequently  be  termed  a  guide  100 
block  is  designated  at  22.    This  -  block  is 
substantially  the  shape  of  a  trapezoid   in 
contour  having  its  longer  and  parallel  sides 
parallel  with  the  longitudinal  sides  of  the 
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opening  18  and  its  opposite  ends  23  and  24 
inclined  oiitAvardly  and  in  opposite  direc- 

tions. Tlio  length  and  ̂ vidth  of  the  block 
is  considerablj'  less  than  that  of  the  opening 

5  18  and  it  is  so  disposed  within  the  opening 
that  its  lower  longitudinal  side  forms  a 
narrow  gnide  opening  25,  with  the  corre- 

sponding side  of  the  opening  18  and  a  simi- 
lar guide  opening  20  is  formed  b}^  the  upper 

10  longitudinal  side  of  the  block  and  upper 
side  of  the  opening  18.  Connection  between 
the  block  and  face  of  the  plate  may  be  made 
in  any  manner  and  in  the  present  instance 
substantially    U    shaped   straps   are   shown 

15  having  their  terminals  secured  to  the  face 
of  the  block  and  the  face  of  the  plate. 
As  before  stated,  the  opening  18  is  de- 

signed to  receive  the  carriage  lever  17  and 
when  in  position  and  the  carriage  lowered 

20  the  lever  extends  through  the  opening  and 
is  in  a  plane  with  the  ojiening  2(1.  When 
the  carriage  is  moved  to  the  starting  end  of 
the  cylinder  or  that  end  remote  from  the 
inclined  end  19  of  the  opening,  and  begins 

25  moving  toward  the  opposite  end  of  the  cyl- 
inder, the  free  end  of  the  lever  will  enter  the 

guide  opening  26.  "WTien  the  carriage  ar- rives adjacent  the  finishing  end  of  the  cyl- 
indei',  the  free  end  of  the  lever  will  be  in 

30  engagement  with  the  inclined  end  19,  and 
further  movement  of  the  carriage  will  result 
in  the  inclined  end  depressing  the  lever, 
whereby  the  needle  will  be  lifted  from  en- 

gagement with  the  cylinder  and  movement 
35  of  the  carriage  stopped.  AVhen  the  parts 

are  in  these  positions  the  lever  will  be  in 
alinement  with  the  lower  guide  opening  25, 
and  in  order  to  return  the  carriage  to  the 
starting  end  of  the  cylinder,  the  following 

40  construction  is  employed:— By  referring  to 
Figs.  1  and  2,  it  will  be  seen  that  the  car- 

riage slide  15  is  provided  with  a  coil  com- 
pression spring  28,  which  completely  en- 

circles the  slide  and  has  one  end  bearing 
45  on  the  end  post  6  or  that  end  adjacent  the 

finishing  end  of  the  cylinder  and  its  oppo- 
site end  bearing  on  the  carriage  16.  Thus 

it  will  be  seen  as  the  carriage  and  needle 
are  moved  over  the  surface  of  the  cylinder 

50  the  spring  Avill  be  compressed  until  the  lever 
has  been  depressed  as  before  described  and 
is  in  alinement  with  the  guide  opening  25, 
whereupon  the  tension  of  the  spring  28  will 
be  sufficient  to  return  the  carriage  to  the 

55  starting  end  of  the  cylinder. 
After  the  carriage  has  been  forced  by  the 

spring  28  to  the  starting  end  of  the  cylinder, 
it  is  obvious  that  some  means  must  be  pi'o- 
vided  for  elevating  the  lever  in  order  to 

60  again  bring  the  needle  in  engagement  with 
the  cylinder  and  in  order  to  accomplish  this 
result  the  following  construction  is  em- 

ployed:— By  referring  now  to  Figs.  1  and 
2,  it  will  be  seen  that  a  leaf  spring  desig- 

65  nated  by  the  numeral  27,  has  one  end  se- 

cui-ed  to  the  lower  longitudinal  side  of  the 
opening  18,  and  at  a  point  substantially  in 
alinement  with  the  horizontal  center  of  the 

block  22.  The  leaf  spring  is  curved  up- 
wardly and  outwardly  as  shown  and  its  70 

free  end  is  disposed  adjacent  that  end  of 
the  opening  18  remote  from  the  inclined 
end  19.  Thus  it  will  be  seen  when  the  car- 

riage lever  arrives  at  a  point  adjacent  the 
end  of  the  passage  25,  it  will  bear  on  the  75 
leaf  spring  27.  and  when  the  lever  has 
reached  the  end  of  the  block  22,  the  spring 
will  move  upwardly  and  lift  the  lever, 
whereb}^  the  needle  will  engage  with  the 
cylinder.  go 

From  the  foregoing  it  can  be  seen  that  I 
have  provided  a  structure  which  is  com- 

paratively simple  and  inexpensive  to  manu- 
facture and  which  can  be  readily  applied  to 

most  fonns  of  graphophones  now  in  use.  85 
It  will  be  seen  that  the  device  operates  posi- 

tively to  both  raise  and  lower  the  carriage 
and  shift  the  same.  It  Avill  be  understood 
that  the  spring  motor  which  operates  the 
graphophone  will  be  sufficient  to  compress  90 
the  springs  27  and  28,  it  being  understood 
that  the  tension  of  these  springs  will  be  pro- 

portioned accordingly. 
Having  thus  described  my  invention,  what 

is  claimed  as  new,  is:  95 
1.  In  a  repeating  attachment  for  grapho- 

phones, the  combination  with  the  carriage, 
and  carriage  lever ;  of  a  plate  having  a  guide 
opening  for  the  carriage  lever,  a  stationary 
member  combined  with  said  plate  and  co-  100 
operating  with  the  sides  of  the  opening  for 
operating  the  lever  to  raise  and  lower  the 
carriage,  and  means  for  shifting  the  carriage 
from  one  end  of  the  opening  to  the  other 
end.  105 

2.  In  a  repeating  attachment  for  grapho- 
phones, the  combination  with  the  carriage, 

and  carriage  lever;  of  a  plate  having  a  guide 
opening  for  the  carriage  lever,  a  stationary 
member  carried  by  the  plate  and  located  in  HO 
the  guide  opening  for  automatically  operat- 

ing the  lever  to  raise  and  lower  the  carriage, 
and  means  for  automatically  shifting  the 
carriage  from  one  end  of  the  opening  to  the 
other  end.  115 

3.  In  a  repeating  attachment  for  grapho- 
phones, the  combination  with  the  carriage, 

and  carriage  lever ;  of  a  plate  having  a  guide 
ojiening  for  the  carriage  lever,  means  dis- 

posed within  the  opening  and  cooperating  120 
with  the  sides  of  the  same  for  operating  the 
lever  to  automatically  raise  and  lower  the 

carriage  and  means  for  shifting  the  car- 
riage from  one  end  of  the  opening  to  the 

other  end.  125 
4.  In  a  repeating  attachment  for  grapho- 

phones, the  combination  with  the  carriage, 
and  carriage  lever,  of  a  plate  having  a  guide 
opening  for  the  carriage  lever,  means  at  one 

end  of  the  opening  to  depress  the  lever  and   ̂ ^^ 
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means  for  shifting  the  carriage  to  the  oppo- 
site end  of  the  opening  and  a  leaf  spring  at 

the  latter  end  for  lowering  the  carriage. 
5.  In  a  repeating  attachment  for  grapho- 

5  phones,  the  combination  with  the  carriage, 
and  carriage  lever,  of  a  plate  having  a  guide 

opening  for  the  carriage  lever,  means  com- 
bined with  said  plate  for  automatically  op- 

erating the  lever  to  raise  and  lower  the  car- 
lo riage  and  means  embracing  the  carriage  slide 
bar  for  automatically  shifting  the  carriage 
from  one  end  of  the  opening  to  the  other  end. 

6.  In  a  repeating  attachment  for  grapho- 
phones,   the   combination   with   a   carriage, 

15  and  carriage  lever;  of  a  plate  provided  with 
an  elongated  opening,  a  block  disposed  with- 

in said  opening  having  its  sides  spaced  from 
the  sides  of  the  latter,  whereby  guide  open- 

ings are  formed  for  the  reception  of  the  car- 
20  riage  lever,  means  combined  with  the  plate 

and  serving  to  move  the  lever  when  the  same 
has  moved  beyond  one  end  of  the  block  and 
means  for  shifting  the  lever  to  the  opposite 
end  of  the  block. 

25  7.  In  a  repeating  attachment  for  grapho- 
phones  the  combination  with  the  carriage, 
and  carriage  lever ;  of  a  plate  provided  with 

an  opening,  one  end  wall  of  which  is  in- 
clined, a  block  disposed  in  and  spaced  from 

the  sides  of  said  opening  and  having  an  in-  30 
clined  end  parallel  and  spaced  from  the  in- 

clined end  of  the  opening,  whereby  guide 
openings  are  formed  for  the  reception  of 
the  carriage  lever,  means  combined  with  the 
plate  and  serving  to  move  the  lever  when  35 
the  same  has  moved  beyond  one  end  of  the 
block  and  means  for  shifting  the  lever  to 
the  opposite  end  of  the  block. 

8.  In  a  repeating  attachment  for  grapho- 
phones  the  combination  with  a  carriage  and  40 
carriage  lever;  of  a  plate  provided  with  an 
oblong  opening  corresponding  approximately 
in  length  to  the  length  of  movement  of  the 
carriage,  one  side  of  said  opening  being  pro- 

vided adjacent  one  end  with  a  lateral  on-set  45 
adapted  to  depress  the  said  lever  to  raise  the carriage. 

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

CLARENCE  W.  CLAUD. 

Witnesses : 
E.  E.  Carney, 
Geo.  N.  Fraziee. 
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UNITED  STATES  PATENT  OFFICE. 
HYMAN  E.   MARKLE,    OF   NASHVILLE,   TENNESSEE. 

MULTIPLEX   GE.APHOPHONE. 

963,446. Specification  of  Letters  Patent.       Patented  June  38,  1910. 
Application  filed  May  16,  1907.     Serial  No.  374,013. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Hyman  E.  Markle, 

citizen  of  the  United  States,  residing  at 
iSTashville,  in  the  county  of  Davidson  and 

5  State  of  Tennessee,  have  invented  certain 
new  and  useful  Improvements  in  Multiplex 
Graphophones,  of  which  the  following  is  a 
siDeciiication. 

This  invention  is  an  improvement  on  the 
10  machine  shown  in  my  application  filed  Au- 

gust 27,  1906,  Serial  Number  332,224. 
The  object  of  my  present  invention  is  to 

simplify  and  improve  the  mechanism  shown 
in  my  former  application;  a  further  object 

15  of  my  invention  is  to  provide  a  machine  of 
this  character  wherein  the  bringing  of  the 
successive  records  into  playing  position  does 
not  materially  increase  the  work  on  the 
motor  and  consequently  I  am  enabled  to  use 

20  a  motor,  spring  or  electric,  of  the  size  that 
would  ordinarily  be  used  in  a  single  record 
machine;  and  with  these  and  minor  objects 
in  view  my  invention  consists  in  the  parts 
and  combination  of  parts  as  will  be  herein- 

25  after  more  fully  set  out. 
In  the  drawings — Figure  1  is  a  front  ele- 

vation of  a  multiplex  gi-aphophone  embody- 
ing my  invention;  Fig.  2  is  a  top  plan  view 

of  the  same ;  Fig.  3  is  a  side  elevation ;  Fig. 
30  4  is  a  detail  elevation,  parts  being  in  section ; 

Fig.  5  is  a  detail  elevation  of  part  of  the 
carriage  returning  mechanism;  Fig.  6  is  a 
detail  view  of  a  slight  modification  of  the 
magazine  wheel;  Fig.  7  is  a  detail  view  of 

35  a  modification  of  part  of  the  driving  mech- 
anism; Fig.  8  is  a  detail  view  of  the  car- 

riage elevatmg  pawl. 
1  represents  a  suitable  base  upon  which 

standards    2    are    secured.     A    frame    3    is 
40  mounted  upon  the  top  of  said  standards  and 

secured  thereto  by  means  of  the  bolts  or 
screws  4.  One  of  the  side  members  of  the 
frame  is  depressed  at  its  center  as  at  5 
which  permits  of  the  read}^  removal  of  a  cyl- 

45  inder  record  from  the  magazine  wheel. 
Suitable  bearings  G  are  hung  from  the  frame 
3  in  Avhich  the  magazine  wheel  7  is  jour- 
naled.  The  magazine  wheel  is  of  spider 
construction,  the  spokes  on  one  side  of  the 

50  wheel  having  hinged  members  8  which  are 

kept  in  locked   position  by  means   of   the levers  9. 

10  is  the  carriage  rod  and  11  the  feed 
screw  moimted  in  the  frame  3  toward  the 
rear  of  the  machine.  55 

12  is  the  return  or  repeating  screw  mount- 
ed near  the  front  of  the  machine. 
13  is  a  gear  casing  in  which  is  journaled 

a  suitable  gear  train. 
14  is  the  band  or  power  wheel  connected  60 

by  means  of  a  shaft  1.5  to  the  gear  train. 
16  is  the  reproducing  carriage  having  a 

suitable  slide  17  mounted  upon  the  rod  10. 
18  are  feed  nuts  adapted  to  engage  the 

feed  screw  11.    These  nuts  are  mounted  upon  65 
spring  rods  or  stems  19,  which  in  turn  are 
mounted    upon    the    slide    17    and    secured 
thereto  by  means  of  the  screws  20. 

21  is  a  rod  or  bar  secured  near  the  front 
of  the  machine  adapted  to  support  the  front  70 
end  of  the  reproducer  carriage  16.    This  bar 
or  rod  is  provided  with  an  elongated  slot 
22  to  be  hereinafter  referred  to.     The  car- 

riage 16  is  provided  at  its  front  end  with 
lugs  23  and  24  between  which  is  pivoted  an  75 
arm  25,  said  arm  depending  from  the  car- 

riage   and    provided   with    a    shoulder    26. 
This  arm  is  provided  with  a  pin  27  adapted 
to  contact  with  the  pin  28  in  the  lug  23, 
whereby  the  arm  is  prevented  from  falling  80 
back  toward  the  center  of  the  machine,  thus 
insuring  the  arm  at  all  times  depending  from 
the  front  of  the  carriage. 

29  is  a  double  cam  mounted  upon  a  car- 
riage by  means  of  the  screw  30,  said  double  85 

cam  being  provided  with  operating  pins  31 
and  32.  This  double  cam,  when  in  the  posi- 

tions sho"s^'n  in  Figs.  4  and  5,  permits  the 
front  of  the  carriage  to  rest  directly  upon 
the  bar  or  rod  21.  If  for  any  reason,  such  90 
as  transferring  records,  it  is  desirable  to 
raise  the  front  of  the  carriage,  the  double 
cam  is  swung  upon  its  pivot  whereby  one  of 
the  cam  faces  is  brought  into  engagement 
with  the  rod  21.  thereby  elevating  the  front  95 
of  the  carriage.  If  the  carriage  is  raised 
without  the  aid  of  this  cam  the  arm  25  has 

a  tendency  to  swing  inward  imtil  its  shoul- 
der 26  rests  upon  the  top  of  the  bar  21. 

When  the  cam  29  is  used  the  pin  27  of  the  100 



962,446 

urin  is  engaged  by  one  of  the  cam  faces, 
whereby  it  is  prevented  from  engaging  the 
rod  21. 

33  is  a  tooth-bar  depending  from  the  front 
5  of  the  carriage  and  provided  with  the  tooth 

34,  which  is  adapted  to  engage,  under  cer- 
tain conditions,  the  return  or  repeating 

screw  12. 
35  is  an  arm  extending  from  one  side  of 

10  the  front  of  the  carriage  over  the  bar  21, 
said  arm  being  provided  with  an  elongated 
slot  36. 

37  is  a  flat  hook  secured  upon  the  arm  35 
by  means  of  the  set  screw  38  which  passes 

15  through  the  elongated  slot  30.     This  hook 
is  provided  with  lugs  39  between  which  is 
pivoted  a  stop  40.     By  means  of  the  stop 
I  am  enabled  to  limit  the  movement  of  the 

carriage  by  reason  of  the  fact  that  it  is  ad- 
20  justably  mounted  through  the  medium  of 

the  flat  hook  37  and  the  slot  36.  The  car- 
riage is  provided  with  a  loosely  hung  pawl 

41  having  an  elongated  slot  42  in  which 
a  screw  43  is  secured  to  limit  the  side  move- 

25  ment  of  said  pawl.  The  pawl  in  Fig.  8  is 
normally  pressed  from  the  carriage  toward 
one  side  by  means  of  the  flat  spring  44. 

45  is  a  cam  mounted  upon  the  right  hand 
end  of  a  repeating  or  return  screw  12.    Any 

30  suitable  means  may  be  employed  to  lock  said 
cam  at  any  desired  point  on  the  screw  12 
according  to  the  length  of  the  record  to  be 
reproduced. 

In  the  operation  of  the  machine  the  car- 
35  liage  is  fed  toward  the  right  and  as  the  end 

of  the  I'ecord  is  approached  the  pawl  41  con- 
tacts with  the  cam  45,  but,  by  reason  of  the 

flat  spring  44  and  the  slot  42,  said  pawl  is 
adapted  to  give  until  the  limit  of  compres- 

40  sion  of  the  spring  44  is  reached,  when,  the 
friction  between  the  two  parts  is  sufficient 
to  enable  the  pawl  to  climb  the  eccentric 
when  the  lowest  point  of  the  eccentric  is 
reached,  whereupon  the  energy  stored  up  in 

45  spring  44  causes  the  pawl  41  to  slide  upon 
the  periphery  of  the  eccentric.  By  reason 
of  this  lateral  movement  of  the  pawl  it  is 
adapted  to  have  a  wide  point  of  contact 
Avith  the  eccentric,  whereby  it  is  prevented 

50  from  accidentally  slipping  off  of  the  eccen- 
ti'ic.  As  soon  as  the  pawl  is  in  engagement 
with  the  highest  point  of  the  eccentric  or 
cam,  the  front  of  the  carriage  is  elevated 
and  the  arm  25  permitted,  by  gravity,  to 

55  fall  against  the  bar  21,  whereupon  the  shoul- 
der 26  rests  upon  the  top  of  the  bar  21.  In 

this  position  of  the  carriage  the  feeding 
nuts  18  are  disengaged  froni  the  feed  screw 
II  and  the  tooth  34  is  in  engagement  with 

60  the  repeat  or  return  bar  12.     The  machine 
continuing  to  run  in  the  forward  direction, 
the  carriage  is  returned  to  its  initial  posi- 

tion by  the  screw  12  and  when  approaching 
the  starting  point  the  arm  25  is  forced  out- 

ward by  contact  with  the  trip  46  set  at  an  65 
angle  to  the  bar  21,  until  the  shoulder  26  is 
pulled  from  the  top  of  the  bar  21,  where- 

upon the  carriage  is  free  to  descend  in  con- 
tact with  its  teed  screw  for  I'epeating  a 

record  or  reproducing  a  new  record.  Ihis  70 
trip  46  is  adjustably  secured  in  the  elon- 

gated slot  22  of  the  bar  21  whereby  the  de- 
pression of  the  carriage  may  be  varied. 

I  have  found  that  heretofore  the  carriages 
upon  being  dropped  into  engagement  with  75 
the  feed  screw  at  the  initial  starting  point, 
have  frequently  damaged  or  broken  the 
records,  therefore,  it  is  my  intention  to  use 
the  buffer  48"  at  this  jjoint,  said  buffer  being 
connected  to  a  suitable  piston  47  mounted  in  80 
the  cylinder  48,  said  piston  having  a  ball 
valve  49. 

50  is  the  shaft  of  the  magazine  wheel  upon 
which  is  mounted  a  bevel  gear  51,  which  is 
adapted  to  be  engaged  by  a  bevel  gear  52  85 
keyed  to  the  shaft  53.     On  the  end  of  the 
shaft  53  is  a  ratchet  wheel  54. 

55  is  a  dog  suitably  mounted  on  the  frame 
of  the  machine. 

56  is  a  pin  to  limit  the  upward  movement  90 
of  the  dog  55. 

57  is  an  arm  loosely  hung  from  the  shaft 
53.  There  are  two  of  these  arms,  one  on 
each  side  of  the  ratchet  wheel  54. 

58  is  a  pawl  having  a  counterweight  59,  95 
said  pawl  being  pivotally  mounted  between 
the  arms  57  in  position  for  engagement  with 
the  ratchet  wheel  54. 

00  is  a  link  pivoted  to  the  arms  57  and  to 
the  lower  end  of  a  lever  61,  said  lever  being  100 
provided  with  a  handle  02  near  its  upper 
end.  This  lever  is  pivoted  at  03  and  is  pro- 

vided at  its  upper  end  with  a  slot  04  through 
which  the  arm  35  of  the  carriage  passes  in 
the  forward  movement  of  the  carriage.  105 

65  is  a  plate  secured  to  the  top  of  the 
frame  and  provided  with  an  elongated  slot 
through  which  the  lever  01  extends. 

66  is  a  plate  secured  upon  the  plate  65 
and  provided  with  forked  ends  67,  Avhich  110 
register  with  each  side  of  the  elongated  slot 
in  the  plate  65. 

08  is  a  bell-crank  lever  pivoted  at  09  to 
the  top  of  the  frame  3,  one  end  of  which  ex- 

tends between  the  plates  05  and  06,  as  clearly  115 
shown  in  Figs.  1  and  2,  and  is  adapted  to 
contact  with  the  lever  61. 

70  and  71  are  two  forked  end  plates  suj^er- 
imposed,    the    forked    ends    of    which    are 
spaced  apart  in  order  that  the  other  arm  of  120 
the  bell  crank  lever  08  may  freely  move  be- 

tween them. 

72  is  a  bracket  upon  which  a  lever  73  is 
pivoted,  the  upper  end  of  said  lever  being 
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positioned  in  the  forked  ends  of  the  plates 
(0  and  71  and  adapted  for  engagement  with 
one  arm  of  the  bell  crank  lever  68. 

74  is  a  shaft  journaled  at  the  front  of  the 
5  machine,  to  which  are  keyed  the  arms  75, 

the  lower  ends  of  which  are  notched  as  at  70 
for  engagement  with  the  outer  ends  77  of 
the  arms  7  of  the  wheel  (magazine  wheel). 

78  is  a  coiled  spring  positioned  around 
10  the  shaft  74,  one  end  of  which  is  attached  to 

the  stud  79  on  the  frame  of  the  machine  and 
the  other  end  to  one  of  the  arms  75,  whereby 
the  normal  position  of  the  arm  75  is  in  en- 

gagement with  the  ends  77  of  the  wheel-arm. 
15  The  lower  end  of  lever  73  is  forked  and 

adapted  for  engagement  with  one  of  the 
arms  75. 

When  the  carriage  is  at  the  initial  posi- 
tion on  the  record  the  lever  Gl  is  in  the  po- 

20  sition  shown  in  Fig.  1.  As  the  carriage  is 
fed  along  the  record  the  hook  37  and  the 
arm  35  pass  through  the  slot  64  in  the  upper 
end  of  the  lever  61,  until  the  pawl  41  en- 

gages the  periphery  of  the  cam  or  eccentric 
25  45,  whereui^on  the  front  of  the  carriage  is 

elevated  by  said  cam  and  the  arm  and  hook 
raised  to  a  point  above  the  slot  64  in  the 
arm  61.  The  tooth  34  is  now  in  engage- 

ment with  the  return  screw  12  and  as  the 
30  carriage  is  fed  in  the  return  direction  the 

hook  37  engages  the  upper  end  of  the  lever 
61  and  pulls  it  toward  the  left  hand  side  of 
the  machine.  As  the  carriage  is  moving  to- 

ward the  right  hand  side  of  the  machine  and 
35  the  hook  37  has  passed  through  the  slot  in 

the  upper  end  of  the  lever  61,  the  arm  40  en- 
gages the  lever  above  the  slot  64  and  forces 

said  lever  toAvard  the  right  of  the  maehine 
thus  drawing,  through  the  link  60,  the  pawl 

40  58  into  engagement  with  another  tooth  on 
the  ratchet  wheel  54.  The  lever  is  now 
practically  in  a  perpendicular  position.  As 
the  lever  is  being  pushed  to  the  perpendic- 

ular position  it  engages  the  bell  crank  lever 
45  68,  thereby  operating  the  lever  73  and  forc- 

ing the  arms  75  out  of  engagement  with  the 
magazine  wheel.  As  the  machine  is  being 
returned  to  its  initial  position  by  means  of 
the  screw  12,  the  arm  40  moves  the  lever  to- 

50  ward  the  left  of  the  machine  a  slight  dis- 
tance and  the  hook  37  following  engages  the 

lever  above  the  slot  64  and  forces  it  toward 
the  left  of  the  machine  until  the  arc  of  the 
movement  of  the  lever  is  below  the  hook 

55  whereupon  the  hook  is  free  to  move  toward 
the  left  of  the  machine  without  further  en- 

gagement Avith  the  lever.  The  lever  in  be- 
ing forced  toward  the  left  of  the  machine 

revolves  the  shaft  53  one  tooth  of  the  ratchet 

60  wheel  54,  by  means  of  the  Aveighted  pawl  58. 

This  movement,  through  the  bcA'^el  gear 
wheels   51    and   52   revolves   the   magazine 

wheel  a  sufficient  distance  to  bring  the  next 
succeeding  record  in  position  under  the 
stylus  of  the  reproducer,  whereupon  the  65 
arms  75,  under  tension  of  the  spring  78,  snap 
into  engagement  with  the  outer  ends  of  the 
arms  of  the  wheel,  thus  holding  the  Avheel 
against  revolution  Avhile  the  record  is  be- 

ing reproduced.  During  a  certain  period  of  70 
the  movement  of  the  lever  61  the  arms  75  are 
out  of  engagement  with  the  magazine  wheel, 
but  the  reverse  movement  of  the  wheel  is 

prevented  by  reason  of  the  dog  55  engag- 
ing the  ratchet  wheel  54.  75 

80  is  a  sprocket  Avheel  mounted  upon  the 
shaft  50. 

81  is  a  frame  mounted  upon  the  top  of  the 
frame  3  at  the  rear,  in  Avhich  is  journaled  a 
shaft  82  upon  which  is  keyed  an  indicator  80 
84,  on  which  are  successive  numbers  which 
appear  through  the  opening  85  in  the  hood  86. 

87  is  a  sprocket  wheel  journaled  on  the 
shaft  82,  said  sprocket  wheel  being  connect- 

ed to  the  sprocket  wheel  80  by  means  of  the  85 
sprocket  chain  88. 

As  the  lever  61  is  forced  toAvard  the  left 
of  the  machine  and  the  shaft  50  revolved 

and  a  succeeding  record  brought  into  play- 
ing j)osition  the  sprocket  wheel  80  is  re-  90 

volved,  which,  by  means  of  the  chain  88,  re- 
volves the  sprocket  wheel  87,  whereupon  the 

shaft  82  and  the  indicator  84  are  simul- 
taneously revolved  with  the  magazine  wheel 

and  the  number  of  the  record  being  repro-  95 
duced  is  indicated  through  the  opening  85 
in  the  hood  86. 

As  soon  as  the  twelve  records  are  played 
or  reproduced  and  it  is  desired  to  reload  the 
machine  the  lock  is  removed  from  the  hinged  100 
end  of  the  arm  of  the  Avheel,  said  hinged  arm 
being  thrown  doAvn  into  the  depression  or 
yoke  5  in  one  of  the  sides  of  the  frame  3, 
whereupon  the  record  may  be  removed  from 
the  cylinder  immediately  opposite  said  yoke  105 
or  depression.  The  successive  cylinders  are 
moved  into  this  position  until  the  wheel  is 
reloaded  with  new  records. 

While  I  have  shown  the  magazine  wheel 
adapted  for  twelve  records  it  will,  of  course,  110 
be  understood  that  in  practice  I  may  make 
it  to  hold  three,  six,  nine  or  tAvelve  records, 
more  or  less. 

The  shaft  89  having  the  knob  90  or  han- 
dle is  adapted  for  connection  with  the  mo-  115 

tor  (not  shown),  whereby  the  motor  may  be 
started  or  stopped. 

It  is  my  intention  to  have  an  ornamental 
wooden  case  around  the  machine  extending 

up  to  the  frame  3.  120 
In  Fig.  6  I  have  shown  a  slight  modifica- 

tion of  the  construction  of  the  magazine 
wheel,  by  means  of  which  I  am  enabled  to 
dispense  with  the  spokes  on  one  side  of  the 
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wheel.  In  order  to  do  this,  I  increase  the 
bearing  in  the  end  of  the  spokes  of  the  wheel 
so  as  to  give  an  increased  bearing  to  the 
shaft  upon  which  the  cylinders  91  are 

5  mounted.  Naturally  the  size  of  the  shaft  on 
Avhich  the  cylinder  is  mounted  would  be 
increased  in  this  construction  inasmuch  as 
the  outer  end  of  the  shaft  will  not  have  a 

support. 
10  In  Fig.  7  I  have  shown  a  worm  as  a  sub- 

stitute for  the  shaft  53.  In  cases  where  I 
elect  to  use  the  worm  in  place  of  the  shaft 
r)3,  I  will  omit  the  dog  55  inasmuch  as  the 
worm  will  be  sufficient  to  prevent  a  back- 

15  ward  movement  of  the  magazine  wheel. 
In  the  event  that  it  is  not  desired  to  re- 

])eat  a  record  the  arm  40  is  thrown  back 
from  the  position  shown  in  Fig.  2,  but  in  all 
cases  when  it  is  desired  to  repeat  the  same 

20  record  the  arm  is  thrown  into  the  position 
shown  in  Fig.  2. 

The  object  of  mounting  the  nuts  18  on  the 
spring  arms  19  is  to  protect  the  thread  on 
the  rod  11.    For  instance,  in  the  event  that 

25  the  carriage  is  let  down  at  the  beginning  of 
a  record  in  such  position  that  the  thread  in 
the  nuts  does  not  exactly  register  with  the 
thread  on  the  rod  11,  the  nut  may,  by  re- 

siliency of  the  arm,  give  and  automatically 
30  adjust  itself  to  said  thread,  besides  which 

slight  wear  in  the  thread  of  the  nuts  and 
the  rod  is  taken  up  by  the  resiliency  of  these 
arms. 
The  trip  46  determining  the  depression 

85  of  the  carriage  after  its  return  to  the  be- 
ginning of  a  record  and  the  hook  37  de- 

termining the  automatic  return  of  the  car- 
riage being  mounted  in  elongated  slots  are 

adjustable  to  accommodate  records  of  dif- 
40  ferent  lengths. 

I  am  aware  that  slight  changes  may  be 
made  in  the  details  of  construction  without 
departing  from  the  spirit  of  my  invention, 
and  hence,  I  would  have  it  understood  that 

45  I  do  not  wish  to  be  limited  to  the  details 
shown. 

What  I  claim  and  desire  to  secure  by  Let- 
ters Patent  is: 

1.  In  a  sound  reproducing  machine,  the 
50  combination  with  .the  carriage,  of  means  to 

elevate  the  carriage  at  the  end  of  its  for- 
ward movement,  means  to  return  it  to  its 

initial  position,  means  to  lower  the  carriage 
and  cushioning  means  resisting  the  sudden 

55  descent  of  the  carriage  from  its  elevated 
position. 

2.  The  combination  with  a  graphophone 
of  a  carriage,  one  end  of  which  is  free  to  be 
raised,  a  rod  supporting  said  free  end,  of 

60  means  cushioning  the  descent  of  the  car- 
riage to  its  supporting  rod. 

3.  The  combination  with  a  graphophone 

having  a  carriage  one  end  of  which  is  free 
to  be  elevated,  and  a  rod  to  support  the  free 
end,  of  cushioning  means  to  gradually  lower  65 
the  carriage  from  its  elevated  position  to  its 
position  on  its  supporting  rod. 

4.  The  combination  with  a  graphophone, 
having  a  carriage  one  end  of  which  is  free 
to  be  elevated,  and  a  rod  for  supporting  the  70 
free  end  of  the  carriage  in  its  normal  posi- 

tion, of  an  air  chamber,  a  piston  therein, 
and  means  connected  with  said  piston  and 
interposed  in  the  path  of  the  carriage  as  it 
is  lowered  from  an  elevated  position  to  ab-  75 
sorb  the  shock  incident  to  the  descent  of  the 
carriage. 

5.  The  combination  with  a  graphophone 
having  a  carriage,  one  end  of  Avhich  is  free 
to  be  elevated,  and  a  rod  for  supporting  said  80 
free  end,  of  a  lever  interposed  in  the  path 
of  the  carriage  as  it  is  lowered  to  its  sup- 

porting rod,  and  a  cushioning  medium  con- 
trolling the  movement  of  said  lever. 

G.  The  combination  with  a  graphophone  85 
having  a  carriage,  one  end  of  which  is  free 
to  be  elevated,  and  a  rod  for  supporting 
said  free  end,  of  an  air  chamber,  a  piston  in 
said  chamber,  a  lever  connected  with  said 
piston  at  one  end,  while  its  other  end  is  in-  90 
terposed  in  the  path  of  the  carriage  as  it  is 
lowered  from  an  elevated  position  to  its  sup- 

porting rod,  Avhereby  all  shock  incident  to 
the  descent  of  the  carriage  is  absorbed. 

7.  The  combination  with  a  graphophone  95 
having  a  carriage,  one  end  of  which  is  free 
to  be  elevated,  and  a  rod  for  supporting  said 
free  end,  of  a  lever  pivoted  to  said  rod,  one 
end  of  which  is  deflected  into  the  path  of 
the  carriage,  an  air  chamber,  a  piston  in  said  100 
chamber  Avith  which  the  other  end  of  the 
lever  is  attached. 

8.  The  combination  with  a  graphophone, 
having  a  carriage,  one  end  of  which  is  free 
to  be  elevated,  and  a  rod  for  supporting  said  io5 
free  end,  of  a  lever  pivoted  to  said  rod,  one 
end  of  which  is  deflected  into  the  path  of 

the  carriage,  an  air  chamber,  a  link  connect- 
ing the  piston  and  the  other  end  of  said 
lever.  no 

9.  In  a  duplex  graphophone,  the  combina- 
tion with  the  carriage,  of  a  supporting  bar 

for  the  free  end  of  the  carriage  having  a 
slot  near  one  end  and  an  arm  adjustably 
mounted  in  said  slot.  115 

10.  In  a  sound  reproducing  machine,  the 
combination  with  the  carriage,  of  a  support- 

ing rod  for  the  free  end  of  the  carriage,  a 
slot  in  said  rod  and  an  arm  adjustably  se- 

cured in  said  slot  at  an  angle  less  than  a  120 
right  angle  to  said  rod. 

11.  In  a  sound  reproducing  machine,  the 
combination  with  the  carriage,  of  a  support- 

ing rod  for  the  free  end  of  the  carriage  pro- 
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vided  with  a  slot,  an  arm  pivotally  mounted 
on  and  depending  from  the  free  end  of  the 
carriage,  and  adapted  to  rest  upon  the  sup- 

porting rod,  an  arm  adjustably  mounted  in 
5  the  slot  of  the  supporting  rod  and  adapted 

to  engage  the  arm  depending  from  the  car- 
riage to  disengage  it  from  the  supporting 

rod. 

12.  In  a  sound  reproducing  machine,  the 
10  combination  with  the  carriage,  of  a  pawl 

loosely  pivoted  thereon  and  provided  with 
an  elongated  slot,  a  stud  on  the  carriage  pro- 

jecting into  said  slot,  a  spring  tending  to 
move  the  pawl  away  from  the  carriage  and 

15  means  engaged  by  the  pawl  to  elevate  the 
carriage  at  a  predetermined  point. 

13.  In  a  sound  reproducing  machine,  the 
combination  with  the  carriage,  of  a  pawl 
loosely  pivoted  thereon,  a  spring  tending  to 

20  move  the  pawl  from  the  carriage,  a  return 
screw,  a  cam  mounted  on  said  screw  adapted 
to  engage  the  pawl  and  gradually  press  it 
against  the  carriage,  said  pawl  engaging  the 
perimeter  of  the  cam  when  its  spring  is  fully 

25  compressed  and  thus  elevate  the  carriage 
at  a  predetermined  point. 

14.  In  a  duplex  graphophone  the  combina- 
tion with  the  carriage,  and  a  magazine  rec- 

ord carrying  wheel,  of  an  operating  lever  for 
30  revolving  said  wheel,  an  arm  on  said  car- 

riage adapted  to  engage  the  lever  on  the 
return  movement  of  the  carriage,  a  ratchet 
wheel  mounted  on  a  shaft  geared  to  the 
shaft  of  the  magazine  wheel,  a  pawl  pivoted 

35  to  the  frame  of  the  machine  and  adapted  to 
engage  said  ratchet  wheel,  and  a  link  con- 

necting the  said  pawl  with  the  said  lever. 
15.  In  a  duplex  graphophone  the  combina- 

tion with  the  carriage,  and  a  magazine  rec- 
40  ord  carrying  wheel,  of  an  operating  lever  for 

revolving  said  wheel,  an  arm  on  said  car- 
riage adapted  to  engage  the  lever  on  the  re- 
turn movement  of  the  carriage,  a  ratchet 

wheel  mounted  on  a  shaft  geared  to  the  shaft 
45  of  the  magazine  wheel,  a  pawl  pivoted  to 

the  frame  of  the  machine,  and  adapted  to 
engage  said  ratchet  wheel,  a  yoke  loosely 
mounted  on  the  shaft  of  the  ratchet  wheel 
with  its  lower  end  pivoted  to  the  said  pawl 

60  and  a  link  connecting  said  pawl  and  op- 
erating lever. 

16.  In  a  duplex  graphophone  the  combina- 
tion with  the  carriage,  and  a  magazine  rec- 

ord carrying  wheel,  of  an  operating  lever  for 

revolving  said  wheel,  an  arm  on  said  car-  55 
riage  adapted  to  engage  the  lever  on  the  re- 

turn movement  of  the  carriage,  a  ratchet 
wheel  mounted   on   a  shaft  geared  to  the 
shaft  of  the  magazine  wheel,  a  pawl  pivoted 
to  the  frame  of  the  machine,  and  adapted  to  60 
engage  said  ratchet  wheel,  a  yoke  loosely 
mounted  on  the  shaft  of  the  ratchet  wheel 
with  its  lower  end  pivoted  to  the  said  pawl, 
a  link  connecting  said  pawl  and  operating 
lever,  and  a  dog  engaging  the  ratchet  wheel  65 
holding  it  against  reverse  movement. 

17.  In  a  duplex  graphophone  the  combina- 
tion with  a  magazine  record  wheel  of  a  car- 

riage, a  lever  operated  by  the  return  move- 
ment of  the  carriage,  means  holding  the  70 

wheel  against  revolution,  and  means  oper- 
ated by  said  lever  for  releasing  the  wheel  for 

revolution. 

18.  In  a  duplex  graphophone  the  combina- 
tion with  a  magazine  record  wheel,  of  a  car-  75 

riage,  means  holding  the  wheel  against  revo- 
lution, a  lever  operated  by  the  return  move- 

ment of  the  carriage  a  bell  crank  lever  op- 
erated by  said  first  named  lever  and  means 

operated  by  the  bell  crank  lever  to  release  80 
the  wheel  for  revolution. 

19.  In  a  duplex  graphophone  the  combina- 
tion with  a  carriage  and  magazine  record 

wheel,  of  an  arm  secured  to  the  machine 
adapted  to  engage  said  wheel,  and  hold  it  85 
against  revolution,  an  operating  lever  op- 

erated by  the  return  movement  of  the  car- 
riage, a  bell  crank  lever,  operated  by  the 

operating  lever,  said  arm  being  operated  by 
the  bell  crank  lever  to  release  the  magazine  90 
wheel  for  revolution. 

20.  In  a  duplex  graphophone  the  combina- 
tion with  a  carriage,  a  magazine  record  wheel 

and  means  for  revolving  the  wheel  of  an  arm 
secured  to  the  carriage  and  provided  with  an  95 
elongated  slot,  a  slide  adjustably  mounted 
in  said  slot,  and  a  stop  arm  hinged  on  said 
slide  whereby  it  may  be  thrown  back  to  pre- 

vent engagement  with  the  means  for  revolv- 
ing the  magazine  wheel  when  it  is  desired  100 

to  repeat  a  record. 
In  testimony  whereof  I  affix  my  signature 

in  presence  of  two  witnesses. 
HYMAN  E.  MARKLE. 

Witnesses : 
ROBT.  J,  LeUTZ,  __       ; 
Joseph  Simon. 

'IS 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Louis  Jat  Gerson, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  the  city  and  county  of  Philadelphia, 

5  State  of  Pennsylvania,  have  invented  an  Im- 
provement in  Sound-Reproducing  Machines, 

of  which  the  following  is  a  specification. 
My  invention  has  reference  to  sound  re- 

producing machines  and  consists  of  certain 
10  improvements  which  are  fully  set  forth  in 

the  following  specifications  and  shown  in 
the  accompanying  drawings  which  form  a 
part  thereto. 

In  many  types  of  sound  reproducing  ma- 
15  chines  in  which  a  floating  reproducer  is 

employed  in  connection  with  a  disk  having 
a  laterally  undulating  sound  record,  there  is 
great  wear  upon  the  record  groove  by  the 
stylus  point  tracking  the  groove,  because  of 

20  the  excessive  weight  exerted  upon  the  record 
groo^  by  the  sound  box  and  its  supporting 
means. 

The  object  of  my  invention  is  to  provide 
a  sound  reproducing  machine  with  a  coun- 

25  terbalancing  device  for  the  sound  box  and 
the  tubular  arm  supporting  it,  whereby  the 
weight  of  said  parts  and  each  of  them,  may 
be  counterbalanced  to  the  extent  desired  to 
reduce   the   pressure   and   consequent   wear 

30  upon  the  record  disk,  with  the  result  that 
the  life  of  the  record  is  increased  and  much 

of  the  scratching  sounds  at  present  repro- 
duced are  largely  eliminated. 

My  invention  consists  of  the  tubular  arm, 
35  such  as  employed  in  disk  talking  machines, 

provided  at  its  free  end  with  a  sound  box 
having  capacity  for  vertical  movement  or 
adjustment,  combined  with  a  counterbal- 

ancing device  carried  by  the  tubular  arm 
40  and    counterbalancing   the   weight   of   the 

sound  box,  whereby  the    pressure    of    the 
stylus  upon  the  record  disk  of  the  machine 
may  be  varied. 

My    invention    further    consists  in  pro- 
45  viding  a  pivoted  tubular  arm  with  a  hinged 

tubular  part  terminating  in  a  sound  box, 
and  combined  with  a  lever  device  hinged  to 
the  pivoted  tubular  arm  and  having  one 
end  extended  forward  to  support  the  sound 

50  box  and  the  other  extending  rearward  and 
provided  with  means  for  counterbalancing 
some  of  the  weight  of  the  sound  box. 
My  invention  also  comprehends  details  of 

construction  which,  together  with  the  fea- 
55  tures  above  specified,  will  be  better  under- 

stood   by    reference    to    the    drawings,    in which : 

Figure  1,  is  a  plan  view  of  a  tubular  arm 
and  sound  box  of  a  talking  machine  having 
my  improvements  applied  thereto;  Fig.  2,  60 
is  a  side  elevation  of  the  counterbalancing 
devices  embodying  my  improvements  and 
with  the  tubular  arm,  sound  box  and  record 
disk  indicated  in  dotted  lines;  and  Fig.  3, 
is  a  similar  view  to  that  shown  in  Fig.  2,  65 
illustrating  modification  of  my  invention. 
A  is  a  tubular  arm,  such  as  employed  in 

a  disk  talking  machine  in  commercial  use, 
and  is  usually  supported  so  as  to  swing  lat- 

erally over  the  record  S.  The  end  of  this  70 
tubular  arm  A  is  provided  with  a  transverse 
tubular  bearing  B.  Journaled  in  this  bear- 

ing is  a  goose  neck  formed  of  the  tubular 
part  C  and  carrying  at  its  free  end  the 
sound  box  or  reproducer  D,  having  a  stylus  75 
or  needle  which  tracks  the  groove  in  the  rec- 

ord S.  This  construction  is  such  that  the 
bearing  B  remains  normally  at  a  fixed  dis- 

tance above  the  record  S,  whereas  the  sotmd 
box  is  free  to  swing  vertically  as  desired,  80 
being  held  and  guided  by  the  goose  neck  C 
which  is  journaled  in  the  part  B  of  the  arm 
A._  My  invention  is  very  easily  adapted  to 
this  character  of  soimd  box  supporting  arm 
and  as  shown,  it  comprises  the  following  85 
counterbalancing  devices.  A  collar  E  fits 
over  one  of  the  lateral  ends  of  the  tubular 
bearing  B,  and  has  flanges  F  through  which 
the  clamping  screw  G  extends,  and  by  which 
the  collar  E  is  rigidly  clamped  in  fixed  po-  90 
sition  upon  the  part  B  of  the  said  arm  A. 
The  upper  part  of  this  collar  is  provided 
with  a  flange  H  carrying  a  pivot  pin  J  upon 
which  is  pivoted  the  counterbalancing  lever 
I.  The  forward  end  K  of  this  lever  I  is  ex-  95 
tended  downward  and  under  the  hub  por- 

tion at  the  back  of  the  sound  box  D,  and  to 
prevent  rattling,  said  end  K  may  be  covered 
with  a  piece  of  rubber  tubing  L  to  form  a 
cushion  structure.  The  collar  E  is  also  pro-  100 
vided  with  a  rearwardly  extending  bracket 
M  to  which  a  counterbalancing  spring  N  is 
secured.  The  other  end  of  the  spring  is  at- 

tached to  an  adjusting  screw  O  which  ex- 
tends upward  through  the  lever  I,  and  is  105 

provided  with  a  nut  P.  By  turning  the  nut 
P,  any  desired  tension  may  be  put  upon  the 
spring  to  counterbalance,  to  a  greater  or  less 
extent,  the  weight  of  the  sound  box  D  and 
tubular  goose  neck  C.    The  rear  end  of  the  110 
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lever  I  may  be  bent  laterally  as  at  E,  so  as 
to  strike  the  upper  part  of  the  arm  A  and 
act  as  a  stop  whenever  the  sound  box  is 
turned  u])\vard  or  backward,  as  for  instance, 

5  when  applyin<?  a  new  needle  or  stylus  point. 
B}'  liaving  the  coHar  E  adjustably 

clamped  upon  the  Ix^aring  15,  it  is  evident 
that  the  counterbalancing^  device  as  a  whole 
may  be  adjusted  in  any  suitable  position  to 

10  suit  the  requirements  of  the  apparatus. 
When  the  collar  E  is  properly  clamped  by 

the  screw  G,  it  becomes  rigidly  attached  to 
the  part  B  of  the  arm  A,  but  with  capacity 
for  proper  adjustment  of  the  counterbalanc- 

15  ing  attachment.  I  am  enabled  to  reduce  the 
friction  between  the  stylus  point  and  the 
groove  of  the  record  disk  S  to  a  minimum 
and  with  a  proper  co-action  for  reproduc- 

ing sound  and  feeding  the  sound  box.     By 
20  attaching  the  counterbalancing  device  to  the 

part  B,  all  strain  upon  the  journal  bearing  of 
the  goose  neck  C  is  removed,  and  consequently 
the  counterbalancing  device  is  sensitive  and 
does  not  interpose  objectionable  strains. 

25  My  invention  may  be  employed  in  connec- 
tion Avith  various  types  of  disk  record  sound 

reproducing  machines  and  yet  in  all  cases 
there  will  be  a  hinged  arm  or  element  car- 

rying the  sound  box  whereby  it  may   be 
30  raised  or  low^ered  with  respect  to  the  sound 

record  disk,  combined  with  a  counterbalanc- 
ing means  independent  of  said  arm  or  ele- 

ment and  sound  box  for  counterbalancing 
them  and  yet  permitting  them  to  be  raised 

35  independent  of  the  counterbalancing  devices. 
It  will  be  observed  that,  in  the  general 

constructions  shown,  the  arm  structure  sup- 
porting the  sound  box  may  be  considered  as 

composed  of  two  tubular  parts,  one  having  a 
40  relatiA^ely  fixed  distance  from  the  record 

disk,  and  the  other  pivoted  to  said  part  in 
siich  manner  as  to  enable  the  sound  box  to 
be  raised  and  lowered  with  respect  to  the 
disk,  combined  with  a  counterbalancing  de- 

45  vice  having  a  connection  with  that  portion 
of  the  tubular  suppoi-t  which  is  maintained 
at  the  relatively  fixed  elevation  from  the  rec- 

ord disk  and  adapted  to  counterbalance  the 
sound  box  while,  permitting  it  to  be  freely 
raised,  preferably  independently  of  the 
counterbalancing  device,  when  so  desired. 

I  have  shown  the  construction  of  my  in- 
vention in  the  form  which  is  excellently 

adapted  for  commercial  use,  but  I  do  not 
55  limit  myself  to  the  details  as  these  may  be 

modified  without  departing  from  the  spirit 
of  the  invention. 

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

60  ters  Patent,  is: 
1.  In  a  sound  reproducing  machine,  the 

combination  of  a  tubular  arm,  a  sound  box, 
a  hinged  tubular  part  on  the  end  of  the  tu- 

bular arm  to  support  the  sound  box  whereby 
68  it  may  be  raised  or  lowered,  and  a  counter- 

50 

80 

balancing  device  for  counterbalancing  the 
sound  box  and  free  end  of  the  hinged  tubu- 

lar part  consisting  of  a  lever  pivoted  in  ver- 
tical alinement  with  the  axis  of  the  hinged 

tubidar  part  and  having  one  end  arranged 

for  sujjpoi'ting  the  sound  box  and  tubular 
])art  and  tlie  otlior  end  bent  laterally  over 
the  tubular  arm  to  act  as  a  stop,  and  a  coun- 

terbalancing means  operating  upon  the 
other  end  of  the  lever.  75 

2.  In  a  sound  reproducing  machine,  the 
combination  of  a  tubular  arm,  a  sound  box, 
a  liinged  tubular  part  to  support  the  sound 
box  hinged  to  the  tubular  part  whereby  it 
may  be  raised  or  lowered,  and  an  independ- 

ent counterbalancing  device  for  counter- 
balancing the  sound  box  and  free  end  of  the 

hinged  tubular  part  and  from  which  the  said 
parts  are  vertically  adjustable,  said  coun- 

terbalancing device  consisting  of  a  lever  85 
pivoted  axially  with  the  hinge  of  the  tubu- 

lar part  and  Thaving  one  end  arranged  for 
supporting  the  sound  box  and  tubular  part, 
and  a  counterbalancing  means  operating 
upon  the  other  end  of  the  lever.  90 

3.  In  a  sound  reproducing  machine,  the 
combination  of  a  tubular  arm  having  a 
transverse  tubular  end,  a  tubular  goose  neck 
hinged  to  the  tubular  end  of  the  tubular  arm, 
a  sound  box  secured  to  the  free  end  of  the  95 
tubular  goose   neck,   and   counterbalancing 
devices  carried  by  the  tubular  arm  and  oper- 

ating to  support  the  sound  box  and  goose 
neck  against  the  action  of  gravity  consist- 

ing of  a  counterbalancing  lever  adjustably  100 
hinged  to  the  transverse  tubular  end  of  the 
tubular  arm  and  having  a  connection  with 
the  sound  box  and  goose  neck  the  construc- 

tion being  such  that  it  is  adjustable  circum- 
ferentially  about  the  axis  of  the  hinge  of  the  lOi* 

goose  neck. 4.  In  a  sound  reproducing  machine,  the 
combination  of  a  tubular  arm,  a  tubular 
goose  neck  hinged  to  the  end  of  the  tubular 
arm  on  a  transverse  axis,  a  sound  box  se-  110 
cured  to  the  free  end  of  the  tubular  goose 
neck,  a  counterbalancing  lever  hinged  in 
substantial  vertical  alinement  with  the  axis 
of  the  hinge  of  the  goose  neck  and  operating 
to  support  the  sound  box  and  goose  neck  115 
against    the    action    of    gi-avity,    a    collar 
clamped    to  the  tubidar  arm  so  as  to  be  ad- 

justed circumferentially   about  the  axis  of 
the  hinge  of  the  goose  neck  and  supporting 
the  counterbalancing  lever,  and  means  act-  120 
ing  upon  the  other  end  of  the  lever  for 
counteracting  the  weight  of  the  sound  box 
and  goose  neck  the  construction  being  such 
that  the  hinge  of  the  lever,  the  counterbal- 

ance means  and  the  contact  with  the  goose  125 
neck  are  all  in  the  same  plane. 

5.  In  a  sound  reproducing  machine,  the 
combination  of  a  disk,  a  tubular  sound  con- 

veying part  having  a  relatively  fixed  dis- 
tance above  the  disk,  a  second  tubular  sound  130 
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conveying  part  hinged  to  the  first  mentioned 
tubular  part,  a  sound  box  secured  to  the  free 
end  of  the  second  tubular  part,  and  a  coun- 

terbalancing device  carried  by  the  first  men- 
5  tioned  tubular  sound  conveying  part  and  act- 

ing to  counterbalance  the  weight  of  the  sec- 
ond tubular  part  and  its  sound  box  con- 

sisting of  a  lever  hinged  in  vertical  aline- 
ment  with  the  hinge  joint  of  the  second  tu- 

10  bular  part  and  having  one  end  arranged  to 
support  the  sound  box  and  said  second  tubu- 

lar part,  and  counterbalancing  means  con- 
sisting of  a  spring  and  devices  to  adjust  its 

tension  carried  on  the  first  mentioned  tubular 
15  part  to  operate  the  lever. 

6.  In  a  sound  reproducing  machine,  the 
combination  of  a  disk,  a  tubular  sound  con- 

veying part  having  a  relatively  fixed  dis- 
tance above  the  disk  and  having  a  transverse 

20  tubular  end,  a  second  tubular  sound  convey- 
ing part  hinged  to  the  first  mentioned  tu- 

bular part  on  its  transverse  tubular  end,  a 

sound  box  secured  to  the  free  end  of  the  sec- 
ond tubular  part,  and  a  counterbalancing 

device  carried  by  the  first  mentioned  tu-  25 
bular  sound  conveying  part  and  acting  to 
counterbalance  the  weight  of  the  second  tu- 

bular part  and  its  sound  box  consisting  of  a 
collar  clamped  in  position  upon  the  trans- 

verse tubular  end  of  sound  conveyer  part  30 
and  having  a  bracket,  a  counterbalancing 
lever  hinged  to  the  collar  in  vertical  aline- 
ment  with  the  axis  of  the  hinged  tubular 
part,  a  spring  connecting  the  lever  with  the 
bracket,  and  means  for  adjusting  the  tension  35 
of  the  spring. 

In  testimony  of  which  invention,  I  have 
hereunto  set  my  hand. 

LOUIS  JAY  GERSON. 

Witnesses : 
r.  m.  huntee, 
Atjgust  W.  Eettig. 
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To  all  whom,  it  may  concern: 
Be  it  known  that  I,  Adolph  G.  KAurMAN, 

a  citizen  of  the  United  States,  and  a  resident 
of  the  borough  of  Manhattan,  city,  county, 

5  and  State  of  New  York,  have  invented  cer- 
tain new  and  useful  Improvements  in 

Sound-Horns,  of  which  the  following  is  a 
specification. 
My  invention  relates  to  horns  for  amplif y- 

10  ing,  purifying  and  distributing  sounds  and 
is  applicable  to  apparatus  of  various  kinds 
for  producing  or  reproducing  sounds,  such 
as  musical  instruments,  telephone  receivers, 
talking  machines,  the  telharmonium,  and  the 

15  horn  is  also  capable  of  use  directly  as  a  meg- 
aphone. The  device  is  also  capable  of  use 

for  the  reverse  function,  that  is,  to  collect 
and  receive  sounds. 

Reference  is  to  be  had  to  the  accompany- 
20  ing  drawings  in  which  I  have  shown  vari- 

ous forms  of  sound  horns,  embodying  my 
present  invention, 

FigTire  1  is  a  side  elevation,  showing  a  dou- 
ble horn.  Fig.  2  is  a  front  elevation  thereof ; 

25  Fig.  3  is  a  front  elevation  of  a  triple  horn; 
Fig.  4  is  an  elevation  of  a  quadruple  horn; 
Fig.  5  is  a  separate  view  of  one  of  the  horns, 
the  same  being  given  a  peculiar  S-shape,  so 
as  to  occupy  less  space ;  Fig.  6  is  a  front  view 

30  of  a  triple  horn,  differing  from  that  slio^vn 
in  Fig.  3 ;  Fig.  7  is  a  bottom  view  of  another 
type  of  quadruple  horn,  and  Fig.  8  is  a  side 
view  of  the  horn  shown  in  Fig.  7;  Fig.  9 
shows   a   nested   triple   horn,   and   Fig.    10 

35  shows  a  nested  double  horn. 
It  has  been  found  in  practice  that  a  horn 

of  a  given  size  and  shape  will  respond  better 
to  certain  notes  than  to  others  and  will 
therefore    emit    such    notes    more    loudly. 

40  Speaking  in  a  general  way,  a  small  horn  is 
better  adapted  for  high  notes  and  a  big  horn 
for  low  notes.  When  it  is  desired  to  use 
the  same  horn  for  high  notes  and  low  notes, 
it  is  often  found  that  the  result  obtained  is 

45  not  satisfactory  at  all,  and  to  remedy  this 
the  employment  of  several  horns  of  different 
sizes,  located  at  different  places,  has  some- 

times been  resorted  to,  as  in  the  telharmo- 
nium.    With  my  present  invention  a  single 

50  sound-producing  source  will  be  found  suffi- 
cient, whether  the  notes  be  high  or  low.  I 

accomplish  this  result  by  combining  two  or 
more  horns,  preferably  of  different  capaci- 

ties or  qualities  in  such  a  manner  that  they 

I  will  receive  the  sound  from  the  same  source.  55 
The  larger  horn  will  give  the  proper  volume 
to  the  low  notes,  while  the  smaller  horn,  or 
horns,  will  insure  the  proper  value  to  the 
high  notes. 

In  Figs.  1  and  2  the  larger  horn  A  and  the  60 
small  horn   B   are  so   arranged  that  their 
mouths  or  outlets  extend  substantially  par- 

allel to  the  receiving  end  A',  the  larger  horn 
terminating  above  the  small  one.     The  con- 

nection  between   the   small   horn   and   the  65 

larger  horn  is  made  through  an  opening  B' 
in  the  side  of  the  larger  horn.     Each  of  the 
horns  is  tapering  and  curved  and  the  out- 

lets are  located  at  a  higher  level  than  the  re- 
ceiving end  A',  although  I  do  not  wish  to  70 

restrict    m3'self    to    such    an    arrangement. 
The  receiving  end  A'  is  either  simply  held 
against  the  mouth  of  the  speaker,  when  the 
device  is  used  as  a  megaphone,  or  connected 
with  the  proper  part  of  a  telephone  receiver,  75 
talking   machine   reproducer,   or   other   in- strument. 

In  Fig.  3  I  have  illustrated  a  triple  horn 
with  a  large  horn  C  facing  forwardly  and 
two  small  horns  D  directed  to  the  sides.    The  80 
inlet  connection  C  is  directed  downwardly. 

In  Fig.  4  there  are  two  large  horns  E, 
facing  in  opposite  directions,  and  two  small 
horns  F,  also  facing  in  opposite  directions, 
but  at  right  angles  to  the  horns  E,  E  and  85 
preferably     at     a    different   (lower)    level. 
Each  of  the  small  horns  F  connects  with  the 
sound  conduit  of  the  larger  horns.    There  is 

a  single  sound  receiving  connection  E'  from which  the  sound  reaches  all  the  horns.    The  90 
form  of  each  individual  horn  may  be  varied 
and  in  some  cases  where  it  is  desired  to  avoid 

too  great  a  projection  of  the  horn  from  the 
wall  or  instrument,  the  particular  S-shaped 
form,  shown  in  Fig.  5,  may  be  adopted  for  95 
the  individual  horns,  or  some  of  them. 

The  triple  horn  shown  in  Fig.  6  differs 
from  that  illustrated  in  Fig.  3  chiefly  by  the 
fact  that  the  central  horn  G  is  directed  up- 

ward instead  of  forward,  the  lateral  horns  100 
H  being  of  substantially  the  same  arrange- 

ment and  connected  with  the  sound  conduit 
of  the  larger  horn  G  at  a  point  slightly 

above  the  inlet  connection  G'. 
In  Figs.  7  and  8  I  have  illustrated  a  quad-  105 

ruple  horn  with  individual  curved  and  ta- 
pering horns  I,  directed  downwardly  and 

each  connected  with  a  common  central  re- 
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ceiving  connection  I',  which  faces  upwardly. 
'J'lio  individual  horns  may  be  alike,  as  shown, or  of  different  sizes. 

In  the  forms  of  construction  hereinbefore 
6  described   each   of  the   individual   members 

of  the  multiple  horn  is  entirely  outside  the 
other  elements  of  the  horn. 

In  Figs.  9  and  10  I  have  illustrated  two 
forms  or  nested  horns,  where  one  element 

10  is  within  another.  Fig.  9  shows  three  horn 

elements,  J,  J',  J-,  nested  one  within  the 
other,  and  all  receiving  the  sound  at  the 

end  J'  and  discharging  it  forwardly,  each 
horn   corresponding  in   shape  substantiall}^ 

15  to  the  horn  A  in  Fig.  1.  In  Fig.  10  the  horn 

has  two  members  K,  K',  one  within  the 
other,  and  provided  Avith  a  receiving  end 

or  connection  K-,  which  is  horizontally  dis- 
posed, while  the  other  ends  of  the  horn  are 

20  shown  facing  upward.  Braces  or  distance 
pieces,  J*,  K^,  may  be  employed  in  these 
two  constructions  and  the  inner  horns  may 
project  bej'ond  the  outer  horns  at  the  out- 

let, although  this  is  not  absolutely  necessary. 
Actual  trial  has  shown  that  the  provision 

of  two  or  more  horns  preferably  of  different 
qualities  or  sizes  in  connection  with  a  single 
receiving    connection    or    end    common    to 

25 

40 

them,  improves  the  results  considerably,  as 
regards  the  even  reproduction  and  spreading  30 
of  sounds  of  different  pitch. 

It  will  be  observed  that  in  each  of  the  con- 
structions shown,  the  sound-receiving  con- 

nection, that  is,  the  tubular  portion  adapted 
to  fit  the  phonograph,  telephone  or  other  35 
instrument,  is  formed  exclusively  by  the 
inner  end  of  one  of  the  horns  or  horn  ele- 

ments. In  other  words,  the  sound-receiving 
connection  is  equal  in  diameter  to  the  inner 
end  of  one  of  the  horns.  The  inner  ends  of 
all  the  horns  are  adjacent  to  each  other  and 
by  nesting  the  horns  as  in  Figs.  9  and  10, 
I  am  enabled  to  place  their  inner  or  narrow 
ends  in  the  same  plane. 

I  claim  as  my  invention : 
A  sound  horn  comprising  a  plurality  of 

nested  tubular  elements,  the  wide  end  of 
the  inner  element  projecting  forward  of  the 
element  surrounding  it. 

In  testimony  whereof  I  have  hereunto 

signed  my  name  in  the  presence  of  two  sub- 
scribing witnesses. 

ADOLPH  G.  KAUFMAN. 
Witnesses : 

Otto  V.  Schrenk, 
John  Lotka. 

45 
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903,833. Specification  of  letters  Patent.      Patented  June  38,  1910. 
Application  iiled  January  24, 1910.     Serial  No.  539,666. 

To  all  whom  it  may  concern: 
Be  it  known  that  we,  Frederick  Haye 

and  Charles  Wessels,  citizens  of  the  United 
States  of  America,  residing  in  Woodhaven, 
in  the  county  of  Queens  and  State  of  New 
York,  have  invented  certain  new  and  useful 
Improvements  in  Gramophones,  of  which 
the  following  is  a  specification. 

This  invention  relates  to  an  improved 
gramophone  of  that  type  in  which  no  sepa- 

rate and  detachable  horn  is  used,  but  in 
which  the  horn  is  permanentlj^  located  in  a 
casing  below  the  record-carrying  disk  and 
its  actuating  motor. 

The  separate  and  detachable  horns  used  in 
phonographic  apparatus  heretofore,  are 
objectionable  for  the  reason  that  they  render 
the  apparatus  cumbersome,  as  the  horn  takes 
up  a  great  deal  of  space,  and  as  it  impairs 

20  to  some  extent  the  clearness  of  the  delivery 
of  the  i^honographic  records.  By  dispens- 

ing with  the  separate  horn  and  its  support- 
ing stand,  the  entire  apparatus  becomes 

handier,    more    conveniently    transportable 
25  and  more  easily  storable  when  not  required 

for  use. 

This  invention  is  designed  to  furnish,  a 
phonographic  apparatus  in  which  the  horn 
is  arranged  in  a  supporting  casing  below 

30  the  record-carrying  disk  and  connected  with 
a  tubular  tone-arm  carrying  the  diaphragm- 
box  by  a  universal  joint  provided  with 
means  for  holding-  the  tubular  arm  and  dia- 

phragm-box in  raised  position. 
35  The  invention  consists  further  of  certain 

details  of  construction  which  will  be  fully 
described  hereinafter  and  finally  pointed 
out  in  the  claims. 

In  the  accompanying  drawings.  Figure  1 
40  represents  a  perspective  view  of  our  im- 

proved phonograph.  Fig.  2  is  a  detail  side- 
elevation  of  the  tubular  tone-arm  carrying 
the  diaphragm-box  and  showing  the  univer- 

sal joint  connection  with  the  inner  end  of 
the  horn,  drawn  on  a  larger  scale.  Fig.  3 
is  a  plan-view  of  Fig.  2,  and  Figs.  4  and  5 
are  respectively  a  sectional  side-elevation  of 
the  tone-arm  and  a  vertical  transverse-sec- 

tion of  the  same  on  line  5,  5,  Fig.  4. 
Similar  letters  of  reference  indicate  cor- 

responding parts  throughout  the  several  fig- 
ures. 

Referring  to  the  drawings,  C  represents  the 
casing  of  our  improved  phonographic  appa- 

ratus.   The  casing  C  is  made  of  rectangular 
65 

shape  and  of  a  sufficient  size  to  permit  the 
placing  in  the  upj)er  part  of  the  same  of  a 
sound-delivering  horn  H  and  other  acces- 

sories, such  as  the  record-carrying  disk  or 
turntable  D  and  the  motor  for  the  same  (not  60 
shown).  To  the  upper  rear-end  of  the  cas- 

ing C  is  applied  a  hinged  cover  C^  so  that 
the  record-carrying  disk  or  turntable  D  and 
the  tone-arm  a  with  the  diaphragm-box  5 
at  its  front-end  and  the  universal  joint  con-  65 
nection  with  the  horn  H  can  be  protected 
against  dust  and  meddling  when  not  re- 

quired for  use. 
The  front-end  of  the  tubular  tone-arm  a 

is  connected  by  a  curved  tube  a^  with  the  70 
diaphragm-box  5  in  the  usual  manner.  The 
diaphragm-box  h  carries  a  socket  d^  for  re- 

ceiving the  stylus  d  in  the  usual  well-known 
manner.  The  tubular  tone-arm  a  is  made 
tapering  and  increasing  in  diameter  from  75 
the  front  toward  the  rear-end  and  provided 
at  its  rear-end  with  a  hollow  spherical  por- 

tion e  which  is  cut  ofi'  at  its  lower  portion so  as  to  form  at  its  interior  a  smooth  rounded 
off  continuation  of  the  tubular  tone-arm.  80 
The  lower  portion  of  the  spherical  portion  e 
extends  into  and  opens  into  a  tubular  socket 
e^  that  is  seated  in  the  top-plate  of  the  cas- 

ing at  the  rear  of  the  disk  D. 
The  spherical  portion  e  of  the  tone-arm  a  ̂5 

is  fitted  into  the  upper  end  of  the  socket  e* 
so  that  the  tone-arm  can  be  moved  up  and 
down  in  following  the  motion  of  the  stylus 
in  the  grooves  or  depressions  of  the  record. 

The  lower  open  part  of  the  spherical  por-  ®0 tion  e  extends  to  some  extent  into  the  socket 
e^  so  as  to  transmit  the  sound-waves  into 
the  inner  or  rear-end  of  the  horn  H  con- 

nected therewith  as  shown  in  Fig.  4.  The 

spherical  portion  e  is  preferably  made  of  ̂ ^ 
aluminum  or  other  light  metal  so  as  to  offer 
as  little  resistance  as  possible  to  the  up  and 
down  motion  of  the  tone-arm  a.  The  up- 

per end  of  the  socket  e^  is  provided  at  dia- 
metrically ojaposite  sides  on  an  axis  at  right  ̂ ^^ 

angles  to  the  longitudinal  axis  of  the  tone- 
arm  and  spherical  jDortion  with  short  fixed 
shafts  e-  on  which  are  mounted  flanged 
disks  e^  which  move  over  the  shouldered  cir- 

cumference or  rim  e*  of  the  upper  edge  of 
the  tubular  socket  e^,  while  the  flanges  of 
the  disks  move  along  the  outer  edge  of  the 
shouldered  rim  of  the  socket,  as  shown  j 
clearly  in  Figs.  2  and  5 

The  weight  of  the  inner  end  of  the  tone- 

10 
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arm  nnd  its  spherical  portion  e  rests  by  the 
shouldered  disks  e^,  on  the  upper  rim  e* 
of  the  socket  and  permits  the  easy  swinging 
of  the  tone-arm  in  up  and  down,  as  well 
as  in  lateral  direction,  while  the  circum- 

ferential flanges  of  the  disks  act  as  guard- 
flanges  for  keeping  the  spherical  portion  on 

the  M2)per  end  of  the  socket  e\  The  spher- 
ical portion  e  of  the  tone-arm  a  in  connec- 

10  tion  with  the  shouldered  rim  e*  and  the 

flanged  disks  c^''  moving  over  the  rim  form 
a  kind  of  universal  joint  for  permitting  the 
free  and  easy  movement  of  the  tone-arm  to- 

gether with  the  diaphragm-box  and  stylus 
15  at  the  front-end  of  the  same  in  following  the 

depressions  of  the  record,  without  exerting 

any  strain  on  the  needle  or  stylus.  The  dia- 
l)hragiii-box  and  its  needle-holder  are  made 
in  the  usual  approved  manner. 

20  The  universal  joint  between  the  tone-arm 
and  the  socket  at  the  inner  end  of  the  horn 

follows  the  motion  of  the  needle  or  stylus  in 
the  grooves  of  the  phonographic  record,  so 
that    the    sound-waves    embodied     in    the 

25  grooves  are  transmitted  to  the  enlarged 
outer  end  of  the  horn. 

The  lower  part  of  the  case  C  is  prefera1)ly 
utilized  for  the  storage  of  records  in  the 
spaces   formed   between   vertical   partitions 

30  C".  The  oiitlet-o])ening  of  the  horn  and 
the  partitioned  space  at  the  Iqw'er  part  of 
the  casing  may  be  closed  by  means  of  hinged 
doors  in  the  nsnal  manner,  so  as  to  permit 
the  closing  of  the  casing  and  prevent  the 

35  entrance  of  dust  into  the  horn  and  the  par- 
titions C-  in  the  lower  part  of  the  casing. 

When  it  is  desired,  to  replace  a  record  by 
a  new  one,  the  tone-arm  a  is  raised  and  re- 

tained in  raised  position  by  a  hook  /  Avhich 
40  is  fulcrumed  to  the  shouldered  rim  e*  of  the 

socket  e\  which  hook  engages  a  segmental 

shoulder  /^  at  the  rear  of  the  spherical  por- 
tion e,  as  shown  in  dotted  lines  in  Fig.  4. 

The  hook  /  is  weighted  or  spring-actuated 
45  at  its  lower  end.  When  the  new  record  is 

placed  in  position  on  the  disk  D,  the  hook  is 
released  from  the  shoulder  p  and  the  tone- 
arm  and  diaphragm-box  are  returned  into 
lowered  or  normal  position,  the  stjdus  being 

50  then  placed  into  contact  with  the  outermost 
groove  of  the  record  in  the  usual  manner. 
Having  thus  described  our  invention,  Ave 

claim  as  new  and  desire  to  secure  by  Let- 
ters Patent : 

55  1.  In  a  phonographic  apparatus,  the  com- 
bination, with  a  casing,  of  a  tubular  tone- 

arm  carrying  a  diaphragm-box  and  stylus  at 
its  front-end,  of  a  curved  horn  supported  in 
said  casing,  a  universal  joint  connecting  the 

60  rear-end  of  the  tone-arm  with  the  inner  end 

of  the  horn,  and  a  pair  of  rollers  for  sup- 
porting the  inner  end  of  the  tone-arm. 

2.  In  a  phonographic  apparatus,  the  com- 
bination, with  a  casing,  of  a  record-carrying 

disk  or  turntable,  a  tubular  tone-arm,  a  dia-  65 
phragm-box  provided  with  a  stylus  or  nee- 

dle applied  to  the  front-end  of  the  tone-arm, 
a  stationary  socket  in  said  casing  and  pro- 

vided with  an  annular  shoulder,  a  horn  con- 
nected at  its  inner  end  with  the  lower  end  70 

of  said  socket,  a  universal  joint  between  said 
socket  and  the  opposite  end  of  the  tubular 
tone-arm,  and  a  pair  of  disks  rotatably 
mounted  on  the  inner  end  of  the  tone-arm 
and  bearing  on  said  shoulder.  75 

3.  In  a  ])honographic  apparatus,  the  com- 
bination, with  a  casing,  of  a  rotary  record 

carrying  disk,  a  horn  located  in  said  casing, 
a  tubular  socket  member  supported  on  the 
top  of  the  casing  and  communicating  with  80 
the  inner  end  of  the  horn,  a  tubular  tone 
arm  having  a  spherical  portion  fitted  into 
the  upjjer  end  of  the  socket  member,  rollers 

rotatabl}^  supported  on  said  spherical  por- 
tion and  adapted  to  roll  on  the  upper  edge  of  85 

the  socket  member,  an  upwardly  disposed 
horizontally  extending  segmental  shoulder 
on  the  rear  jxirt  of  saitl  spherical  portion,  a 
pair  of  ears  at  the  rear  of  the  socket  mem- 

ber, a  hook  pivoted  between  said  ears  and  90 
adapted  to  engage  said  shoulder  and  having 
a  downward  Aveighted  extension  and  a  dia- 

phragm box  on  said  tone  arm. 
4.  In  a  phonographic  apjjaratus,  the  com- 

bination, Avith  the  casing,  of  a  rotary  record-  95 
carrying  disk  or  turn-table  at  the  upper  j)art 
of  said  casing,  a  cvirved  horn  located  in  said 

casing  and  opening  in  the  front-wall  of  the 
same,  a  stationary  socket  having  a  shoul- 

dered rim  at  its  upper  end  and  located  in  the  100 
top  of  the  casing  and  connected  at  its  loyver 
end  Avith  the  inner  end  of  the  horn,  a  tone- 
arm  provided  Avith  a  spherical  portion  fitted 
into  the  upper  end  of  the  socket,  a  pair  of 

flanged  disks  rotatably  mounted  at  diamet-  105 
rically-opposite  points  of  the  spherical  por- 

tion and  engaging  and  moving  o\'er  the  rim 
of  the  socket,  and  a  diaphragm-box  at  the 
front-end  of  the  tone-arm  and  provided  with 
a  needle  or  stylus,  the  lower  open  end  of  the  110 
spherical  portion  of  the  tone-arm  extending 
to  some  distance  into  said  socket. 

In  testimony,  that  we  claim  the  foregoing 
as  our  invention,  we  have  signed  our  names 
in  presence  of  tAvo  subscribing  witnesses. 

FKEDEEICK  HA  YE. 
CHAELES  WESSELS. 

Witnesses : 
Paul  Goepel, 

John  Murtagh. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Jonas  W.  Ayx,sworth, 

a  citizen  of  the  United  States,  residing  at 
223  Midland  avenue,  East  Orange,  county 

5  of  Essex,  and  State  of  New  Jersey,  have 
invented  certain  new  and  useful  Improve- 

ments in  Composition  for  Phonograph-Rec- 
ords, of  which  the  following  is  a  descrip- 

tion. 

10  My  invention  relates  to  an  improved  com- 
position for  molded  phonograph  records, 

and  the  principal  object  is  to  produce  a  com- 
position or  material  for  the  purpose  in 

which  the  capacity  to  resist  wear  or  the  rub- 
15  bing  action  of  the  reproducer  stylus,  will  be 

enormously  increased,  whereby  it  becomes 
commercially  and  practicably  feasible  to 
make  phonograph  records  with  a  very  fine 
pitch  record  grooves.    A  phonograph  record 

20  having  a  record-groove  of  a  pitch  of  200 
threads  per  inch  made  of  my  improved  com- 

position or  material,  will  compare  favorably 
in  wearing  qualities  with  a  record  of  a  pitch 
of  100  threads  per  inch  made  of  present 

25  compositions. 
A  further  object  is  the  production  of  a 

composition  or  material  which  shall  have 
an  extremely  smooth  record  surface  so  as  to 
reduce  as  much  as  possible  the  production 

30  of  foreign  noises,  due  to  the  rubbing  action 
of  the  reproducer  stylus;  and  also,  to  pro- 

duce a  composition  or  material  which  shall 
contain  no  hygroscopic  ingredients,  such  as 
the  alkaline  soaps  which  are  present  in  com- 

35  positions  now  generally  in  use. 
In  Letters  Patent  of  the  United  States 

No.  880,707  granted  Mar.  3,  1908,  I  disclose 
for  the  first  time  in  the  art,  as  a  suitable 
material  for  use  in  compositions  for  molded 

40  phonograph  records,  the  article  known  in 
commerce  as  "  montan  wax,"  which  is  a 
Av  ax-like  substance  of  a  dark  yellowish 
brown  color,  somewhat  resembling  discol- 

ored carnauba  wax,  and  obtained,  as  I  am 
45  informed  and  believe,  from  certain  kinds  of 

bituminous  brown  coal  by  a  certain  process 
of  extraction  or  solution.  The  so  -  called 
montan  wax  is  imported  into  the  United 
States  from  Germany,  and  is  a  mineral  wax 

50  obtained  from  certain  kinds  of  bituminous 
brown  coal  by  extraction  with  suitable  sol- 

vents. Chemically,  it  consists  of  a  mixture 
of  high  carbon  acids  combined  with  fatty 
alcohols  together  with  some  free  fatty  acids 

55  and  hydrocarbons.    While  the  details  of  the 

process  of  manufacture  are  kept  as  secrets 
by  the  manufacturers  of  this  material,  I 
know  that  it  can  be  obtained  from  certain 
kinds  of  bituminous  brown  coal  according 
to  the  process  of  United  States  Patent  No.  eo 
689,381,  dated  December  24,  1901.  The 
product  which  is  obtained  after  driving  off 
the  benzin  or  benzene,  and  which  is  described 
in  lines  44  to  47,  page  1  of  the  patent,  is  the 
same  substance  as  the  article  known  in  com-  65 
merce  as  montan  wax. 

In  my  said  patent,  while  claiming  broadly 
the  use  of  montan  wax  as  an  ingredient  in 
these  compositions,  the  particular  composi- 

tion described,  made  use  of  the  wax  in  com-  70 
paratively  small  proportions.  I  have  con- 

ducted experiments  with  the  view  of  utiliz- 
ing very  much  larger  proportions  of  the 

montan  wax,  in  order  to  secure  a  material 
for  the  purpose,  which  shall  be  of  great  75 
hardness  or  toughness,  and  have  succeeded 
in  so  treating  the  montan  wax  that  it  may 
be  used  alone  as  a  material  for  this  purpose, 
or  admixed  with  small  proportions  of  other 
ingredients.  The  montan  wax  in  its  natural  80 
state,  possesses  some  of  the  properties  that 
are  desirable  in  the  art,  but  I  find  that  it 
cannot  be  molded  successfully,  because  of 
its  excessive  shrinkage,  while  when  mixed 
Avith  other  bodies,  such  as  asphalt  (to  re-  85 
duce  the  shrinkage),  the  resulting  surface 
is  rough  and  scratchy.  I  have  discovered, 
however,  that  the  objectionable  features  of 
montan  wax  may  be  overcome  and  the  ma- 

terial be  made  eminently  suitable  for  use  90 
in  the  art,  by  prolonged  heating  of  the  wax 

at  a  temperature  of  from  500°  to  540°  F. 
in  the  presence  of  a  small  percentage  of  sul- 

fur, and  preferably  with  the  subsequent  cen- 
trifuging  of  the  product.  Wlien  the  mon-  95 
tan  wax  is  so  treated,  it  is  greatly  altered 
in  its  physical  properties,  and  may  be  used 
for  the  purjoose  either  alone  or  admixed 
with  small  proportions  of  other  bodies.  I 
find  that  to  secure  the  best  results,  there  100 
should  be  present  in  the  wax  about  one  and 
one-half  per  cent,  of  sulfur.  Apparently, 
the  proportion  of  sulfur  in  the  crude  wax 
varies  from  one  and  one-half  per  cent,  to 
practically  nothing,  so  that  in  the  treat-  105 ment  of  some  bodies  there  will  be  sufficient 
sulfur  present  to  secure  the  desired  results, 
while  in  the  treatment  of  other  bodies  suf- 

ficient sulfur  should  be  added  to  result  in 

a  sulfur  content  of  about  one  and  one-half  HO 
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l^er  cent.  The  wax  is  first  melted  in  a  suit- 
able kottlo,  heated  by  steam  or  gas,  and  the 

sulfur  added,  if  necessary,  and  the  temper- 

ature is  slowly  raised  to  from  500°  to  540 
F.,  beuig  maintained  between  these  points 
for  from  two  to  six  hours,  according  to  the 
particular  grade  of  wax  being  treated.  The 
])ercentago  of  sulfur  may  be  varied  within 

luurow   limits,  but,  if  too  much   is  adch'd, 

,Q  or  is  present,  the  resulting  nuiterial  will  not 
possess  suilicient  shrinkage  for  a  rapid  and 
highly  successful  molding  operation.  On 
the  other  hand,  if  the  percentage  of  sulfur 

present  or  added,  is  too  small,  the  shrink- 

15  'ig^  ̂ ^  ̂ ^^^  material  will  be  excessive,  result- 
ing in  a  too  rapid  clearance  from  the  mold, 

in  the  warping  of  the  record-groove,  and 
in  the  presence  of  a  less  smooth  surface  than 
can  be  secured  by   a  proper  regulation  of 

20  the  proportion  of  sulfur.  The  teinperature 
may  also  be  varied  within  certain  limits, 
but  if  too  low,  the  time  of  heating  must  be 

greatly  prolonged  to  eifect  the  desired  re- 
duction in  the  normally  excessive  shrinking 

25  properties  of  the  material,  and  furthermore, 
the  sulfur  will  not,  in  this  case,  enter  into 
such  a  fixed  combination,  and  is  therefore 

liable  to  deleteriously  affect  the  matrix  or 
mold  in  which  the  records  are  made.    If  the 

30  temperature  is  maintained  materially  above 

540°  F.,  objectionable  properties  are  numi- 
fested  in  the  insufficient  shrinkage  of  the 

material,  which  is  therefore  less  desirable. 

The  best  results  are  (at  least  Avith  those  ex- 
35  amples  of  montan  wax  with  which  I  have 

experimented)  obtained  when  the  heating  is 

regulated  between  500°  and  540°  F.  and 
when  the  percentage  of  sulfur  is  maintained 

closely  in  the  neighborhood  of  one  and  one- 
40  half  per  cent,  as  above  stated.  As  a  result 

of  the  treatment  indicated,  I  obtain  a  very 
much  tougher  and  less  brittle  substance, 
which  has  the  special  shrinkage  properties 

necessary  in  the  art,  but  this  material  con- 
45  tains  a  gummy  sediment,  which  is  very  finely 

divided  and  which  floats  in  the  material 

when  molten.  I  have  not  been  able  to  re- 
move this  sediment  by  filtration  or  by  set- 

tling operations,  however  carefully  they  may 

50  be  performed  or  attempted.  I  have  discov- 
ered, however,  that  by  subjecting  the  molten 

material  to  the  action  of  a  centrifuge,  this 
gunnny  sediment  may  be  entirely  removed, 
thereby  resulting  in    a   material   which   is 

55  vastly  improved  in  its  molding  properties, 
and  in  its  ability  to  withstand  the  wearing 
action  of  the  reproducer  stylus.  The  amount 
of  the  gummy  sediment  which  seems  to  be 
always  present  in  montan  wax  that  has  been 

CO  heated  to  a  liigh  temperature,  varies  from  one 
per  cent,  to  five  per  cent,  according  to  the 

grade  of  the  wax  used.  Yet,  notwithstand- 
ing this  apparently  small  percentage,  I  find 

that  by  removing  the  sediment  as  explained, 
G5  the  ability  of  the  material  to  withstand  the 

wearing  action  of  the  reproducer  stylus  is 
more  than  doubled,  while  at  the  same  time, 
the  material  is  mf)re  readil}'  molded. 

Reference  is  hereby  made  to  the  accom- 

panying   drawing,  which    shows    a    phono-     . 
graph  record  tablet  with  the  names  of  the 
ingredients  inscribed  thereon. 

Having  now  described  ni}'  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 

ters l*atent,  is  as  follows: —  „g 
1.  A  material  or  ingredient  for  molded 

])lH)n()giiiph  records,  comprising  m(mtan 
wax  which  has  been  subjec^ted  to  prolonged 
heating  at  a  high  temperature,  as  set  forth. 

2.  A  material  or  ingredient  for  molded  go 
phonograph  records,  comprising  montan 
wax  which  has  been  subjected  to  prolonged 

heating  at  a  high  temperature  in  the  pres- 
ence of  a  snuill  percentage  of  sulfur,  as  set 

forth.  ...  85 
P>.  A  material  or  ingredient  for  molded 

phonograph  records,  comprising  montan 
wax  which  has  been  subjected  to  prolonged 
heating  at  a  high  temperature  and  freed 
from  the  gummy  sediment  produced  by  such  go 
treatment,  as  set  forth. 

4.  A  material  or  ingredient  for  molded 
phonograi^h  records,  comprising  montan 
wax  which  has  been  subjected  to  prolonged 

heating  at  a  high  temperature  in  the  pres-  95 
ence  of  a  small  percentage  of  sulfur  and 

fi-eed  from  the  gummy  sediment  produced 
by  such  treatment,  as  set  forth. 

5.  A  material   or  ingredient   for  molded 
phonograph  records,  comprising  a  mineral   100 
wax  obtained  from  bituminous  brown  coal 

by  extraction  w'ith  suitable  solvents,  and  sub- 
jected to  prolonged  heating  at  a  high  tem- 

perature, substantially  as  set  forth. 
6.  A   material  or  ingredient   for  molded    10:. 

phonograph  records,  comprising  a  mineral 
Atax  obtained  from  bituminous  brown  coal 

by  extraction  with  suitable  solvents,  the 
same  comprising  a  mixture  of  high  carbon 
acids  combined  with  fatty  alcohols  together  ll(i 
with  some  free  fatty  acids  and  hydrocarbons, 
and  subjected  to  prolonged  heating  at  a  high 
temi:)erature,  substantially  as  set  forth. 

7.  A  material  or  ingredient  for  molded 

phonograph  records  comprising  a  mineral  115 
wax,  the  same  comprising  a  mixture  of  high 
carbon  acids  combined  with  fatty  alcohols 
together  with  some  free  fatty  acids  and 
hydrocarbons,  and  subjected  to  prolonged 

heating  at  a  high  temperature,  substantially  i- 
as  set  forth. 

8.  A  molded  phonogiaph  record  formed 
of  montan  Avax  so  treated  as  to  have  lost  the 

excessive    shrinkage    characteristic    of    un- 
treated and  unmixed  montan  wax,  substan-   12' 

tially  as  set  forth. 
9.  The  process  of  rendering  montan  wax 

suitable  as  a  material,  or  predominating  in- 
gredient in  a  composition,  for  molded  rec- 

ords, which  consists  in  subjecting  the  same  130 
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to  prolonged  heating  at  a  temperature  of 
from  500°  to  540°  F.,  as  set  forth. 

10.  The  process  of  rendering  montan  wax 
suitable  as  a  material,  or  predominating  in- 

gredient in  a  composition,  for  molded  rec- 
ords, which  consists  in  subjecting  the  same 

to  prolonged  heating  at  a  high  temperature 
in  the  presence  of  about  one  and  one-half 
per  cent,  of  sulfur,  as  set  forth. 

11.  The  process  of  rendering  montan  wax 
suitable  as  a  material,  or  predominating 
ingredient  in  a  composition,  for  molded  rec- 

ords, which  consists  in  subjecting  the  same 
to  prolonged  heating  at  high  temperature, 
and  in  then  centrifuging  the  molten  material 
so  as  to  remove  the  gummy  sediment  pro- 

duced by  such  heating,  as  set  forth. 
This   specification   signed   and   witnessed 

this  26th  day  of  Oct.  1907. 

JONAS  W.  AYLSWO.RTH. 

Witnesses : 
Frank  D.  Lewis, 
Charles  F.  Robson. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Joseph  H.  Willlajms, 

a  citizen  of  United  States,  residing  at  Har- 
per, in  the  county  of  Harper  and  State  of 

Kansas,  have  invented  new  and  useful  Im- 
provements in  Feed  Apparatus  for  Phono- 

graphs, of  which  the  following  is  a  specifi- 
cation. 
My  invention  relates  to  new  and  iiseful 

imiDrovements  in  feed  apparatus  for  phono- 
graphs and  similar  devices  employing_.j^- 

lijldid£alrecords  and  its  object^s  to  provide 
meanswKefeHy  a  desired  one  of  a  series  of 
records  may  be  promptly  placed  in,  or  re- 

moved from  position  upon  the  cjdinder  of 
the  phonograph. 
The  invention  consists_  in  arranging  a 

phonograph  or  similar  device  within  a  cas- 
ing at  one  end  of  which  is  arranged  a  hori- 

zontally extending  „ shaft  .from_  which. exr 
tends  a_§uiiUihle janruJber  of  spolces.  Each 
s_poke  is  provided  with  a  horizontal  spindle 
comiected  to  a  cylinder  having  a  stem  there- 

in equal  in  diameter  to  the  internal  diameter 
of  the  cylindrical  record  used  in  connection 
with  the  phonograph.  A  record  is  adapted 
to  be  placed  within  each  one  of  these  cyl- 

inders and  upon  the  stems  therein  and  the 
spokes  to  which  the  cylinders  are  connected 
may  be  readily  revolved  so  as  to  bring  the 
desired  cylinder  in  horizontal  alinement  with 
the  record  holding  cylinder  of  the  phono- 

graph. Each  of  the  cylinders  connected  to 
the  spokes  is  provided  within  its  inner  face 
with  a  slot  which  is  adapted  to  receive  a 
slide  when  said  cylinder  is  brought  into  po- 

sition in  alinement  with  the  phonograph  cyl- 
inder. Means  are  provided  for  operating 

this  slide  when  desired. 
The  invention  also  consists  in  the  further 

novel  construction  and  combination  of  parts 
hereinafter  more  fully  described  and  claimed 
and  illustrated  in  the  accompanying  draw- 

ings showing  the  preferred  form  of  my  in- 
vention and  in  which. 

Figure  1  is  a  vertical  section  through  the 
device  and  showing  the  slide  and  its  operat- 

ing mechanism  in  operation ;  Fig.  2  is  a  cen- 
tral vertical  section  through  the  apparatus 

as  it  appears  from  the  opposite  side ;  Fig.  3 
is  a  section  on  line  3 — 3  of  Fig.  2 ;  and  Fig.  4 
is  an  elevation  of  the  operating  knobs  and 
showing  a  dial. 

Referring  to  the  figures  by  numerals  of 
reference,  1  is  a  casing  within  which  is  ar- 

60 

65 

75 

80 

ranged  a  shelf  2  adapted  to  support  an  ordi- 
nary phonograph  3  or  other  device  employ- 

ing cylindrical  records.  A  guide  plate  4  is 
mounted  upon  this  phonograph  at  a  point 
directly  below  the  record  holding  cylinder  5 
and  is  provided  with  a  slotted  extension  6 
Avhich  projects  longitudinally  therefrom  and 
beyond  the  inner  end  of  the  phonograph.  A 
stationary  tubular  shaft  7  extends  from  the 
inner  end  of  the  phonograph  and  is  sup- 

ported at  its  outer  end  within  the  end  of  the 
casing  1.  This  shaft  is  slotted  at  opposite 
sides  as  shown  at  8,  to  receive  guide  pins  9, 
extending  laterally  from  a  plunger  10,  slid- 
ably  mounted  within  the  tube  and  extending  70 
from  the  outer  end  thereof,  said  plunger 
having  a  knob  11  whereby  the  same  can  be 
pressed  inward  or  drawn  outward  by  hand. 
A  sleeve  12  is  revolubly  mounted  upon 

shaft  7  and  extends  through  the  end  of  cas- 
ing 1,  the  outer  end  of  the  sleeve  being  pro- 

vided with  a  dial  13  having  numerals  ar- 
ranged successively  from  1  upward,  located 

adjacent  to  the  periphery  thereof.  This 
knob  is  adapted  to  be  turned  in  either  direc- 

tion to  cause  any  one  of  the  numerals  to  reg- 
ister with  a  mark  14  formed  upon  a  plate  15 

secured  to  the  casing  and  encircling  sleeve 
12.  Extending  from  the  inner  end  of  the 
sleeve  12  are  spokes  16  connected  at  their  ̂ 5 
outer  ends  by  a  rim  17.  Adjustably  mounted 
upon  each  spoke  16  is  a  slide  18  which  may 
be  locked  at  any  suitable  point  upon  the 
spoke  by  means  of  a  set  screw  19  or  other 
suitable  device.  A  spindle  20  projects  rear- 
wardly  from  each  slide  18  and  is  secured  to 
the  center  of  one  end  of  the  cylinder  21  hav- 

ing a  longitudinally  extending  stem  22  cen- 
trally arranged  therein  and  equal  in  diame- 

ter to  the  diameter  of  cylinder  5  of  the  pho- 
nograph. The  space  between  stem  22  and 

the  inner  surface  of  the  cylinder  21  is  slightly 
greater  than  the  thickness  of  the  wall  of  the 
record  23  used  in  connection  with  the  phono- 

graph. A  slot  24  extends  longitudinally  ̂ ^^ within  the  inner  face  of  each  cylinder  21 
and  is  for  the  purpose  hereinafter  more 
fully  described. 
An  ear  25  dejDends  from  the  stationary 

shaft  7  and  a  lug  26  projects  laterally  there- 
from and  engages  a  slot  27  formed  longitu- 

dinally within  a  strip  28.  The  upper  end 
of  this  strip  is  pivoted  to  the  inner  end  of  a 
slide  29  having  upwardly  turned  ends  30, 
said  slide  being  slightly  greater  in  length 
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tlian  the  record  23.  This  slide  is  mounted 

upon  the  phite  4  before  referred  to  and  as 
the  slot  27  is  enframed  by  one  of  the  guide 
l)ins  1),  it  is  obvious  that  wlieu  kuob  11  and 

6  plunder  10  are  drawn  outward,  the  slide  29 

will  be  Tuoved  h)U<;itudiuidly  upon  (lie  pi'o- 
jecting  portion  (5  of  plate  4  and  into  posi- 

tion between  the  cylinders  21. 
In    usiug   the  device  herein   described,   a 

10  record  is  placed  upon  the  stem  22  within 
each  cylinder  21  and  (he  plunger  10  is  drawn 
outward  to  bring  the  slide  29  into  position 
between  said  cjdiuders  21.  The  sleeve  12  is 

then  I'evolved  by  means  of  knob  13  until 
15  (he  number  designating  the  desired  record 

registers  with  the  mark  14.  This  will  cause 
the  spokes  IG  to  revolve  until  the  cylinder 

21  containing  said  recoi'd  has  been  brought 
to  position  in  horizontal  alinement  with  cyl- 

20  inder  5  and  with  its  slot  24  directly  above 

slide  29.  T'lunger  10  is  then  forced  inward 
and  causes  strip  28  to  swing  toward  the 
phonograph,  the  lug  2G  serving  as  a  fulcrum 
therefoi-.    The  slide  29  will  be  carried  with 

25  the  strip  and  as  the  arms  or  ends  30  thereof 
are  of  sufficient  length  to  project  over  the 
ends  of  the  record  arranged  above  the  slot 
24,  it  is  obvious  that  said  record  will  be 

moved  longitudinally  thereby'  and  conveyed 
30  from  cylinder  21  to  cjdinder  5.  upon  which 

it  will  be  deposited  and  held  by  the  slide. 
I  have  shown  this  arrangement  of  the  parts 

in  Fig.  2.  "When  it  is  desired  to  remove  the record  from  cylinder  5,  plunger  10  is  drawn 
35  outward  and  the  operation  of  the  slide  above 

described  is  reversed  and  the  record  23  is 

carried  back  into  its  cylinder  21  and  one  of 
the  remaining  cylinders  can  then  be  moved 
into  position  above  the  slotted  plate  G  and 

•<0  the  record  extracted  therefrom  in  the  man- 
ner hereinbefore  described. 

By  using  the  term  "  phonograph  "  I  do 
not  wish  to  limit  myself  to  any  particular 

j  make  of  machine.    The  word  is  used  bi'oadlj^ 
^5;  to  cover  any   form   of  machine  employing 
j  cylindrical  records  for  reproducing  sounds. 
''      Tn  the  foregoing  description  I  have  shown 
the  preferred  form  of  my  invention,  but  I 
do  not  limit  myself  thereto,  as  I  am  aware 

50  that  modifications  may  be  made  therein 
without  departing  from  the  spirit  or  sacri- 

ficing any  of  the  advantages  thereof,  and  I 
therefore  reserve  the  right  to  make  such 
changes  and  alterations  as  may  fairly  fall 

5^  within  the  scope  of  my  invention. 
Having  thus  described  my  invention,  what 

T  claim  as  new  and  desire  to  secure  by  Let- 
ters-Patent is: 

1.  The  combination  with  the  record  hold- 

"^  ing  cylinder  of  a  phonograph ;  of  a  revolu- 
ble  series  of  record  containing  cylijnders  and 
means  for  extracting  a  record  from  any  one 
of  the  cylinders  and  depositing  it  upon  the 
record  holding  cylinder. 

2.  The  combination  with  the  record  hold- 
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ing  cylinder  of  a  phonograph;  of  a  revolu- 
ble  series  of  record  containing  cylinders, 

means  for  bringing  any  oTie  of  said  cylin- 
ders in  alinement  with  the  record  holding 

cylinder,  a  slide  adapted  to  engage  and  re- 
mo\e  the  record  from  any  one  of  said  cyl- 

inders and  means  for  operating  the  slide. 
3.  The  combination  with  the  record  hold- 

ing cylinder  of  a  phonograph;  of  a  revolu- 
ble  series  of  recoi:d  containing  cylinders, 
means  for  revolving  said  series  to  bring  any 
one  thereof  into  alinement  with  the  record 

holding  cylinder,  a  slide  adapted  to  project 
into  and  engage  the  record  within  any  one 
of  the  C3dinders,  and  means  for  operating 
the  said  slide,  whereby  a  record  may  be 
withdrawn  from  its  containing  cylinder  and 
deposited  upon  the  holding  cylinder  of  the 

phonograph. 
4.  The  combination  with  the  record  hold- 

ing cylinder  of  a  phonograj^h;  of  a  revolu- 
ble  series  of  record  containing  cyljjiders  any 
one  of  which  is  adapted  to  be  brouglit  into 
alinement  with  the  record  holding  cylinder, 
a    stem    within    each    containing    cylinder  90 
adapted  to  support  a  record  within  said  cyl- 

inder and  means  for  extracting  or  inserting 
the  record  from  or  into  the  containing  cyl- 
inder. 

T).  The  combination  with  a  record  hold-  95 

ing  cylinder  of  a  phonograph;  of  a  revolu- 
ble  series  of  record  containing  cy^linders  any 
one  of  which  is  adapted  to  be  brought  into 
alinement  with  the  record  holding  cylinder, 

a  stem  w-ithin  each  containing  cylinder  100 
adapted  to  support  a  record  Avithin  its  cyl- 

inder, a  slide  adapted  to  project  into  any 
one  of  the  containing  cylinders  and  engage 
the  record  therein  and  means  for  operating 
said  slide  to  remove  the  record. 

G.  A  record  conveying  device  for  phono- 

graphs comprising  a  revoluble  series  of  slot- 
ted record  containing  cylinders,  a  record 

supporting  stem  within  each  of  said  cylin- 
ders, a  guide  extending  between  the  cylin- 
ders, a  slide  mounted  thereon  and  adapted 

to  traA'el  within  the  slot  in  any  one  of  the 
cjdinders,  record  engaging  ends  upon  the 
slide  and  means  for  imparting  longitudinal 
movement  to  the  slide. 

7.  A  feed  device  for  phonographs  com- 
prising a  stationary  shaft,  a  revoluble  sleeve 

thereon,  spokes  extending  from  the  sleeve, 

slotted  record  containing  cylinders  adjust- 
ably secured  to  the  spokes,  a  stationary 

guide,  a  slide  mounted  thereon  and  adapted 

to  project  into  any  one  of  the  slots  and  en- 
gage the  record  within  the  cylinder,  and 

means  for  operating  said  slide  whereby  lon- 
gitudinal movement  may  be  imparted  to  the 

record. 

8.  In  a  record  feeding  device  for  phono- 
graphs, the  combination  with  a  revoluble 

series  of  spokes  and  means  for  operating  the 
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same ;  of  slotted  record  containing  cylinders 
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10 

adjustably  secured  to  the  spokes,  a  record 
engaging  slide  adapted  to  be  moved  into 

the  slot  in  any  one  of  the  recoi-ds,  a  plunger 
and  means  connecting  said  plunger  and  slide 
whereby  motion  may  be  transmitted  to  the 
slide. 

9.  In  a  feed  device  for  phonographs,  the 
combination  with  a  stationary  shaft;  of  a 
sleeve  journaled  thereon,  means  for  rotating 
the  sleeve,  connected  spokes  extending  from 
the  sleeve,  a  slotted  record  containing  cylin- 

der secured  to  each  spoke,  a  guide  extending 
between   the  cylinders,   a   record 

15 
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engaging 

slide  mounted  upon  the  guide  and  adapted 
to  project  into  any  one  of  the  slots,  a  plun- 

ger longitudinally  movable  within  the  shaft, 
and  a  slotted  strip  connected  to  the  plunger 
and  slide  whereby  longitudinal  movement 
may  be  imparted  to  the  slide  from  the  plun- 

ger. 10.  In  combination  with  a  phonograph 
mandrel  adapted  to  receive  a  cylindrical  rec- 

ord, a  magazine  having  a  jDlurality  of  man- 
drels adapted  to  be  successively  moved  into 

axial  alinement  with  said  phonograph  man- 
drel. 

11.  In  combination  with  the  record-sup- 
porting niandrel  of  a  phonograph,  a  maga- 

zine consistfng  of  a  plurality  of  mandrels 
that  may  be  successive^  moved  into  axial 
alinement  with  said  phonograph  mandrel, 
and  means  for  moving  said  magazine  man- 

drels successively  into  alinement  with  the 
phonogTaph  mandrel. 

12.  In  combination  with  the  record-sup- 
porting mandrel  of  a  phonograph  of  the 

class  referred  to,  a  magazine  consisting  of  a 
plurality  of  mandrels  that  may  be  succes- 

sively moved  into  axial  alinement  with  said 
phonograph  mandrel,  and  means  for  trans- 

ferring records  from  said  magazine  man- 
drels to  said  phonograph  mandrel. 

13.  In  combination  with  the  record-sup- 
porting mandrel  of  a  phonograph,  a  maga- 

zine consisting  of  a  plurality  of  mandrels  45 
that  may  be  successively  moved  into  axial 
alinement  with  said  phonograph  mandrel, 
means  for  transferring  records  from  said 
magazine  mandrels  to  said  phonograph  man- 

drel, and  for  returning  the  records  from  the  50 
said  phonograph  mandrel  to  the  said  maga- zine mandrels. 

14.  In  a  multiple  record  phonograph,  the 
combination  with  a  record  carrier  for  hold- 

ing and  conveying  a  series  of  records,  of  55 
means  for  advancing  said  carrier  as  a  whole 
with  said  records  to  bring  successive  records 
into  an  approximate  playing  position,  and 
means  for  shifting  a  record  from  said  car- 

rier and  from  said  aiDproximate  playing  po-  60 
sition  into  an  exact  pla3dng  position. 

15.  In  a  multiple  record  phonograph,  the 
combination  with  a  plurality  of  cylindrical 
records,  of  a  holder  for  said  cylindrical  rec- 

ords, means  to  free  a  record  from  said  holder  65 
and  to  shift  it  to  a  playing  position,  and 
means  to  present  said  records  successively 
to  said  shifting  means. 

16.  In  a  multiple  record  phonograph,  the 
combination  with  a  record  carrier  for  hold-  70 
ing  in  serial  relation  a  plurality  of  cylin- 

drical records,  a  sound  reproducing  device, 
said  carrier  being  movable  through  a  path 
adjacent    the    sound    reproducing    device, 
means  for  moving  said  carrier  to  bring  said  75 
cylindrical  records  successively  into  an  ap- 

proximate playing  position   and  means  to 
shift  a  record  from  the  carrier  into  playing 
position  on  the  sound  reproducing  device  and 
then  back  to  the  carrier  after  the  record  has  80 
been  played. 

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

JOSEPH  H.  WILLIAMS. 

Witnesses : 
J.  S.  Knowles, 
Della  Williams. 
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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  Improvements  in  Apparatus 

for  Recording  or  Eeproducing  Sounds, 
(Case  B,)  of  which  the  following  is  a  de- 
scription. 

10  My  invention  relates  to  various  new  and 
useful  improvements  in  apparatus  for  re- 

cording or  reproducing  sounds,  and  my  ob- 
ject is  to  provide  an  apparatus  for  the  pur- 
pose which  shall  permit  a  more  accurate  re- 

15  cording  of  the  sound  waves  free  from  waves 
or  disturbances,  due  to  the  recording  mech- 

anism itself,  and  a  more  accurate  reproduc- 
tion of  the  same  than  is  possible  by  methods 

and  apparatus  heretofore  known. 
20  In  an  application  for  Letters  Patent  filed 

on  even  date  herewith,  and  relating  to  meth- 
ods of  recording  or  reproducing  sounds,  I 

have  pointed  out  the  cause  or  origin  of  the 
false,    discordant    and    inharmonic    sounds 

25  which  are  created  within  the  recording 
mechanism,  and  which  become  recorded  to 
affect  the  character  of  the  reproduction. 

With   diaphragms   as   now  made   a   thin 
jjlate,  or  a  series  of  superposed  plates,  of 

30  greatly  reduced  diameter  has  been  tightly 
clamped  at  the  edge,  so  that  any  vibration 
must  take  place  by  the  flexing  or  bending 
of  the  diaphragm  itself.  Such  a  dia- 

phragm, moreover,  acts  practically  as  a  reed 
35  and  produces  a  note  of  its  own,  so  that  it 

vibrates  sympathetically  with  certain  notes 
within  the  range  of  music,  and  thereby  pro- 

duces inharmonic  resultant  tones  which  be- 
come    recorded     Avith     the     other     sounds. 

40  Furthermore,  such  a  diaphragm,  in  vibrat- 
ing, vibrates  locallj^  so  as  to  form  a  large 

number  of  nodes,  as  has  been  demonstrated 
by  the  production  of  the  so-called  Chaladni 
figures,  and  these  vibratable  local  areas  are 

45  also  probably  responsive  to  certain  musical 
tones  or  overtones  to  result  in  the  production 
of  certain  extraneous  sounds,  which  become 
recorded  and  mar  the  reproduction.  More- 

over,   such    a    diaphragm,    owing    to    its 
50  clamped  edges,  vibrates  with  relative  diffi- 

culty, and,  hence,  is  not  as  sensitive  as  it 
should  be ;  and,  since  it  vibrates  locally,  the 
local  vibrations  are  not  communicated  to  the 

recording  stylus,  and,  consequently,  a  pro- 
55  portionate  loss  of  energy  takes  place  to 

weaken  the  recorded  sounds. 

Notwithstanding  the  inherent  lack  of  sensi- 
tiveness which  is  characteristic  of  ordinary 

diaphragms,  the  fact  is  that  in  the  attempt 
to  obviate  the  production  of  the  inharmonic  60 
sounds  referred  to,  it  has  been  the  practice 
to  purposely  further  diminish  the  sensitive- 

ness of  the  diaphragm  to  such  an  extent  that 
the  volume  or  strength  of  the  inharmonic 
sounds  is  reduced  so  that  they  are  not  so  65 
prominent;  but  this  practice  has  been  in- 

effective for  the  purpose,  and  the  dia- 
phragins  are  so  lacking  in  sensitiveness  that 
the  delicate  overtones  which  accompany  the 
fundamental  tones,  and  which  give  to  music  70 
its  pleasing  quality,  are  weakened  in  most 
cases  so  as  to  be  practically  inaudible,  while 
distortion  of  the  sound  sought  to  be  re- 

corded is  produced. 
In  correcting  the   faults  which  exist  in   75 

diaphragms  as  now  constructed,  I  have  pro- 
dviced  a  diaphragm  which  is  entirely  free 
fi"om  any  audible  fundamental  tone  or  over- 

tone of  its  own,  and  which,  therefore,  does 
not  vibrate  sympathetically  with  any  tones  80 
within  the  range  of  music.     I  thus  prevent 
not  only  the  distortion  of  the  original  sound 
waves,  but  I  also  prevent  the  production  of 
inharmonic   sounds,   such   as   are   produced 
with  diaphragms  as  heretofore  made.    Fur-  85 
thermore,  my  improved  diaphragm  can  be 
and  is  extremely  sensitive,  so  as  to  accu- 

rately respond  to  and  effect  the  recording 
of  all  fundamental  tones  as  well  as  their 

overtones.    Finally,  with  my  improved  dia-  90 
phragm,  inertia  due  to  weight  is  reduced  to  a 
minimimi,  and,  consequently,  false  vibration 
caused    by    overthrow    and    retardation    is 
largely  overcome,  this  being  especially  true 
in  the  case  of  vibrations  of  high  frequency.   95 
I  attain  this  result  by  employing  a  rigid 
diaphragm  of  a  novel  type,  which,  instead 
of  vibrating  in  the  usual  way,  vibrates  as  a 
Avhole,  the  entire  displacement  taking  place 

at  the  edges,  and  I  employ  with  that  dia-   100 
phragm  at  the  periphery  thereof  an  exten- 

sion or  continuation  of  soft  pliable  yield- 
ing material  so  as  to  ojDerate  practically  as 

a  hinge,  the  whole  having  no  audible  tone 

within   the  range   of  music.     I  have   con-   1*^5 
structed  diaphragms  of  extreme  lightness, 
and,   at   the   same  time,  so  rigid  that  the 
loudest  sounds  ordinarily  used  in  the  art  do 
not  set  any  special  local  area  in  vibration 

sufficient   to   produce   Chaladni   figures,   so  ̂ ^^ that  the  whole  vibrates  or  follows  the  sound 
waves  with  great  accuracy  by  being  forced. 
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In  order  that  the  invention  may  be  better 
undeiblood,  attention  is  directed  to  the  ac- 

companying drawings,  forming  part  of  this 
specilication  and  in  wliich : 

5  Figure  1,  is  a  sectional  view  of  a  suitable 
rt'cording  apparatus  embodying  my  present 
improvements,  showing  a  flat  corrugated 

diaphragm;  Fig.  2,  a  similar  view  of  a  re- 
producing   apparatus    embodying    my    im- 

10  provemcnts,  showing  a  dished  or  concave 
diaphragm;  Fig.  3,  a  similar  view  of  a  re- 

cording apparatus,  embodying  my  invention 
and  showing  a  dia2:)hragm  that  is  both  cor- 
rugatwl  and  dished;  Fig.  4,  a  plan  view  of 

15  the  diaphragm  shown  in  Figs.  1  and  3,  and 
Fig.  5,  a  plan  view  of  the  diaphragm  shown 

in  Fig.  '2. 
In  all  of  the  above  views,  corresponding 

parts  are  represented  bv  the  same  numerals 
20  of  reference. 

A  diaphragm  1,  is  shown  in  Figs.  1  and 
4  as  being  provided  Avith  concentric  corru- 

gations, made  so  deep  that  the  diaphragm 
acts  as  a  rigid  body  to  sound  waves,  and 

25  vibrates  to  and  fro  like  a  piston  without 
bending  or  flexing  at  the  center,  as  with 
ordinary  diaphragms  clamped  at  the  edges. 

The  rigidit}'  of  the  diaphragm  is  such  that 
if  clamped  at  the  edges  in  the  usual  way  it 

30  would  not  vibrate  under  the  effect  of  sounds 
as  ordinarily  used  in  this  art.  Furthermore, 
the  diaphragm  is  so  rigid  that  it  is  free  from 
local  vibrations  which  with  ordinar}'  dia- 

phragms produce  Chaladni  figures.    The  dia- 
35  phragm  shoA\n  in  Figs.  2  and  5  is  dished  or 

scooped  for  the  same  j)urpose,  but  this  is 
not  quite  so  eifective  when  deep  corru- 

gations are  used.  In  any  case,  the  dia- 
phragm should  be  as  light  as  possible,  and 

40  be  stiff  enough  to  vibrate  as  a  rigid  bod}'. 
It  will,  therefore,  be  understood,  that  the 
diaphragms  may  be  both  dished  and  corru- 

gated, as  shown  in  Fig.  3,  in  order  that 
metal   of  exceeding  thinness  can  be  used. 

45  Prefeiiibly  the  diaphragm  is  made  of  very 
thin  metallic  magnesium,  which  is  extremely 
light  and  very  rigid  when  corrugated,  par- 

ticularly when  both  dished  and  corrugated, 
and   very   thin   sheets  can   be   used — much 

50  thinner  in  fact  than  with  glass  diaphragms 
as  now  commonly  employed.  To  tliis  rigid 
piston-like  diaphragm  is  secured  around  its 
outer  edge  a  ring  2,  preferably  of  soft  rub- 

ber, which  is  held  in  place  by  shellac  or 
^^  other  cement,  so  as  to  form  jDractically  a 

yielding  extension  of  the  diaphragm,  and 
which,  when  the  diai^hragm  vibrates  to  and 
fro,  vibrates  practically  as  a  hinge  having  a 
negligible  resistance.     The  ring  2,  may  be 

^^  made  of  other  materials  than  rubber,  such  as 
leather,  paper,  thin  collodion,  etc.,  but  thin 
rubber  tissue  is  preferable  for  obtaining 
great  sensitiveness.  This  ring  2,  is  cement- 

ed or  otherwise  secured  without  tension  to 

^^  anv  suitable  arrangement  of  head  or  body 

3,  with  which  a  speaking  tube,  listening  tube 
or  horn  may  be  connected. 
When  used  for  recording  purposes  a  foot 

4,  (tarrying  a  suitable  recording  stylus  5 
(Figs.  1  and  3),  is  cemented  or  otherwise  70 

.secured  to  the  diaphragm.  "When  used  with a  reproducer,  a  reproducing  stylus  C  (Fig. 
2)  is  preferably  pivoted  to  the  usual  float- 

ing weight  and  connected  to  the  diaphragm 
by  a  link  in  the  usual  W'ay.  75 

In  order  to  take  the  thrust  imposed  bj'  the 
rotation  of  the  recording  surface  with  re- 

spect to  the  recording  stylus,  I  extend  a  link 
7,  between  the  foot  4,  and  an  arm  8,  depend- 

ing from  the  head  3,  said  link  being  made  80 
preferably  of  wood  so  as  to  be  very  light, 
and  having  its  vertical  dimension  greater 
than  its  transverse  dimension,  and  of  con- 

stantly varying  section  reduced  to  a  very 
thin  leaf  at  the  end  where  it  is  secured  to  35 
the  arm  8,  wdiereby  the  formation  of  nodes 
will  be  prevented  and  the  fundamental  tone 
of  the  link  be  so  grave  as  to  be  below  the 
range  of  ordinary  music,  as  I  describe  and 
claim  in  my  application  filed  Xovember  13,  90 
1903.  Serial  Xo.  180.998.  When  the  dia- 

phragm vibrates  it  follows  the  very  slight 
arc  which  the  free  end  of  the  link  describes, 

the  yielding  ring  2,  permitting  the  dia- 
phragm to  move  laterally  to  the  desired  95 

extent,  so  that  there  is  no  cramping  in  op- 
eration. 

Since  the  diaphragm  can  vibrate  only  to 
and  fro  as  a  rigid  body,  like  a  piston,  any 
yielding  is  necessarily  confined  to  and  takes  100  ■ 
place  entirely  within  the  small  free  portion 
of  the  ring  2,  extending  between  the  dia- 

phragm and  the  cement  which  holds  the 
ring  in  place.  This  yielding  section  can 
have  no  audible  local  disturbing  tone;  and  105 
hence,  all  of  its  movements,  as  well  as  those 

of  the  diaphragm,  are  forced,  and  the  re- 
coixler  is,  therefore,  caused  to  accurately  fol- 

low the  sound  w'aves. 
Since  the  action  of  the  diaphragm  is  anal-  110 

ogous  to  that  of  a  piston  subjected  to  pres- 
sure, first  on  one  side  and  then  on  the  other, 

it  follows  that  any  movements  of  the  yield- 
ing section  or  bulging  thereof  beyond  the 

movement  of  the  diaphragm  will  diminish  115 
the  amplitude  of  the  latter,  and  for  this 
reason  the  yielding  section  should  be  very 
thin  and  the  area  very  small.  In  practice, 
I  increase  the  diameter  of  the  rigid  dia- 

phragm to  as  great  an  extent  in  proportion  120 
to  the  yielding  material  as  possible,  the  lat- 

ter being  usually  about  six  per  cent,  of  the 
whole  area.  In  this  way  I  concentrate 
nearly  the  whole  of  the  condensations  and 
rarefactions  of  the  sound  waves  upon  the  125 
diaphragms  proper,  so  as  to  cause  it  to 
give  the  maximum  response  thereto,  and 
prevent,  to  the  greatest  possible  extent,  loss 
of  pressure  due  to  yielding  of  the  yielding 
section.  130 



963,362 

When  a  rigid  diaphragm  of  my  improved 
type  is  used  in  connection  with  reproducing 
apparatus  a  number  of  advantages  are  se- 

cured, as  when  employed  with  a  recording 
5  apparatus.  In  the  j&rst  place,  owing  to  its 
extreme  sensitiveness,  the  diaphragm  ac- 

curately follows  and  responds  to  the  record- 
ed sounds;  and,  owing  to  its  extreme  light- 

ness, inertia  is  reduced  to  a  minimum  so  as 
10  to  reduce  the  tendency  of  the  diaphragm  to 

leave  the  record,  particularly  when  the  re- 
corded waves  are  very  deep  or  of  high  fre- 

quency. Furthermore,  the  great  lightness 
of  the  diaphragm  materially  reduces  wear 

15  upon  the  recorded  surface.  In  the  next 
place,  since  the  diaphragm  is  free  from  any 
fundamental  tone  or  overtone  of  its  own, 
it  cannot  respond  sympathetically  with  any 
of   the  recorder  sounds  to  thereby   distort 

20  the  reproduction  and  make  it  inharmonic. 
Finally,  since  the  diaphragm  is  incapable 
of  vibrating  locally,  the  creation  of  ex- 

traneous sounds  from  that  cause  in  the  re- 
production is  also  overcome. 

25  While  I  have  described  my  improved  ap- 
paratus in  connection  with  the  recording 

and  reproduction  of  sounds  phonographic- 
ally,  and  wherein  the  recorder  forms,  or  the 
reproducer    follows,    a    record    of    varying 

30  depth,  it  will  be  understood  that  the  appa- 
ratus can  be  effectivelj^  utilized  with  ma- 

chines of  the  gramophone  type,  wherein  a 
zig-zag  record  groove  is  formed,  it  being 
only  necessary  in  the  latter  case  to  connect 

35  the  diaphragin  with  a  recorder  adapted  to 
form,  or  with  a  reproducer  adapted  to  fol- 

low, such  a  zig-zag  record  groove. 
Having  now  described  my  invention  what 

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

1.  In  apparatus  for  recording  or  repro- 
ducing sounds,  the  combination  of  a  body 

and  a  very  thin  diaphragm  formed  of  a 
light  metal,  said  diaphragm  being  dished  or 

45  concave,  and  provided  with  deep  concentric 

corrugations,  said  diaphi'agm  being  con- 
nected to  said  body  by  a  hinge  of  a  material 

having  greater  pliability  than  that  of  the 
diaphragm,  substantially  as  set  forth. 

2.  In  a^Dparatus  for  recording  or  repro-  50 
ducing  sounds,  the  combination  of  a  body 
and  a  very  thin  diaphragm  formed  of  mag- 

nesium, said  diaphragm  being  dished  or  con- 
cave, and  provided  with  deep  concentric 

corrugations,  said  diaphragm  being  con-  55 
nected  to  said  body  by  a  hinge  of  a  material 
having  greater  pliability  than  that  of  the 
diaphragm,  substantiallj^  as  set  forth. 

3.  In  apparatus  for  recording  or  repro- 
ducing sounds,  a  very  thin  diaphragm  60 

formed  of  a  light  rigid  and  elastic  metal, 
said  diaphragm  being  dished  or  concave  for 
practically  its  whole  width,  and  provided 
throughout  with  deep  concentric  corruga- 

tions, substantially  as  set  forth.  65 
4.  In  apparatus  for  recording  or  repro- 

ducing sounds,  the  combination  with  a  body 
and  a  diaphragm  secured  thereto  by  a  liinge 
of  yielding  material  so  as  to  be  capable  of 
lateral  movement,  of  a  stylus  connected  to  70 
said  diaphragm  and  a  light  rod  anchored 
at  one  end  and  connected  at  its  other  end  to 

said  stylus  for  receiving  the  thrust  there- 
of,  said   rod   being   so   shaped   as   to   give 

forth   no   audible   tone   in   vibrating,    sub-  75 
stantially  as  set  forth. 

5.  A  diaphragm  made  of  metallic  mag- 
nesium and  having  a  concave  portion  formed 

with  concentric   corrugations,  substantially 
as  set  forth.  80 

6.  A  diaphragm  made  of  metallic  mag- 
nesium and  united  to  a  circumferential  sec- 

tion of  small  area  composed  of  material 
having  greater  pliability  than  magnesium 
and  which  is  adapted  to  operate  as  a  hinge  85 
under  the  movements  of  the  diaphragm,  sub- 

stantially as  set  forth. 
This  specification  signed  and  witnessed 

this  20th  day  of  May,  1905. 

THOS.  A.  EDISON. 

Witnesses : 
Fbank  L.  Dyer, 
Anna  R.  Kxehm. 







W.  A.  CHAPMAN. 
TALKIITG  MACHINE  ATTACHMENT. 

APPLIOATIOX  FILED  J\Sh7  2,  1909. 

963,515. Patented  July  5, 1010. 
3  8ESET8-8EBET  1. 

J7C/6  6---      .^^     1 

aiaasaisiaBia^ 

WITNESSES 

IOC 

17c  ̂     II 

j^^rjy.  JUC.^.  ̂ T^^^ 
7^ 

0.  fM^yy\,^vy\AfeJ^ 

lb 
7     TYilUajTvjTLbert  CTtxbpinxuiiy. 
^'  BY cAt^ 

AHORNEYS. 

rue  KORRli  PCTCItS  CO..  WASHIHtSTOn.  O    C.     . 





963,515. 

W.  A.  CHAPMAN. 

TALKING  MACHINE  ATTACHMENT. 

APPLIOATIOH  FILED  JULY  2,  ie09. 

Patented  July  5, 1910. 
2  8HSBTB-8HEET  a. 

1^ 

lYff  INVENTOR 
/4r\    irJJUxL-nx.  JiVber't 

  ■  AUORNEYS. 

THE  HottBts  mergms  co.,  washinctom.  d.  c. 



UNITED  STATES  PATENT  OFFICE. 
WILLIAM   ALBERT   CHAPMAN,    OF   SMITHVILLE,   ARKANSAS. 

TALKING-MACHINE   ATTACHMENT. 

963,515. Specification  of  Letters  Patent.  Patented  July  5,  1910. 
Application  filed  July  2,  1909.     Serial  No.  505,677. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  Albert 

Chapman,  residing  at  Smithville,  in  the 
county  of  Lawrence  and  State  of  Arkansas, 

5  have  invented  certain  new  and  useful  Im- 
provements in  Talking  -  Machine  Attach- 

ments, of  which  the  following  is  a  specifica- 
tion. 

My  invention  in  an  automatic  controlling, 
10  feeding  and  cleaning  device  for  attachment 

to  talking  machines  of  the  disk  type. 
Attempts  have  heretofore  been  made  to 

provide  automatic  devices  to  start  and  stop 
the  machine  hj  using  an  arm  for  effecting 

15  the  tripping  of  trigger  mechanisms  at  fixed 
points  by  impact,  but  such  devices  have  not 
been  found  practicable  in  use,  since  in  the 
designing  of  devices  of  that  type  apparently 
no  regard  was  had  to  the  wide  divergence  in 

20  area  covered  by  the  sound  grooves  of  the  dif- 
ferent makes  of  records,  nor  even  to  the 

lesser  variations  occurring  among  records  of 
the  same  manufacturer.  Furthermore,  in  all 

such  devices  which  have  come  to  my  atten- 
25  tion,  no  means  are  provided  for  adjusting  the 

movement  of  the  sound  box  carrying  arm 
and  stylus  with  relation  to  the  width  of  the 
record.  In  the  devices  above  referred  to  the 

liability  of  the  needle  to  ium]D  from  one  rec- 
30  ord  gi'oove  to  another  is  increased  and  no 

means  is  provided  whereby  the  machine,  in 
an  emergenc}^,  may  be  stopped  hj  hand. 

It  is  therefore  one  of  the  objects  of  mj'  in- 
vention to  provide  a  device  free  from  the 

35  foregoing  defects. 
It  is  also  known  that  a  considerable 

Aveiglit,  existant  in  the  arm  of  the  horn,  and 
the  attached  sound  box  of  the  machine,  is 
supported  on  the  point  of  the  needle,  Avhich, 

40  in  consequence,  is  forced  into  the  material  of 
the  record,  thereby  developing  a  much 
greater  degree  of  friction  than  is  desirable 
in  the  attainment  of  the  best  results.  This 

excess  weight,  not  onl}^  absorbs  much  of  the 
'^5  power  of  the  driving  mechanism,  but  is  also 

an  active  agent  of  destruction  in  breaking 
down  the  Avail  of  the  sound  grooves  as  Avell 
as  a  prolific  source  of  discordant  sound  that 
seriousty  impair  the  production  of  harmonic 

oO  sounds.  It  is  further  known,  that  the  inner 
wall  of  the  sound  groove  is  the  one  most 
vital  in  reproduction,  and  that  with  use, 
Avhere  the  sound  groove  alone  forms  both 
guide  and  retainer  of  the  needle  point,  there 

£5  results  an  irregular  Avidening  of  the  groove 

which  admits  of  play  of  the  needle  point  and 
its  jumping  from  one  groove  to  another  al- 

ready traversed  under  the  ever  present  tend- 
ency of  the  needle,  under  centrifugal  force, 

to  drift  tOAvard  the  outer  or  j)eripheral  edge  60 
of  the  disk. 

It  is  therefore  a  further  object  of  my  in- 
vention to  counter-balance  the  weight  of  the 

sound  box  carrying  arm  and  its  attached 
parts  and  to  utilize  a  part  of  such  weight  to  65 
overcome  the  centrifugal  force  that  tends  to 
drift  the  needle  toward  the  periphery  of  the 
disk,  thereby  overcoming  the  objections 
above  noted.  It  has  also  been  found  in 

practice  that  where  means  have  been  pro-  70 
vided  for  cleaning  the  record  disk  such 
means  have  usually  been  applied  to  the 
sound  box  and  therefore  add  to  the  weight 
of  the  sound  box,  increasing  the  tendency  of 

the  needle  to  jump  from  one  groove  to  an-  75 
other  and  requiring  special  fittings  to  adapt 
the  cleaning  devices  to  the  sound  box,  objec- 

tions which  my  device  is  designed  to  elimi- 
nate. 

]\Iore  briefly  then  it  is  the  object  of  nry  in-  80 
Aention  to  provide  a  dcAdce  free  from  the 
aforesaid  defects  and  Avhereby  the  acts  of 
starting  and  stopping  of  the  machine  and 

the  cleaning  of  the  disk  are  rendered  auto- 
matic in  their  operation,  yet  if  need  be,  oj)er-  85 

ative  b}'  hand. 
Mj  iuA^ention  also  has  for  its  object  to  ac- 

complish these  acts  without  shock  or  jar  to 

the  driving  mechanism  and  the  other  oper- 
ative parts  of  the  talking  machine,  and  to  90 

cause  the  A^arious  acts  of  the  various  parts  of 
the  device  to  be  sequential  in  their  opera- 

tion as  well  as  automatic  so  that  they  go 
through  a  definite  cycle  of  operations  from 
the  moment  the  machine  is  set  in  operation  95 
until  it  stops. 

A  further  object  of  this  invention  is  to 
proAdde  an  attachment  of  the  character 
stated  wherein  all  operations  are  subject  to 

and  have  their  operative  beginning  in  the  lOO 
act  of  placing  the  needle  point  in  the  sound 

grooA'e  of  the  record.  Therefore,  the  dcA'ice 
Avill  go  through  its  cycle  of  sequential  oper- 

ations, terminating  in  the  act  which  stops 

the  machine.  ^^^ 

With  other  objects  in  view^  which  will  be 
hereinafter  fully  apparent  to  those  skilled 
in  the  art,  the  invention  also  embodies  those 
novel  details  of  construction,  combination, 

arrangement  and  operation  of  parts,  all  of  1^^ 
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Avhicli  will  be  first  fully  described,  then  be 
sjiecifically  i)<)inted  out  in  the  appended 
cliiinis,  and  illustrated  in  the  accompanying 
drawings,  in  which: 

Figure  1,  is  a  perspective  view  of  my  in- 
\ention  in  its  normal  or  inoperative  posi- 

tion. Fig.  2,  is  a  front  elevation  thereof. 
Fig.  o,  is  a  section  on  the  line  3 — 3  of  Fig. 
2.  Fig.  4,  is  a  hoi'izontal  section  on  the  line 
4- — 4  of  Fig.  2,  a  pai-t  of  the  rock  shaft  being 
broken  away  to  more  clearl}'  show  the  ])arts 
beneath.  Fig.  5,  is  a  toj)  plan  view  illus- 

trating the  api)lication  of  the  invention. 

Fig.  0,  is  an  end  elevation  showing  the  posi- 
15  (ion  of  (he  parts  when  the  record  is  being 

])layed.  Fig.  7,  is  a  similar  view  showing 
the  po.sition  of  the  arm  (in  dotted  lines)  at 
the  end  of  the  record,  and  in  its  raised  posi- 

tion (in  dot  and  dash  lines)  with  the  parts 
20  of  the  attachment  in  their  inoperative  or 

nonnal  position.  Figs.  8  and  9,  are  detail 
views  illustrating  the  manner  of  turning  the 
brush  in  its  bearings.  Figs.  10  and  11,  are 
diagrammatic  views  hereinafter  referred  to. 

25  Keferring  now  to  the  accompanying  draw- 
ings, in  which  like  letters  and  numerals  of 

reference  indicate  like  ])arts  in  all  of  the 
figures,  1  represents  the  base  plate  which  is 

proA'ided  with  apertured  ears  I''  at  its  ends, 
30  through  the  medium  of  which  it  may  be  se- 

cured by  screws  l*"  to  the  bed  of  a  talking- 
machine  100.  The  base  1  has  upturned  and 

inturned  flanges  1<=  which  form  a  channel  in 
M'hich  the  carriage  2  is  longitudinally  ad- 

35  instable.  The  carriage  2  has  one  end  bent 
ujDwardly  at  right  angles  to  the  plane  of  the 

carriage,  as  at  2^^,  and  backwardly  as  at  2", 
l^arallel  with  the  base  of  the  carriage  2,  the 

end  of  the  parallel  portion  2" , being  down- 
40  wardly  turned  as  at  2''  parallel  with  the  up- 

turned portion  2*,  for  a  purpose  presently  to 

aj^pear.  The  upper  section  2''  of  the  "car- riage 2  has  a  forwardly  extended  bearing 

2"=  for  a  shaft  11,  hereinafter  again  referred 
to.  The  downwardly  pi'ojected  member  2^ 
of  the  carriage  is  apertured  as  at  2''  to  re- 

ceive one  of  the  bearings  3''  of  a  rock  shaft  3 
whose  other  bearing  3^  is  held  in  an  aperture 
in  a  bracket  4,  whose  base  i^  is  screwed  at  4'= 

50  to  the  carriage  2,  the  standard  portion  of  the 
bracket  4  being  slotted  as  at  4"  to  permit 
passage  of  the  rack  carrying  lever  17,  here- 

inafter again  referred  to.  A  set  screw  4'^ 
passes  through  the  base  4''  of  the  bracket  4 

55  and  through  the  carriage  2  to  secure  it  in  its 
adjusted  positions  to  the  base  1. 

5  designates  the  brake  arm  which  is 
formed  with  the  rock  shaft  3  and  has  the 

outer  end  5''  cupped  to  receive  the  brake  pad 
60  ()  of  leather,  or  other  suitable  material.  Pro- 

jecting downwardly  from  the  rock  shaft  3  is 
a  finger  7,  which,  when  the  parts  are  in  their 

normal  or  inojxn-ative  position,  rests  against 
the  rear  side  of  the  base  plate  1^  and  forms  a 

stop  to  limit   the  rotary  movement   of  the  65 
shaft  3  in  one  direction. 

8  is  an  arm  formed  with  the  shaft  3  and 

for  a  jiortioTi  of  its  length  projecting  up- 

wardly therefrom  as  at  8",  and  then  bent  in*o 
a  loo])  as  at  8''  and  tei-mimiting  in  a  for-  70 

wardly  projecting  curved  jjortion  8',  the  end 
8''  of  which  supports  a  slide  bar  9  which  is 
fornu'd  integral  with  the  ai-m  8,  in  any  de- 

sired manner.  The  slide  bar  !)  is  held  with 

its  longitudiiuil  axis  parallel  to  that  of  the  75 
rock  shaft  3  and  that  of  the  base  1"  while 

the  upper  edge  !)"  of  the  bar  9  is  beveled 
slightly  from  the  end  9''  to  the  end  9*^,  for 
a  purpose  hereinafter  made  clear,  while  the 

end  9'  is  undercut  as  at  9''  for  a  purpose  also  80 
hereinafter  more  fully  appai'ent.  A  coil 
spring  10  encircles  the  shaft  3  and  has  one 

of  its  ends  10''  hooked  around  the  arm  ;") 
wdiile  its  other  end  is  bent  as  at  10*  to  under- 

lap  a  lug  2'  which  is  formed  with  the  base  85 
2  and  is  undercut  as  at  2^  to  receive  the 

spring  10,  while  the  end  10''  of  such  spring 
is  downwai-dly  bent  and  pas.sed  into  an  aper- 

ture 2"  of  the  carriage  2. 
11  is  the  shaft  which  is  directly  mounted   90 

in  bearing  apertures  2''   in  the  upper  plate 
2''  of  the  carriage  2,  and  a  bearing  aperture 
2^  in  an  integrally  formed  projection  2^  of 
the  plate  2.     The  shaft  11  has  a  groove  11* 
beneath  the  plate  2''  in  which  a  split  ring  IP  95 
is  sprung  to  prevent  the  shaft  11  "riding 
up  "  in  its  bearings.     At  its  lower  end  the 
shaft  11  is  squared,  as  at  IV,  to  receive  a 
mutilated  pinion  IG  and  beneath  the  squared 
portion  IV  the  shaft  is  again  rounded  as  at  100 
II''  to  enter  the  bearing  2''  in  the  bracket 
plate  2''  of  the  carriage  2,  see  Fig.  3. 
Mounted  on  the  upper  end  of  the  shaft 

11,   above  the   plate  2"^   is   a  turn-table   12 
which  has  lugs  12*^  apertured  to  receive  the  105 
rod   13   of  a   brush   13''  which  rod   is  held 

from  longitudinal  movement  by  a  collar  13* 
and  a  second  collar  14  (hat  is  secured  to  the 

]od  13  by  a  set  screw  14".  as  shown  in  Figs. 
1,  8  and  9  of  the  drawings.     A  coil  spring  110 
15  is  wound  around  the  rod  13  between  the 

lugs  12*  and  has  one  end  j^assed  through  an 
aperture  in  one  of  the  lugs  12*  and  the  other 
end  passed  through  an  aperture  in  the  rod 
13,  whereby  such  spring  will  normally  hold  115 
the  brush  13''  in  a  horizontal  position. 

17'*  is  a  cam  projection  formed  on  the 

upper  portion  of  the  plate  2''  to  coiiperate 
with  a  similar  cam  projection  14''  on  the  col- 

lar 14  (see  Figs.  8,  9,  10  and  11)  to  turn  the  120 

rod  13  and  bring  the  brush  13''  in  a  vertical 

plane,  when  such  cam  sections  17''  and  14'" 
are  brought  into  contact  with  one  another. 
The  bar  17,  hereinbefore  referred  to.  is 

projected  through  the  slot  4''  in  the  bracket  125 
4  ami  i)ivoted  at  17*  to  the  base  4*  of  such 
bracket,  while  the  fi'ee  end  of  the  rack  bar 
17  is  looped  or  curved  at  17''  and  provided 
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with  a  toothed  arc  segment  IT''  to  cooperate 
with  the  jjinion  16  on  the  shaft  11,  in  a  man- 

ner hereinafter  explained.  Swivelly  con- 
nected to  the  bar  17  is  a  forked  member 

18  in  which  the  angle  finger  S*"  of  the  shaft 
3  phiys,  the  finger  S*"  lying  in  a  direction 
parallel  to  the  shaft  3. 

19  is  a  collar  secured  to  the  horn  arm  50  of 

the  machine  and  having  a  bearing  slioe  por- 
tion ID''  to  ride  on  the  slide  bar  9  in  a  man- 

ner hereinafter  explained. 
In  the  drawings  the  turn-table  of  the  talk- 

ing machine  is  designated  by  the  reference 
character  22,  and  the  record  disk  by  the  ref- 

erence numeral  23,  the  record  area  of  sound 
grooves  being  indicated  by  the  number  24. 
Having  thus  described  the  general  con- 

struction of  my  invention,  the  operation  is 
substantially  as  follows: 

Operation :  The  operator,  having  attached 
the  device  to  his  talking  machine,  adjusts 
the  carriage  2  through  the  medium  of  the 
set  screw  4'*  to  properly  position  the  bar  9, 
so  that  when  the  needle  25  is  placed  in  the 
outer  groove  of  the  sound  record  24,  as 

shown  in  Fig.  5  of  the  drawings,  the  clip  19^ 
will  rest  on  the  bar  9  adjacent  to  the  end  9'' 
thereof  and  so  that  when  the  needle  25  is 
in  the  innermost  sound  groove  (see  dotted 

lines  in  Fig.  5)  the  shoe  19^  of  the  clip  19 
will  just  leave  the  bar  9  at  the  end  9^  Hav- 

ing thus  adjusted  the  device,  the  set  screw  9'^ 
is  tightened  down.  Now  assume  that  it  is 
desired  to  play  a  piece,  the  operator  places 
the  needle  25  in  the  outer  sound  groove  24  of 
the  disk  23.  Performing  this  act  causes  the 
shoe  19^  of  the  clip  19  to  engage  the  slide 
bar  9,  which  in  turn  depresses  such  bar  9 
from  the  jDOsition  shown  in  Fig.  7  to  that 
shown  in  Fig.  6,  thereby  rocking  the  rock 
shaft  3  and  releasing  the  brake  device  from 
contact  with  the  unclei'side  of  the  turn-table 
22.  Rocking  the  shaft  3  in  this  manner 
causes  the  angle  finger  3''  to  rock  the  rack 
bar  17  from  the  position  shown  in  dotted 
lines  in  Fig.  4  to  the  position  shown  in  full 
lines  in  such  figure,  thereby  turning  the 
shaft  11  through  an  angle  of  90  degrees  to 
bring  the  brush  13''  over  the  disk  23  into 
the  position  shown  in  Fig.  5.  Swinging  the 
brush  from  the  position  shown  in  Figs.  1 
and  7  to  the  position  shown  in  Figs.  5  and 
6  causes  the  cam  member  14*^  to  engage  mem- 

ber 17''  and  turn  the  brush  rod  13  through 
an  angle  of  90  degrees  to  bring  the  brush 
13''  from  the  horizontal  position,  shown  in 
Figs.  1  and  7,  to  the  vertical  position,  indi- 

cated in  Figs.  5  and  6,  thereby  bringing 
such  briish  into  contact  with  the  record  face 
of  the  disk  23.  The  act  of  placing  the 
needle  25  in  the  outer  sound  groove,  as  be- 

fore stated,  releases  the  brake  from  beneath 
the  turn-table  22,  and  this  permits  the  mo- 

tor to  turn  the  turn-table,  in  the  usual  man- 

ner, and  as  the  needle  25  is  in  contact  with  65 
the  sound  grooves  24  of  the  disk  23,  the 
record  will  be  played. 

By  virtue  of  the  upper  face  9*  of  the  slide 
bar  9,  being  beveled  from  the  end  9''  toward 
the  end  9"=  the  weight  of  the  arm  50  and  its  70 
carried  parts  (which  weight  is  largely  coun- 

terbalanced by  the  spring  10)  serves  to  tend 
to  cause  the  arm  50  to  slide  down  the  rvui- 

way,  from  end  9"  to  end  9"=,  and  thus  main- tain the  needle  25  in  contact  with  the  inner  75 
wall  of  the  sound  groove  of  the  record  disk 
23.     As  the  needle  25  approaches  the  inner- 

most sound  groove,  the  shoe  IQ^  wnll  leave  the 
bar  9  and  thus  ])ermit  the  spring  10  to  restore 
the  shaft  3  to  its  initial  position  Avith  the  80 
brake  device  in  contact  with  the  underside  of 
the  turn-table  22  and  the  bar  9  elevated.    Re- 

storing the  shaft  3  to  its  initial  position,  the 
finger  will  reverse  the  direction  of  move- 

ment in  the  rack  bar  17  which  thereby  i*e-  85 verses   the    rotation    of   the    shaft    11    and 
brings  the  brush  arm  13  from  the  position 
shown  in  Figs.  5  and  6  back  to  the  position 
shown  in  Figs.  1,  2,  and  7  of  the  drawings, 
and  at  the  same  time  the  cam  14''  will  dis-  90 
engage  the  cam  17"  and  permit  the  spring 
15  to  bring  the  brush  rod  13  back  to  its 
initial  position,  as  shoAvn  in  Figs.  1,  2  and 
7  of  the  drawings,  thus  the  talking  machine 
will  be  automatically  stopped  as  the  needle  95 
25  reaches  the  end  of  the  record  and   the 

working  parts  of  my  invention  will  be  re- 
stored to  their  initial  positions.     In  order  to 

lessen  possible  friction  between  the  end  9^^ 
of  the  bar  9  and  the  shoe  19*,  wdien  the  said  lOO 
shoe  leaves  the  bar  9,  I  bevel  the  under  sur- 

face of  the  bar  9  at  the  end  9%  as  indi- 
cated  at   9"^,   and   above   referred   to.     The 

relative  operation  of  the  cams  14''  and  17 
will  be  clearly  understood  by  reference  to  105 

Figs.  8,  9,  10  and  11  of  the  di-awings.     As 
the  bmsh  13"  is  restored  to  its  initial  posi- 

tion after  having  been  swung  over  the  disk 
23  it  will  be  automatically  cleaned  by  en- 

gagement with  the  arm  8  as  it  enters  the  no 

loop  portion  8''  thereof. From  the  foregoing  description  taken  in 
connection  with  the  accompanying  draAvings 
it  is  thought  that  the  complete  construction 
and  operation  of  my  invention  will  be  read-  115 
ily  apparent  to  those  skilled  in  the  art,  and 
I  wish  to  call  attention  to  the  fact  that  my 
invention  embodies  certain  peculiar  char- 

acteristics, namely, — 1st,  the  acts  of  starting 
and  stopping  are  adjustable  with  relation  120 
to  one  another  and  to  the  Avidth  of  the 

grooved  portion  of  the  record  and  are  uni- 
formly and  positiA^ely  exhibited  Avithout  shock 

or  jar  to  the  driving  mechanism;  2nd,  that 
all  adjustments  are  made  by  one  simple  act,  125 
(through  the  adjustment  of  the  carriage  2 
by  moving  such  carriage  Avhen  the  set  screw 
4''  is  loosened),  and  the  operative  pei'iod  of 
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the  device  is  made  subjective  to  the  width 
of  tile  <;iooved  portion  of  tlie  record  and  tlie 

stoppaiic  of  tlu>  niacliiue  is  <>'()verned  by  (lie 
end  of  such  <j^rooved  portion  of  tlie  record; 

5  ."ird,  means  are  provided  whereby  the  needle 
is  made  to  beai-  with  a  fixed  and  uniform 
pressure  a<>:iiiis(  (he  inner  side  of  (he  sound 
groove  and  is  thus  guided  tlirough  the 

\()lu(e  £>-roo\ini>s,  (he  wall  ol'  which  <i<)\eins 
10  (he  ra(e  of  progression  of  (lie  needle  in  (he 

direction  transverse  to  thai  of  (he  length  of 

(he  grooves  and  (he  result  of  (he  needle  be- 
ing drifted  toward  (he  periphery  of  the 

sound  disk  by  centrifugal  action  is  thereby 
15  compensated;  4th,  that  the  excessive  weight 

of  (he  horn  ai'in  and  sound  reproducer  here- 
tofore supported  upon  the  point  of  the 

needle  is  directly  utilized  as  the  operative 
force   of  this   device   and   this   removal   of 

20  weight  is  effected  by  utilizing  the  same  as 
the  ])ower  for  compressing  a  sirring  whereby 
a  balance  is  had  between  the  weight  and  the 
spring,  the  weight  being  the  governing 
power;  Hth,  that  by  neutralizing  the  weight, 

25  the  fricticm  between  the  needle  point  and 
the  record  is  reduced  and  thus  the  labor 
of  the  motor  is  reduced  and  smoother  ac- 

tion had  with  greater  life  given  the  record; 

Gth,  the  province  of  the  spring  10  is  two- 
30  fold,  1st;  it  forces  the  friction  or  brake 

block  into  operative  contact  with  the  turn- 
table of  the  machine  at  the  proper  time  to 

stoj:)  the  machine  and  hold  it  inoperative 
until  the  weight  of  the  horn  arm  is  again 

35  imposed  upon  the  runway  bar,  and  2nd;  it 
gives  resilient  support  to  the  said  arm  of  the 
horn  and  sound  box;  7th,  the  arm  of  the 
machine  may  be  raised,  lowered  or  swung 
around   without   in   any  way   aifecting  the 

40  device,  the  machine  only  becoming  operative 
when  the  needle  point  is  placed  in  one  of  the 

sound  grooves;  Sth,  in  order  to  stop  the  ma- 
chine while  operating,  it  is  only  necessary 

to  raise  the  arm  of  the  horn  and  thus  per- 
4  5  mit  the  spring  10  to  perform  its  reversing 

function  and  ajiply  the  brake. 
From  the  foregoing  description  it  is 

thought  the  operation  and  advantages  of 
my  invention  will  be  readily  apparent  to 

50  those  skilled  in  the  art  to  which  it  aj^per- 
tains. 
What  I  claim  is: 

1.  In  a  talking  machine  of  the  disk  type, 
resilient  means  for  sujjporting  the  horn  and 

55  sound  box  arm  and  simultaneously  tending 
to  move  it  toward  the  center  of  the  record 
disk. 

2.  An  attachment  for  talking  machines  of 
the  disk  type  comi)rising  a  brake  applying 

60  means  and  a  disk  cleaning  means,  and  means 
governed  by  the  weight  of  the  horn  arm  for 

conti'olling  the  action  of  said  l)rake  apply- 
ing means  and  said  cleaning  means. 

3.  An  attachment  for  talking  machines  of 

(he  disk  type  comprising  a  brake  a])plying  Go 
means  and  a  disk  cleaning  means,  and  means 

govei'ncd  by  (he  weight  of  (he  horn  arm  for 
con( rolling  the  aciion  of  said  brake  apply- 

ing means  and  said  cleaning  means,  and 

means  I'oi-  simultaneously  tending  to  move  70 
said  hoi-n  arm  with  (he  sound  box  needle 
toward  the  inner  wall  of  the  sound  groove 
of  the  recoi'd  disk. 

4.  In  an  a((achnient  for  talking  machines 
of  (he  disk  type,  a  brake  applying  means,  a  75 
cleaning  means  controlled  by  (he  movement 
of  (he  brake  applying  means,  a  |)o\ver  sup- 

plying device  connected  with  said  brake  ap- 
l)lying  means  for  applying  the  brake,  and 
means  carried  by  said  brake  applying  means  80 
for  engaging  the  horn  arm  of  the  talking 
machine  in  virtue  of  which  the  weight  of 
said  arm  will  store  power  into  said  power 
applying  means  and  simultaneously  release 
said  brake  and  operate  said  cleaning  means.  85 

5.  In  an  attachment  for  talking  machines, 
a  brake  applying  means,  means  normally 
tending  to  operate  said  brake,  combined 
with  means  operated  by  the  weight  of  the 
hoin  arm  for  releasing  said  brake,  and  90 
means  for  adjusting  the  time  of  action  of 
said  weight  of  said  horn  arm. 

6.  In  an  attachment  for  talking  machines 
of  the  disk  type,  a  brake  applying  means, 
means  normally  tending  to  operate  said  95 
brake,  combined  with  means  operated  by  the 
weight  of  the  horn  arm  for  releasing  said 

brake,  means  for  adjusting  the  time  of  ac- 
tion of  the  weight  of  said  horn  arm,  and 

means  normally  tending  to  move  said  horn  100 
arm  in  one  direction  to  maintain  the  stylus 
needle  in  contact  with  the  inner  wall  of  the 

sound  groove. 
7.  In  an  attachment  for  talking  machines 

of  the  disk  type,  a  brake  applying  means,  105 
means  normally  tending  to  operate  said 
brake,  combined  with  means  operated  by  the 
weight  of  the  horn  arm  for  releasing  said 

brake,  means  for  adjusting  the  time  of  ac- 
tion of  the  weight  of  said  horn  arm,  together  HO 

with  a  disk  cleaning  means  and  operative 
connections  between  said  disk  cleaning 
means  and  said  brake  applying  means  for 
moving  the  disk  cleaning  means  into  and  out 

of  operative  position.  115 
8.  In  an  attachment  for  talking  machines 

of  the  disk  type,  a  brake  applying  means, 
means  normally  tending  to  ojierate  said 
brake,  combined  with  means  operated  by  the 

weight  of  the  horn  arm  for  releasing  said  120 
brake,  means  for  adjusting  the  time  of  ac- 

tion of  the  weight  of  said  horn  arm,  means 
normally  tending  to  move  said  horn  arm  in 
one  direction  to  maintain  the  stylus  needle 
in    contact    with    the    inner    wall    of    said  125 
groove,  together  with  a  disk  cleaning  means 
and  operative  connections  between  said  disk 
cleaning   means   and    said   brake    applying 

i 
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means  for  moving  the  disk  cleaning  means 
into  and  out  of  operative  position. 

9.  An  attachment  for  a  talking  machine 
of  the  disk  tj^pe,  comprising  a  base  plate, 

5  a  carriage  adjustable  thereon,  a  brake  mech- 
ansim  mounted  on  said  carriage,  and 
means  normally  tending  to  apply  the  brake 
of  said  brake  mechanism,  means  for  limit- 

ing action  of  said  applying  means  in  one  di- 
10  rection,  and  means  cooperatively  connecting 

said  brake  mechanism  with  the  horn  arm  of 
a  t^ilking  machine  in  virtue  of  which  the 
weight  of  said  arm  will  overcome  the  action 
of  the  brake   applying  means   and  release 

15  said  brake. 
10.  An  attachment  for  talking  machines 

comprising  a  base  plate,  a  carriage  adjust- 
able thereon,  a  brake  mechanism  mounted 

in  said  carriage,  means  normally  tending  to 
20  apply  the  brake  of  said  brake  mechanism, 

means  for  limiting  the  action  of  said  apply- 
ing means  in  one  direction,  means  cooper- 

atively connecting  said  brake  mechanism 
with  the  horn  arm  of  a  talking  machine  in 

25  virtue  of  which  the  weight  of  said  arm  will 
overcome  the  action  of  the  brake  applying 

means  and  release  said  brake,  a  cleaning- 
brush  pivotally  mounted  on  said  carriage, 
and   means    cooperatively   connecting   said 

30  brush  with  said  brake  mechanism  for  mov- 
ing said  brush  into  and  out  of  operative  po- 

sition. 

11.  An  attachment  for  talking  machines 
of  the  disk  type,  couiprising  a  base  plate,  a 

35  carriage  adjustable  thereon,  a  brake  mech- 
anism mounted  in  said  carriage,  and  means 

normally  tending  to  applj^  the  brake  of  said 
brake  mechanism,  means  for  limiting  the 
action  of  said  appljdng  means  in  one  direc- 

^0  tion,  means  cooperatively  connecting  said 
brake  mechanism  with  the  horn  arm  of  a 
talking  machine  in  virtue  of  which  the 
weight  of  said  arm  will  overcome  the  ac- 

tion of  the  brake  applying  means  and  re- 
^5  lease  said  brake,  a  cleaning  mechanism  also 

mounted  on  said  carriage  comprising  a  piv- 
otally mounted  brush,  connections  between 

said  brush  and  said  brake  mechanism  for 

moving  said  brush  from  one  position  to  an- 
5^  other,  and  other  means  for  turning  said 

brush  on  its  pivot  to  bring  it  into  and  out 
of  engagement  with  a  record  disk. 

12.  An  attachment  for  talking  machines 
of  the  disk  type,  comprising  a  base  and  a 

^^  carriage  mounted  thereon,  said  carriage  hav- 
ing bearings,  a  rock  shaft  mounted  in  bear- 

ings, a  brake  arm  carried  by  said  rock  shaft 
and  having  a  brake  shoe,  means  normally 
tending  to  turn  said  shaft  in  one  direction, 

^^  means  for  limiting  the  turning  of  said  rock 
shaft  in  such  direction,  and  another  means 
for  cooperatively  connecting  said  rock  shaft 
with  the  horn  arm  of  the  talking  machine  in 
virtue  of  which  when  the  hoi'n  arm  is  in  po- 
sition  with  the  stylus  or  needle  operatively 

placed  in  the  record  groove,  the  weight  of 
said  arm  will  turn  said  rock  shaft  in  an  op- 

posite direction  to  release  said  brake. 
13.  An  attachment  for  talking  machines 

of  the  disk  type,  comprising  a  base  plate,  70 
a  carriage  adjustable  thereon,  a  brake  mech- 

anism mounted  on  said  carriage,  and  means 
normally  tending  to  apply  the  brake  of  said 
brake  mechanism,  means  for  limiting  the 
action  of  said  applying  means  in  one  direc-  75 
tion,   means   cooperatively   connecting   said 
brake  mechanism  with  the  horn  arm  of  a 
talking   machine,   in   virtue   of   which   the 
weight  of  said  arm  will  overcome  the  action 
of  the  brake  applying  means  and  release  said  go 
brake,  a  cleaning  mechanism  also  mounted 
on  said  carriage   comprising  a  turn  -  table 
mounted  on  said  carriage  and  having  bear- 

ings, a  brush  carried  by  said  turn-table,  and 
means   cooperatively   connecting   said    rock  §5 
shaft  with  said  turn-table  in  virtue  of  which 
the  movement  of  the  rock  shaft  will  be  ap- 

plied to  said  turn-table  to  turn  the  same. 
14.  An  attachment  for  talking  machines  of 

the  disk  type,  comprising  a  base  and  a  car-  90 
riage  mounted  thereon,  said  carriage  having 

bearings,  a  rock  shaft,  mounted  in  said  bear- 
ings, a  brake  arm  carried  by  said  rock  shaft 

and  having  a  brake  shoe,  means  normally 
tending  to  turn  said  shaft  in  one  direction,  95 
means  for  limiting  the  turning  of  said  rock 
shaft  in  such  direction,  another  means  for 
cooperatively    connecting    said    rock    shaft 
with  the  hoi'n  arm  of  the  talking  machine  in 
virtue  of  which  when  the  horn  arm  is  in  lOO 

position   with   the   stylus   or  needle   opera- 
tively   jDlaced    in    the    record    groove,    the 

weight  of  said  arm  will  turn  said  rock  shaft 
in  an  opposite  direction  to  release  said 
brake,  a  turn-table  mounted  on  said  carriage  105 
and  having  bearings,  a  brush  carried  by 
said  turn-table,  and  means  cooperatively 
connecting  said  rock  shaft  with  said  turn- 

table in  virtue  of  which  the  movement  of 

the  rock  shaft  will  be  applied  to  said  turn-  lio 
table  to  turn  the  same. 

15.  An  attachment  for  talking  machines 
of  the  disk  type,  comprising  a  base  plate,  a 
carriage  adjustable  thereon,  a  brake  mech- 

anism mounted  on  said  carriage,  and  means  115 
normally  tending  to  apply  the  brake  of  said 
brake  mechanism,  means  for  limiting  the 
action  of  said  applymg  means  in  one  direc- 

tion, means  cooperatively  connecting  said 
brake  mechanism  with  the  horn  arm  of  a  120 
talking  machine,  in  virtue  of  which  the 
weight  of  said  arm  will  overcome  the  action 
of  the  brake  applying  means  and  release 
said  brake,  a  cleaning  mechanism  also 
mounted  on  said  carriage  comprising  a  turn-  125 
table  mounted  on  said  carriage  and  having 

bearings,  a  brush  carried  by  said  turn-table, 
means  cooperatively  connecting  said  rock 
shaft  with  said  turn-table  in  virtue  of  which 
the  movement  of  the  rock  shaft  will  be  ap-  130 
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plied  to  said  turn-table  to  turn  the  same, 
and  means  for  turning  said  brush  in  its 

bearings  in  said  turn-table  as  said  turn- 
table is  moved  from  one  position  to  another. 

16.  An  atlac'hment  for  talking  machines 
of  the  disk  type,  comprising  a  base  and  a 
carriage  mounted  thereon,  said  carriage 
having  bearings,  a  rock  shaft  mounted  m 
said  bearings,  a  brake  arm  carried  by  said 
rock  shaft  and  having  a  brake  shoe,  means 
normally  tending  to  turn  said  shaft  in  one 
direction,  means  for  limiting  the  turning 
of  said  rock  shaft  in  such  direction,  another 
means  for  cooperatively  connecting  said 
rock  shaft  witli  the  horn  arm  of  the  talking 
jnachine  in  virtue  of  which  when  the  horn 

arm  is  in  position  with  the  stylus  or  needle 
oi^eratively  placed  in  the  record  groove,  the 
weight  of  said  arm  will  turn  said  rock  shaft 
in  an  opposite  direction  to  release  said 

brake,  a  turn-table  mounted  on  said  carriage 
and  having  bearings,  a  brush  carried  b}' 
said  turn-table,  means  cooperatively  con- 

necting said  rock  shaft  with  said  turn- 
table in  virtue  of  which  the  movement  of 

the  rock  .shaft  will  be  applied  to  said  turn- 
table to  turn  the  same,  and  devices  con- 

necting said  turn-table  and  said  brush  for 
turning  said  brush  in  its  bearings  in  said 
turji-table  as  said  tiirn-table  is  moved  from 
one  position  to  another. 

17.  An  attachment  for  talking  machines 
of  the  disk  type,  comprising  a  base  plate 
and  a  carriage  adjustably  mounted  thereon, 
said  carriage  having  bearings,  a  rock 
shaft  mounted  in  said  bearings  and  hav- 

ing a  brake  carrying  arm,  a  spring  nor- 
mally tending  to  turn  said  rock  shaft 

in  one  direction,  means  carried  by  the 
rock  shaft  for  engaging  said  base  to  limit 
the  turning  movement  of  said  rock  shaft, 
an  arm  carried  by  said  rock  shaft,  a  slide 
bar  carried  by  said  arm,  a  second  shaft 

mounted  in  bearings  in  said  carriage,  a  turn- 
table carried  by  said  second  shaft  and  hav- 

ing bearing  eai'S,  a  brush  having  a  rod  por- 
tion mounted  in  said  bearing  ears,  and 

means  normally  holding  said  bi'ush  in  a 
definite  position,  a  rack  bar  pivoted  in  said 

carriage  and  having  a  rack  segment,  a  pin- 
ion on  said  second  shaft  for  engaging  said 

rack  .segment,  operative  connection  between 
said  rock  shaft  and  said  rack  bar  in  virtue 
of  which  the  movement  of  the  rock  shaft 

will  be  im))arted  to  said  bar  to  tux*n  said 
second  shaft,  and  means  for  turning  said 
brush  rod  in  its  bearings  as  said  second  shaft 
is  turned  from  one  position  to  another,  and 
an  attachment  for  the  horn  arm  of  a  talking 

machine  to  engage  said  slide  bar  to  opera- 
tively  connect  said  horn  arm  with  said  slide 
bar  at  times. 

18.  An  attachment  for  talking  machines 
of  the  disk  tyj^e  wherein  is  provided  a  ver- 

tically and  laterally  movable  horn  arm,  com- 

prising a  brake  applying  means  and  a  disk 
cleaning  means,  and  means  governed  by  the 
weight  of  the  horn  arm  for  moving  the  disk 
cleaning  means  into  and  out  of  operative 
relation  to  the  disk  and  for  controlling  the  70 
action  of  said  brake  applying  means. 

19.  In  an  attachment  for  talking  machines 
of  the  disk  type  having  vertically  movable 

horn  arms,  means  for  counteracting  the  ac- 
tion of  centrifugal  force  on  the  needle,  said  75 

means  comprising  an  inclined  plane  and 
means  governed  by  the  weight  of  said  horn 
arm  and  cooperating  Avith  said  inclined 
plane  to  move  said  needle  in  a  direction 
opposite  to  that  in  which  the  centrifugal  80 
force  act.s. 

20.  An  attachment  for  talking  machines 
of  the  disk  type,  comprising  an  inwardly 
projecting  brake  applying  means,  and  means 
controlled  by  the  weight  of  the  hovu  arm  85 

for  governing  the  action  of  said  brake  ap- 
plying means,  and  means  continuouslj'  act- 

ing on  said  horn  arm  tending  to  move  it 
with  the  stylus  toward  the  center  of  the 
record  disk.  90 

21.  An  attachment  for  talking  machines 
of  the  disk  type,  comprising  a  rotative  brake 
a])])lying  means,  means  controlled  by  the 
weight  of  the  horn  arm  for  governing  the 
action  of  said  brake  applying  means,  means  95 

continuously  acting  on  said  horn  arm  tend- 
ing to  move  it  with  the  stjdus  toward  the 

centei'  of  the  record  disk. 
22.  An  attachment  for  talking  machines 

of  the  disk  type,  comprising  an  inwardl}'  100 
projecting  lotalive  brake  apj^lying  means, 
means  controlled  by  the  weight  of  the  horn 
arm  for  governing  the  action  of  said  brake 
applying  means,  and  means  continuously 
acting  on  said  horn  arm  tending  to  move  105 
it  with  the  stylus  toward  the  center  of  the 
record  disk. 

23.  An  attachment  for  talking  machines 
of  the  disk  tyjDe,  a  brake  applying  means, 
a  disk  cleaning  means,  and  means  governed  110 

by  the  weight  of  the  horn  arm  for  simulta- 
neously releasing  the  brake  applying  means 

and  projecting  the  disk  cleaning  means  into 
position  over  the  disk. 

24.  An  attachment  for  talking  machines  115 
of  the  disk  tyj^e,  a  brake  applying  means, 
a  disk  cleaning  means,  means  governed  by 

the  Aveight  of  the  horn  arm  for  simultane- 
ously releasing  the  brake  applying  means 

and  projecting  the  disk  cleaning  means  into  120 
position  over  the  disk,  and  for  simultane- 

ously permitting  said  brake  applying  means 
to  come  into  operation  and  for  removing 
said  disk  cleaning  means  from  over  the  disk. 

25.  In  a  talking  machine  of  the  disk  type  125 
having  a  ])ivoted  horn  ami  for  movement 
in  a  vertical  plane,  means  for  counteracting 
the  action  of  centrifugal  force  on  the  needle 
comprising  an  inclined  plane  in  operative 

engagement  Avith  the  horn  arm  to  cause  said  ]-"0 
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horn  arm  to  drift  in  a  direction  opposite  to 
that  in  which  the  centrifugal  force  acts. 

26.  In  a  talking  machine  of  the  disk  type 
wherein  is  included  a  horn  arm  having  hori- 

zontal and  vertical  movement,  means  for 
simultaneously  resiliently  supporting  said 
horn  arm  and  causing  it  to  drift  and  con- 

tinuously move  the  sound  box  toward  the 
center  of  the  record  disk. 

WILLIAM  ALBERT  CHAPMAN. 

Witnesses : 
S.  A.  D.  Jones, 
Ottis  Hill. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Luther  T.  Haile, 

citizen  of  the  United  States,  residing  in  the 
city  of  Philadelphia,  State  of  Pennsylvania, 

5  have  invented  certain  new  and  useful  Im- 
provements in  Sound  -  Boxes  for  Talking- 

Machines,  of  which  the  following  is  a  full, 
clear,  and  exact  description,  reference  be- 

ing  had    to    the    accompanying    drawings, 
10  forming  a  part  of  this  specification. 

My  invention  relates  to  sound-boxes  for 
talking  machines  and  has  for  its  object  the 
provision  of  means  supplemental  to  and  op- 
eratively  detachable   and   replaceable   from 

1^  and  to  the  usual  needle-holder  of  the  sound- 
box, without  interference  with  the  usual 

function  and  capacity  of  the  latter  to  retain 
a  needle  removably  in  its  longitudinal  aper- 

ture   by  any  known   means;    my   invented 
^^  means  imparting  to  the  sound-box  and  its 

needle-holder  an  additional  function,  namely 
increasing  its  capacity  to  produce  loud  or 
soft  tones  from  the  same  stylus  or  needle. 
Such  result  has  never  been  heretofore  effect- 
ed,  by  any  needle-holding  means. 

Heretofore  to  accomplish  the  ultimate  re- 
sult stated,  it  was  and  is  necessary,  when  de- 

siring to  produce  both  loud  and  soft  sound 
waves  from  the  diaphragm  of  the  sound-box 
to  use  two  well  known  types  of  needles, 

namely  a  "  hard "  needle,  so-called,  in  the 
needle  holder,  for  production  of  loud  sound 
waves  or  tones,  and  then  removing  the  for- 

_  mer  and  substituting  a  "soft"  needle,  so- 
called,  in  the  needle  holder,  and  vice  versa, 
according  to  the  result  desired.  The  former 
kind  of  needles  are  comparatively  cheap  and 
most  largely  used,  while  the  latter  are  rela- 

.-  tively  expensive.  My  invention  increases 
the  capacity  and  functions  of  the  known 
sound-box  and  needle-holder,  by  enabling  it 
to  perform,  with  a  common  "  hard  "  needle 
the  function  of  a  "  soft "  needle  as  well,  at 

.c  the  pleasure  of  the  operator,  and  incidental 
thereto  it  also  increases  the  range  of  use  of 
the  primary  needle  holder  by  enabling  the 
operator  to  use  specific  shapes,  such  as  tri- 

angular  in   cross  -  section   or   otherwise,   of 

CQ  needles,  the  supplemental  needle-holder  hav- 
ing a  bushed  needle-holding  aperture  adapt- 

ed to  that  end,  not  as  its  primary  purpose 
but,  as  before  stated,  an  incidental  advanta- 

geous capacity;  and  I  might  further  prop- 
gg  eidy  speak  of  another  incidental  advantage, 

namely,  that  it  enlarges  the  useful  life  of  any 
"disk"  record  because  taking  up  and  elim- 

30 

inating  the  scratchy  noises  produced  by  an 
ordinary  "hard"  needle  on  such  a  record, 
the  grooves  of  which  also  quickly  become 
worn  by  abrasion  from  such  a  needle;  in  60 
other  words  by  the  use  of  any  supplemental 
and  detachable  needle-holder  with  the  usual 
primary  needle-holder  of  a  sound-box,  not 
only  is  the  necessity  for  a  "  soft "  needle  to 
produce   soft    tonal   effects   entirely    elimi-  65 
nated,  but  the  "  hard  "  needle  is  given  the 
capacity  to  jDroduce  its  usual  "loud"  tones 
when  desired,  to  jDroduce  "  soft "  tones  when 
desired,  and    to    produce  the  "  soft "  tones 
with  a  materially  lessened  degree  of  abrasive  70 
effect  on  the  record. 

In  the  drawings  illustrating  my  invention, 
Figure  1  is  a  top  view  of  a  usual  type  of 
sound-box  and  needle-holder,  on  which  my 
improvement  is  adapted  to  be  employed;  75 
Fig.  2  is  a  like  view,  of  the  former  and  of 
my  improvement  detachably  attached  there- 

to; Fig.  3  is  a  section  on  the  line  a? — x  of 
Fig.  2.  Figs.  4  and  5  are  elevation  and  sec- 

tion of  the  supplemental  needle  -  holder  of  sO 
Fig.  2  detached  from  the  primary  needle- 
holder  of  Fig.  1,  and  Figs.  6  and  7  are  like 
views  as  Figs.  4  and  5,  but  with  the  addition 
of  a  tone-modifying  screw. 

Referring  now  to  said  drawings,  1  indi-  85 
cates  a  sound-box  of  known  construction,  for 
a  talking  machine,  and  consisting,  speaking 
generally,  of  a  circular  frame,  supporting  a 

diaphragm  and  adjunctive  parts  not  neces- 
sary to  refer  to,  except  that  it  is  provided  90 

with  a  needle-holder  2,  and  which  consists 
of  a  short  metallic  cylinder  which  is  longi- 

tudinally bored  to  permit  the  insertion  there- 
in of  the  heel  end  of  the  needle  7 ;  and  means 

to  hold  it  removably  therein  when  it  is  de-  95 
sired  to  remove  same  and  insert  a  new  one. 

As  the  vibratory  sound-waves  from  the 
diaphragm  of  the  sound-box  are  transmitted 
through  the  needle,  it  is  obvious  that  the 
physical  contact  of  the  spring  -  controlled  100 
holding-pin  therewith  has  objectionable  ef- 

fects aside  from  its  existence  as  an  added 

mechanical  element,  and  moreover  in  sound- 
boxes employing  such  character  of  holding 

means,  a  "  soft "  needle  has  to  be  substituted  105 
for  the  usual  "  hard  "  needle  when  a  sound- 
record  is  played  producing  sound-waves 
whose  tone  require  a  "  soft "  needle,  and 
which  woidd  be  very  ineffectively  produced 

by  the  use  of  the  usual  "  hard  "  needle.  HO In  my  device,  operatively  employed,   as 

shown  in  Fig.  2,  said  usual  holding  means,  4* 
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does  not  contact  with  the  needle  at  all,  but 
with  the  shank  or  sp'ndle  11  on  the  apex  of 
the  supplemental  needle-holder,  and,  as  here- 

inafter described  I  employ  no  direct  mechan- 
5  ical  needle-holding  means  at  all,  but  in  lieu 

thereof  i:)rovide  the  longitudinal  aperture  3' 
of  the  supplemental  holder  (Fig.  5)  with  a 
bushing  of  resilient  material  9  which  per- 

forms   the    double    functicm    of    detachably 
10  holding  the  needle  by  frictional  contact,  re- 

siliently  aj^plied,  and  converts  the  sound 
Avave  created  by  the  needle  from  hard  to 
soft. 

I  will  now  describe  its  construction  in  de- 
15  tail  by  reference  to  the  drawings: 

Without  altering  the  known  form  of 
needle-holder  2,  shown  in  Fig.  1  and  top 
part  of  Fig.  2,  but  preserving  and  retaining 
the  same  exactly  as  it  is,  both  as  to  construc- 

20  tion,  mode  of  operation  and  function,  as  a 
necessary  adjunctive  element  of  my  im- 

provement thereon,  I  add  a  supplemental 

and  duplicate  needle-holder,  indicated  at  2* 
in  P^ig.  2  and  shown  in  detached  elevation 

25  in  Figs.  4  to  7,  constructed  in  such  manner 
as  to  be  detachably  removable  and  replace- 

able, from  and  in  the  primary  and  usual 
needle-holder  2,  in  substitution,  when  de- 

sired, for  the  stylus  or  needle  7  removably 
30  supported  operatively  therein  as  usual. 

This  result  is  effected  by  making  the  body 

portion  2"  quite  similar,  as  a  short  cylindrical 
body,  to  the  usual  holder  body  2,  and  pro- 

viding it  with  a  longitudinal  aperture  3", 
35  which  latter  is  lined  Avith  a  bushing  9  shown 

as  a  tubular  body  of  compressible  and  resil- 
ient material,  such  as  soft  vulcanized  rubber, 

whereby  to  create  a  resilient  frictional  hold- 
ing contact  with  the  shank  end  of  the  in- 

40  serted  needle  7;  and  to  that  end  the  relative 
diametric  proportion  of  the  aperture  3*  and 
bushing  9  to  each  other  and  to  the  shank  end 
of  a  needle  is  accordingly,  while  the  length 
of  both  3^  and  9  are  such  as  to  accommodate 

'^5  fully  the  holding  portion  or  shank  of  the 
needle  which  is  about  two-thirds  its  whole 

length.  If  desired,  the  bushing  may  be  me- 
chanically held  in  place  by  a  small  screw  12. 

But  the  resilient  needle-holding  function  of 
50  the  bushing  is  not  its  sole  function,  an  addi- 

tional and  primary  function  being  that  it 
modifies  or  softens  the  sound-vibrations  pass- 

ing through  the  needle  to  the  diaphragm  of 
the  sound-box;  and  even  this  effect  in  turn 

^5  may  be  governed  and  regulated  to  a  nicety, 
enabling  the  player  to  graduate  and  change 
the  gradations  of  tone-effect,  of  even  an  or- 

dinary hard  needle,  if  desired,  by  the  em- 
ployment of  a  set  screw  10  so  mounted  in 

^0  the  holder-body  2''  that  its  point  can  be 
brought  to  compress  the  wall  of  the  resilient 
bushing  against  the  shank  of  the  needle,  giv- 

ing firmer  hold  and  stronger  vibration  with- 
out metallic  contact ;  and  this  in  addition  to 

*^  the  function  of  the  supplemental  and  de- 

tachable character  of  the  improvement  in 
eliminating  the  otherwise  necessary  resort  to 
a  ])luia]ity  of  different  kinds  of  needles  for 
such  i)urpose,  and  indeed  with  greater  cer- 

tainty of  producing  the  exact  tone  effect  de-  70 sired. 

Another  feature  of  importance,  due  to  the 
constructional  character  of  the  body  2*  of 
the  supplemental  holder  is  that  its  exterior 
top  is  made  with  an  annular  bevel,  indicated  75 

at  11*,  Fig.  4,  on  the  apex  of  which  is  a  stem 
or  spindle  11  adapted  to  be  inserted,  (like  a 
needle  7)  in  the  usual  longitudinal  needle- 
holding  aperture  of  the  primary  or  usual 
needle-holder  2  (Fig.  1)  as  indicated  by  the  80 
doited  lines  in  Fig.  2.  The  function  of  the 

annularly  beveled  apex  11*  on  the  supple- mental holder  is  that  there  can  be  no  contact 

thereof  with  the  flat  basal  end  of  the  pri- 
mary needle-holder  2,  and  hence  no  chance  85 

for  a  rattling  contact,  due  to  vibration, 
which  might  occur  if  both  had  flat  surfaces (coinciding. 

It  should  also  be  obserA'ed  that  the  shape 
of  the  aperture  in  needle-holders  as  now  90 
constructed,  is  not  confined  to  circular  in 
cross-section,  but  is  sometimes  rectangidar 
or  triangular,  and  it  may  be  the  same  in 
mine,  as  also  may  be  the  shaj^e  of  the  lining 
or  bushing  interiorly,  and  moreover  it  is  not  95 
essential  for  softening  the  tone  effect  that 

the  lining  or  bushing  be  tubular  or  con- 
tinuous around  the  needle,  that  effect  being 

attained  by  insulating  so  to  speak,  the  needle 
body  keeping  it  from  contact  with  the  metal-  100 
lie  wall  of  the  aperture  in  the  needle-holder. 
But  it  is  essential  that  the  lining  or  bushing 
shall  be  of  an  inherently  resilient  material, 
such  as  rubber  tubing  for  example,  pro- 

vided it  be  sufficiently  compressible  that  105 
when  pressure  is  exerted  against  it  by  the 
insertion  of  the  end  of  the  needle  or  by  the 
tone-modifying  screw,  a  frictional  resistance 
will  be  created  between  it  and  the  needle 
end.  110 
Having  thus  described  my  invention  I 

claim  as  new  and  desire  to  secure  by  Let- 
ters Patent: — 

1.  In  a  sound-box  having  a  fixed  depend- 
ing needle-holding  arm  longitudinally  aper-  115 

tured  to  removably  support  a  needle  therein, 
with  co-acting  needle-holding  means,  a  sup- 

plemental needle-holder  having  a  supporting 
pin  on  its  apex  and  adapted  thereby  to  be 
detachably  mounted  in  said  aperture  of  the  120 
primary  needle  -  holder,  and  in  alinement 
therewith,  said  supplemental  holder  having 

a  body  portion  which  is  longitudinally  re- 
cessed, with  a  bushing  of  resilient  material 

in  said  recess  adapted  to  operatively  support  125 
a  needle  by  frictional  contact  due  to  radial 
compression. 

2.  In  a  sound-box  having  a  fixed  depend- 
ing needle-holding  arm,  longitudinally  aper- 

tured  to  removably  support  a  needle  therein,  130 
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with  co-acting  needle-holding  means,  a  sup- 
plemental needle-holder  having  a  body  por- 

tion with  a  conical  head  and  a  supporting 
pin  on  the  apex  of  said  head,  adapted  there- 

5  by  to  be  detachably  mounted  in  said  aper- 
ture of  the  primary  needle-holder  and  in 

alinement  therewith,  said  body  portion  being 
longitudinally  recessed  from  its  basal  end 
upward,  with  means  to  removably  support 

10  a  needle  in  said  recess. 

3.  In  a  sound-box  having  a  fixed  depend- 
ing needle-holding  arm  longitudinally  aper- 

tured  to  removably  support  a  needle  therein, 
with  co-acting  needle-holding  means,  a  sup- 

15  plemental  needle-holder  having  a  body  por- 
tion with  a  conical  head  and  a  sui^porting 

pin  on  the  apex  thereof,  and  adapted  there- 
by to  be  detachably  mounted  in  said  aper- 

ture of  the  primary  needle-holder  and  in 
20  alinement  therewith,  said  body  portion  be- 

ing longitudinally  recessed  and  provided 
with  a  bushing  of  resilient  material  in  said 
recess  adapted  to  operatively  support  a  needle 
by    frictional   contact   due   to   radial   com- 

25  pression. 
4.  In  a  sound-box  having  a  fixed  depend- 

ing needle-holding  arm  longitudinally  aper- 
tured  to  removably  support  a  needle  therein, 
with  co-acting  needle-holding  means,  a  sup- 

30  plemental  needle-holder  having  a  body  por- 
tion with  a  conical  head  and  supporting  pin 

on  the  apex  thereof  and  adapted  thereby  to 

be  detachably  connected  to  and  in  alinement 
with  the  primary  needle-holder,  said  body 
portion  being  longitudinally  recessed  and  35 
jDrovided  with  a  lining  of  resilient  material 
in  said  recess  adapted  to  wholly  insulate  the 
needle  from  the  metallic  walls  of  said  re- 

cess and  to  operatively  support  the  shank 
end  of  the  needle  by  frictional  contact  due  40 
to  radial  compression  of  said  resilient  lining. 

5.  In  a  sound-box  comprising  a  fixed  de- 
pending needle-holding  arm  which  is  lon- 

gitudinally apertured,  and  having  means 
to  detachably  lock  the  shank  of  a  needle  45 
therein,  a  supplemental  needle-holder  hav- 

ing a  body  portion  and  a  supporting 
pin  on  its  apex  adapted  to  be  detachably 
substituted  for  a  needle  in  said  needle-hold- 

ing aperture  of  the  primary  needle-holder  50 
and  in  alinement  therewith,  said  body  por- 

tion having  a  needle-holding  aperture,  a 
bushing  therein  of  resiliently  compressible 
material  such  as  rubber  tubing,  with  means 
to  adjustably  compress  said  resilient  bushing  55 
against  the  shank  of  the  needle  to  vary  the 
tone  vibrations. 

In  testimony  whereof,  I  have  hereunto 
affixed  my  signature  this  thirty-first  day  of 
March  A.  D.  1909. 

LUTHER  T.  HAILE. 
Witnesses : 

A.   M.   BiDDLE, 
R.   A.    DUNLAP. 
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IXNITED  STATES  PATENT  OFFICE. 
WILLIAM  W.  ZACKEY,  OF  PHILADELPHIA,  PENNSYLVANIA,  ASSIGNOR  OF  FORTY-NINE 

ONE-HUNDREDTHS  TO  CHARLES  B.   HEWITT,   OF  BURLINGTON,   NEW  JERSEY. 

FEEDING  MECHANISM  FOR  SOUND-BOXES. 

963,847. Specification  of  Letters  Patent.         Patented  July  13,  1910. 
Application  filed  October  22,  1909.     Serial  No.  523,940. 

To  all  whom  it  may  concern: 
Be  it  knoAvn  that  I,  William  W.  Zackey, 

a  citizen  of  the  United  States,  residing  in 
the  city  and  county  of  Philadelphia,  State 

5  of  Pennsylvania,  have  invented  a  new  and 
useful  Feeding  Mechanism  for  Sound- 
Boxes,  of  which  the  following  is  a  specifica- 
tion. 

This  invention  relates  to  an  improvement 
10  in  sound  recording  and  reproducing  ma- 

chines and  relates  more  particularly  to  a 
mechanism  for  causing  the  sound  box  of 
such  a  machine  to  move  across  the  face  of  a 
sound  record  independently  of  and  in  unison 

15  with  the  movement  of  the  groove  of  the 
record. 

In  machines  of  this  character  as  hereto- 
fore constructed,  it  has  been  customary  for 

the  sound  box  to  be  driven  or  fed  across  the 
J20  record  by  the  grooving  therein,  the  result 

of  which  has  been  a  wearing  away  of  the 
sound  wave  impressions  causing  not  only  a 
gradual  loss  of  tone  quality  but  also  a 
scratching    sound     and     other    unpleasant 

25  noises  to  mar  the  tone  produced. 
Figure  1  represents  a  sectional  elevation 

of  a  machine  embodying  my  invention. 
Fig.  2  represents  a  section  on  line  x — x  Fig. 
1.  Fig.  3  represents  a  plan  of  Fig.  1. 

30  For  the  purpose  of  illustrating  my  inven- 
tion, I  have  shown  in  the  accompanying 

drawings  one  form  thereof  which  is  at 
present  preferred  by  me,  since  the  same  has 
been  found  in  practice  to  give  satisfactory 

35  and  reliable  results,  although  it  is  to  be 
understood  that  the  various  instrumentali- 

ties of  which  my  invention  consists  can  be 
variously  arranged  and  organized  and  that 
my  invention  is  not  limited  to  the  precise 

40  arrangement  and  organization  of  these  in- 
strumentalities as  herein  shown  and  de- 

scribed. 
Similar  numerals  of  reference  indicate 

corresponding  parts  in  the  figures. 
45  Referring  to  the  drawings,  1  designates 

the  casing  of  a  sound  reproducing  machine 
the  same  having  a  motor  2  therein  of  the 
usual  construction  of  which  3  designates  a 
driving  gear  to  which,  in  the  present  in- 

50  stance,  I  preferably  connect  my  novel  oper- 
ating means  for  the  movement  of  the  sound 

box. 

4  designates  the  sound  box  carrying  the 
usual  needle  5  and  secured  by  a  pivotal  con- 

55  nection  6  to  the  supporting  tubular  member 

60 

75 

80 

7.  This  arm  7  is  movably  attached  to  a  suit- 
able bracket  8  and  positioned  to  receive  the 

amplifying  horn,  as  will  be  readily  under- 
stood, the  attaching  means  preferred  con- 
sisting of  a  swinging  joint  9  in  order  that 

the  arm  7  may  be  moved  readily  over  the  rec- 
ord or  swung  to  one  side  as  the  case  may  be. 

10  designates  a  belt  provided  in  the  pres- 
ent instance  with  perforations  11  adapted  to 

engage  the  teeth  12  of  a  pinion  13  suitably  65 
mounted  upon  a  spindle  14  secured  in  stand- 

ards 15.  These  standards  15  are  secured  in 
any  suitable  manner  to  the  casing  1  and 
form  with  a  second  pair  of  standards  16  a 
suj)porting  frame-work  in  Avhich  the  belt  10  70 
is  mounted  and  suitably  guided  hj  means  of 
the  rotatably  mounted  guide  wheels  17,  as 
will  be  apparent.  The  belt  10  is  positioned 
adjacent  and  preferably  beneath  the  arm  7 
so  that  as  the  latter  rests  thereon  the  fric- 

tion between  the  two  is  sufficient  to  carry  the 
arm  7  across  the  face  of  a  record  with  the 
movement  of  the  belt,  the  travel  of  the  box 
4  being  substantially  synchronous  with  the 
sound  waves  of  the  groove  of  the  record. 
Any  suitable  gearing  may  be  provided  for 
driving  the  spindle  14  to  actuate  the  belt  10 
it  being  of  course  understood  that  the  gear- 

ing must  be  so  designed  and  constructed  as 
to  produce  an  exact  and  accurate  movement  gs 
of  the  belt  10.  As  here  shown,  the  gearing 
consists  of  a  pinion  18  suitably  mounted 
upon  the  spindle  14  and  in  mesh  with  a  gear 
19  rotatably  mounted  on  the  casing  and  hav- 

ing secured  thereto  a  second  gear  20  which  is 
in  mesh  with  a  pinion  21  likewise  rotatably 
mounted  upon  the  casing  1  and  having  se- 

cured thereto  a  gear  22  cooperating  Avith  the 
pinion  23  to  receive  motion  from  the  gear  24 
which  is  driven  through  the  medium  of  a 
pinion  25  from  the  gear  3. 

It  will  of  course  be  apparent  that  the 
record  spindle  26  is  driven  from  the  motor 
2  at  a  certain  speed  and  in  order  that  the 
needle  5  of  the  sound  box  travel  in  coinci- 

dence with  the  sound  groove  a  very  careful 
and  exact  adjustment  of  the  several  gears 
18  to  25  inclusive  must  be  made  in  order  to 
transmit  suitable  movement  to  the  belt  10. 

It  will  be  seen  that  the  movement  of  the 
belt  10  is  necessarily  a  very  slow  one  and  the 
friction  due  to  the  weight  of  the  arm  7  is 
sufficient  to  carry  the  latter  along  with  the 
belt  10  and  over  the  face  of  the  record  with 
the   needle   in   correct   alinement   with    the 
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groove  of  the  record  thereby 

.the sound  waves  and  transmitting  them  b}'  way 
of  the  hollow  arm  7  to  the  outside  of  the  ma- 
ehine.  Since  the  needle  and  arm  7  are 

5  driven  by  means  entirely  independent  of  the 
grooving,  the  scratching  and  dragging  effect 
of  (he  needle  as  it  is  pushed  or  fed  along  by 
the  grooving  are  eliminated  and  (he  necidle 
is  at  all  times  correctly  i^ositioned  with  re- 

10  spect  to  the  grooves.  A  fui'ther  advantage 
resides  in  not  subjecting  (he  record  to  wear 
while  the  un])leasant  noises  usually  given 
out  are  substantially  done  away  with. 

It  will  now  be  apparent  that  I  have  de- 
15  vised  a  complete  unitary  structure  well 

adapted  for  the  purpose  intended  and  which 
is  simple  in  0|)erati(m  and  conslrucdon,  elim- 

inates substantially  all  of  the  wear  upon 
the  sound  record,  reduces  the  scratching  and 

20  drag  of  the  needle  and  gives  a  clear,  pure 
tone  with  a  maximum  of  volume. 

It  will  now  be  apparent  that  I  have  de- 
vised a  novel  and  useful  construction  which 

embodies   the   features  of   advantage   enu- 
25  merated  as  desirable  in  the  statement  of  the 

invention  and  the  above  description  and 
while  I  have  in  the  present  instance  showm 
and  described  a  preferred  embodiment  there- 

of which  has  been  found  in  practice  to  give 
30  satisfactory  and  reliable  results,  it  is  to  be 

understood  that  the  same  is  susceptible  of 
modification  in  various  particulars  without 
departing  from  the  spirit  or  scope  of  the  in- 

vention or  sacrificing  any  of  its  advantages. 
35  Having  thus  described  my  invention,  what 

I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent,  is: — 

1.  In  a  sound  recording  and  reproducing 
machine,  an  arm  suitably  moimted  for  swing- 

40  ing  movement,  a  sound  box  carried  by  said 
arm,  a  belt  suitably  mounted  to  support 
said  arm,  a  motor,  and  driving  means  be- 

tween said  motor  and  belt. 

2.  In  a  sound  recording  and  reproducing 
45  machine,    an    arm    suitably    mounted    for 

swinging  movement,  a  sound  box  carried  by 
said  arm,  a  belt  suitably  mounted  to  support 

said  arm,  a  motor,  and  means  between  said 
belt  and  motor  to  proportion  the  swinging 
movement  of  said  arm  relative  to  the  turn-  50 
ing  movement  of  a  sound  record. 

3.  In  a  sound  recording  and  reproducing 
machine,  a  casing,  an  arm  suitably  mounted 
for  swinging  movement  relative  thereto,  a 
sound  box  carried  by  said  arm,  a  frame-  55 
work  can'ied  by  said  casing,  a  plurality  of 
guide  Avheels  rotatably  mounted  in  said 
framework,  a  belt  contacting  with  said  guide 
wheels  and  positioned  to  support  said  arm, 
a   motor,  and  driving  means  between   said  60 
motor  and  said  belt. 

4.  In  a  sound  recording  and  reproducing 
machine,  a  casing,  an  arm  suitably  mounted 
for  swinging  movement  relative  thereto,  a 
sound  box  carried  by  said  arm,  a  frame-  65 
work  carried  by  said  casing,  a  shaft  in  said 
framework,  a  gear  carried  by  said  shaft,  a 
plurality  of  guide  wheels  mounted  in  said 
framework  adjacent  said  gear,  a  belt  having 
a  plurality  of  openings  therein  adapted  to  70 
engage   said   gear   and   passing   over   said 
guide  wheels,  a  motor,  and  means  between 
said  shaft  and  motor  to  drive  said  shaft  at 
a  predetermined  speed. 

5.  In  a  sound  recording  and  reproducing  75 
machine,  a  casing,  an  arm  suitably  mounted 
for  swinging  movement  relative  thereto,  a 
sound  box  carried  by  said  arm,  a  frame- 

work carried  by  said  casing,  a  shaft  in  said 
framework,  a  gear  carried  by  said  shaft,  a  80 
plurality  of  guide  wheels  inounted  in  said 
framework  adjacent  said  gear,  a  belt  having 
a  plurality  of  openings  therein  adapted  to 
engage  said  gear  and  passing  over  said 
guide  wheels,  a  motor,  and  means  between  85 
said  shaft  and  motor  to  pro]>ortion  the 
movement  of  said  belt  relative  to  the  turn- 

ing movement  of  a  sound  record  driven  by 
said  motor. 

WILLIAM  W.  ZACKEY. 

Witnesses: 
Egbert  M.  Barr, 
C.  D.  McVay. 
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UNITED  STATES  PATENT  OFFICE. 
THOMAS  A.   EDISON,   OF  ORANGE,   NEW  JERSEY,   ASSIGNOR  TO  NEW  JERSEY  PATENT 

COMPANY,  OF  WEST  ORANGE,  NEW  JERSEY,  A  CORPORATION  OE  NEW  JERSEY. 

SOUND-RECORD. 

964,331. Specification  of  Letters  Patent.        Patented  July  13,  1910. 
Application  filed  January  3,  1907.     Serial  No.  350,646. 

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,  county  of  Essex, 

[5  and  State  of  New  Jersey,  have  invented  cer- 
tain new  and  useful  Improvements  in 

Sound-Records,  of  which  the  following  is  a 
description. 

My  invention  relates  to  various  improve- 
10  ments  in  sound  records,  and  my  object  is  to 

provide  a  sound  record  of  superior  quality 
and  so  relatively  condensed  that  a  much 
more  extended  reproduction  may  be  secured 
from  a  cylinder  of  standard  dimensions  than 

15  is  now  possible. 
As  phonograiDh  records  are  made  under 

existing  conditions,  a  circular  edged  recorder 
having  a  diameter  of  about  .040  inch  is 
engaged  with  a  rotating  blank,  so  as  to  track 

20  very  slightly  below  the  surface,  the  surface 
speed  of  the  blank  being  upward  of  ninety 

feet  per  minute  and  the  available  recording- 
space  being  only  one-hundredth  of  an  inch 
in  width.     The  diaphragm  being  caused  to 

25  vibrate  under  the  effect  of  sound  waves,  the 
recording  stylus  will  partake  of  the  same 
movements  so  as  to  thereby  form  the  record, 
which  will  obviously  consist  of  an  enormous 
number  of  minute  depressions  or  gouges,  con- 

30  nected  together,  and  varying  in  form  and  di- 
mensions. Owing  to  the  small  available 

width  of  space  in  which  the  record  may  be 

fonned,  and  to  the  fact  that  the  recording- 
stylus  is  about  four  times  as  wide  as  that 

35  space,  the  deepest  depressions  which  can 
be  formed  without  overlapping  upon  the 
adjoining  spaces,  are  extremely  shallow,  be- 

ing about  six  ten-thousandths  of  an  inch  in 
depth.     The  walls  of  such  a  record  groove 

40  in  which  the  relation  of  width  to  depth  is 
about  sixteen  to  one,  are  of  such  slight 
curvature  that  difficulty  is  experienced  in 
tracking  the  record,  unless  the  reproducer 
stylus    is   mounted    with    great    flexibility. 

45  Furthermore,  with  records  of  standard 
length,  slightly  over  four  inches,  and  turn- 

ing at  the  usual  speed  of  160  revolutions  per 
minute,  the  available  time  in  which  to  re- 

cord the  desired  sounds  is  less  than  three 

50  minutes,  so  that  many  songs  or  musical  se- 
lections cannot  be  entirely  recorded.  It 

would  be  inexpedient  to  reduce  the  surface 
speed  of  the  blank,  because  experience  has 
shown  that  for  the  correct  recording  and  re- 

production of  music  any  attempt  to  mate-  55 
rially  reduce  the  relation  of  length  to  width 
of  the  recorded  waves  or  depressions,  depre- 

ciates the  quality  of  the  reproduced  sounds. 
In  my  Eeissue  Patent  No.  11,857  of  Septem- 

ber 25th,  1900,  I  discussed  this  point  in  de-  60 
tail.    On  the  other  hand,  to  make  any  change 
in  the  dimensions  of  the  records  themselves, 
would  unfit  them  for  use  with  hundreds  of 
thousands  of  talking  machines  now  on  the 
market.     Finally,  under  existing  conditions  65 
and  dealing  with  a  recording  stylus  four 
times  as  wide  as  the  space  in  which  it  cuts, 
the  resistance  to  the  entrance  of  the  cutting 
edge    into    the    material,     increases    very 
rapidly   for  each  succeeding  increment   of  70 
depth;   or  in  other  words,  the  energy  re- 

quired to  force  the  cutting  edge  into  the  ma- 
terial for  the  first  quarter  of  the  maximum 

cut  is  very  much  less  than  that  required  to 
force  the  cutting  edge  into  the  material  for  75 
the  final  quarter  of  the  maximmn  cut.    Con- 

sequently, sounds  which  are  relatively  weak, 
are  more  perfectly  recorded  than  very  loufl 
sounds,  because  with  the  former  the  ampli- 

tude of  vibration  of  the  recording  stylus  will  80 
more  nearly  coincide  with  that  of  the  sound 
waves. 

What  I  propose  by  my  jDresent  invention 
is  to  produce  a  sound  record  having  the  fol- 

lowing characteristics:  (1)  It  is  of  the  85 
standard  dimensions  of  length  and  diam- 

eter, so  that  it  may  be  used  on  existing  talk- 
ing machines  by  making  very  slight  changes 

therein.  (2)  The  quality  of  the  recorded 
and  reproduced  sounds  will  be  superior  to  90 
that  of  records  made  under  existing  condi- 

tions, without,  however,  in  any  way  affect- 
ing the  loudness  of  the  reproduction,  and 

(3)  the  time  of  reproduction  and  of  record- 
ing will  be  greatly  extended,  whereby  songs  95 

and  nuisical  compositions  now  impossible  of 
successful  recording,  may  be  satisfactorily 
recorded  and  reproduced.  To  secure  these 
results,  I  make  my  improved  record  on  a 

recording  machine  having  a  feed  screw  with  100 
a  much  finer  pitch  than  the  present  stand- 

ard, and  preferably  a  pitch  of  two  hundred 
threads  per  inch,  and  I  make  use  of  a  re- 

cording stylus,  the  curve  of  which  presents 
a  circle  whose  diameter  is  only  about  twice  105 
that  of  the  available  space,  instead  of  four 
times  the  same,  as  under  existing  conditions. 

I  find,  as  a  result  of  calculation  and  experi- 



864,221 

ment,  that  in  order  to  cut  a  record  to  the 
)rosont  iiiaxiiuuin  (le])lh  in  a  space  one-two- 

iuii(hv(Illi  oi"  ail  incli  wide,  instead  of  one- 
one-huiidredtli  inch,  the  recording  stylus  in- 

ij  stead  ol"  boin<r  one-hall'  the  diameter  as  that 
used  in  the  latter  case,  as  might  be  sup- 

posed, should  in  fact  be  only  about  one- 
foui'th  the  diameter,  or  according  to  my  cal- 

culations, about  .010.-)  inch.    By  making  use 
10  of  a  pitch  of  two  hundreil  threads  per  inch, 

1  obtain  twice  the  length  of  record  groove, 

so  that  if  the  surface  speed  remains  un- 
changed, I  am  in  this  way  enabled  to  double 

the  time  of  recording  and  reproducing.    The 
15  change,  however,  would  make  it  ])ossible 

to  materially  reduce  the  surface  speed,  since 
owing  to  the  narrowness  of  the  record 

groove,  a  i^eduction  in  speed  to  half  that 
noAV  used,  would  result  in  the  same  relative 

20  shajie  of  the  Avaves  or  depressions,  and  hence 
the  latter  could  be  tracked  Avith  the  same 

facility  as  those  now  made  under  existing 

conditions  at  double  the  speed,  if  the  repro- 
ducer stylus  bore  the  same  relation  to  the 

26  size  of  the  record  as  at  present.  Since,  how- 
ever, the  reproducer  stylus  Avould  have  a  di- 

ameter of  less  than  ten  one-thousandths  of 

an  inch  as  against  thirty  -  fiA^e  one  -  thou- 
sandths, it  Avould  track  such  a  record  Avith 

30  greater  facility  than  can  the  present  repro- 
ducers track  the  record  groove  as  noAV  made. 

Of  course,  to  reduce  the  diameter  of  the  re- 
jnoducing  stylus  to  one-fourth  that  noAV 
employed,  and  to  i-educe  the  surface  speed 

36  one-half,  Avould  be  to  impose  very  much 
greater  wear  on  the  record  surface,  and 
Avould  necessitate  the  employment  of  A^ery 
hard  materials.  With  materials  of  a  wax- 

like nature  adapted  to  be  molded  by  cast- 
40  ing,  as  I  shall  presently  describe,  it  will 

probably  be  commercially  desirable  not  to 
materially  reduce  the  speed,  but  in  the  case 
of  metallic  records,  Avhich  are  perfectly 
feasible   though    expensive,   a   reduction   in 

•*5  speed  to  one-half  can  be  x'eadily  made  Avith- 
out  seriously  affecting  the  quality  of  the  re- 

production. At  the  same  time  the  loudness 
of  the  reproduction  is  not  affected,  since  the 
amplitude  of  vibration  of  the  diaphragm  is 

50  not  changed.  I  therefore  prefer  to  main- 
tain the  surface  speed  substantially  what  it 

is  at  present,  not  only  to  prevent  undue 

wear,  but  to  improve  the  quality  of  the  re- 
production, since  by  making  the  width  of 

^5  the  record  groove  only  one-half  its  present 
dimension  Avithout  increasing  the  length  of 
the  various  depressions  Avhich  characterize 
the  same,  and  by  reducing  the  diameter  of 
the  stylus  to  one-fourth  the  size  now  used, 

*^  I  am  enabled  to  accurately  track  the  ex- 
tremely fine  and  delicate  portions  of  the  rec- 

ord representation  of  overtones  and  the  finer 
shadings  of  the  principal  tones.  In  other 
words,  the  eflfect  is  substantially  the  same  as 

•'^  if   under 
existing conditions    the    surface 
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speed  Avere  doubled  and  the  diameter  of  the 

reproducer  ball  were  reduced  one-half,  with- 
out, hoAvever,  encountering  any  foreign 

.sounds  that  might  be  produced  by  such  a 
high  sj)eed. 
By  employing  a  recording  stylus,  whose 

diameter  is  only  about  twice  the  avaihd)le 
space  in  Avhich  to  record,  instead  of  four 
times  the  space  as  is  now  the  case,  the  record 
groove  Avill  be  formed  Avith  much  more 
clearly  defined  side  Avails,  and  consequently, 
the  reproducer  stylus  Avill  track  such  a 
groo\e  with  gieater  ease  and  certainty  than 
the  very  shalloAv  grooves  that  are  formed 
under  existing  conditions.  Furthermore,  a 
recording  stylus  as  I  propose  herein,  more 
nearly  approaches  the  theoretically  perfect 
device  in  Avhich  the  resistance  to  the  cutting 
effect  is  the  same  for  each  successive  unit  of 

depth.  Although  with  the  new^  recording 
stylus  the  rate  of  energy  required  to  for(;e 
the  cutting  edge  into  the  material  increases 
perceptibly  Avith  the  depth  of  cut,  it  is  far 
less  than  the  rate  of  increase  of  energy  neces- 

sary to  force  the  present  size  of  stylus  into 
the  recording  material  to  the  same  depth. 
By  reason  of  this  fact^  Avith  my  improved 
arrangement,  the  record  groo\e  will  be  more 
nearly  a  graphic  representation  of  the  sound 
waves,  and  there  Avill  be  less  aberration  in 
the  reproduction,  particularly  on  loud  notes, 
than  is  noAv  the  case.  Furthermore,  by  rea- 

son of  the  small  diameter  of  such  a  re- 

corder, it  cuts  more  readily  into  the  ma- 
terial and  hence  imposes  a  smaller  resistance 

to  the  vibration  of  the  diaphragm  than  a 

larger  stylus,  such  as  those  uoav  used.  (Con- 
sequently, the  diaphragm  may  be  made 

lighter  and  more  responsive  to  the  sounds. 
In  order  that  the  invention  may  be  better 

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

specification,  and  in  Avhich — 
Figure  1,  is  a  diagrammatic  view,  one 

hundred  times  enlarged,  shoAving  a  record- 
ing stylus,  as  at  present  used,  and  illustrat- 
ing the  relatiAe  depth  and  Avidth  of  its  maxi- 

mum cut;  Fig.  2,  a  similar  Adew,  showing  the 
improved  recorder  on  the  same  scale ;  Fig. 
3,  a  plan  vieAv  (ui  the  same  scale,  showing  ii5 

part  of  a  record  grooAe,  formed  by  the  re- 
corder of  Fig.  1 :  Fig.  4,  a  similar  view  on 

the  same  scale,  shoAving  the  same  record 
formed  by  the  recorder  of  Fig.  2,  at  the 

same  surface  speed :  Fig.  5,  a  similar  A'iew 
on  the  same  scale.  shoAving  the  same  record 

formed  by  the  recorder  of  Fig.  2,  at  one- 
half  the  surface  speed ;  Fig.  (>.  a  diagram- 

matic sectional  Aiew,  six  hundred  times  en- 
larged shoAving  graphically  the  area  of  the 

material  reinoAcd  by  the  stylus  of  Fig.  1,  in 
cutting  to  the  full  maximum  depth  and  to 
one -fourth,  one -half,  and  three- fourths 
thereof  respectively ;  Fig.  7.  a  similar  view  on 
the  same  scale  in  connection  with  the  stylus 
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shown  in  Fig.  2;  Fig.  8,  a  diagram  illus- 
trating graphically  the  area  of  material  re- 
moved by  the  two  forms  of  stylus,  in  the 

four  jjositions  shown  in  Figs.  6  and  7;  Fig. 

9,  a  perspective  view  of  a  suitable  recording- 
stylus  for  making  improved  sound  records, 
and  Figs.  10  and  11,  side  and  end  vieAvs  of  a 
suitable  reproducing  stylus  for  engaging  the 
same. 

Similar  parts  are  represented  by  the  same 
reference  numerals. 

Eef erring  first  to  Fig.  1,  I  show  the  re- 
cording stylus  1,  of  a  diameter  of  .04  inch 

and  tracking  to  the  maximum  depth  in  the 
16  recording  material  2.  The  depth  of  this  cut 

is  extremely  slight,  being  in  fact,  only  about 
six  ten-thousandths  of  an  inch.  Such  a 
record  groove  is  also  very  shallow,  its  maxi- 
muui  Avidth  being   about  sixteen   times  its 

20  maximiun  depth,  so  that  its  side  walls  are 
hardly  defined  at  all,  and,  in  consequence, 
very  slight  side  stresses  will  throw  the  re- 

producer out  of  the  groove,  to  produce 

"  skipping  ". 
In  Fig.  3, 1  show  a  plan  view  of  a  part  of 

a  sound  record,  which  would  be  formed  by 
the  recorder  described.  Many  of  the  depres- 

sions or  Avaves  are  of  greater  length  than 
Avidth  and  hence  can  be  tracked  by  a  sj^lier- 
ical  stylus,  or  more  perfectly  by  a  button 

shaped  stylus  as  described  in  my  reissue  pat- 
ent, but  certain  of  the  depressions,  which  are 

frequently  encoimtered  in  practice,  and 

AA'hich  probably  are  reperesentations  of  over- 
35  tones  or  A'ery  Aveak  fundamental  tones,  are 

materially  shorter  than  their  Avidth  and  are 
difficult  to  reproduce,  except  with  a  stylus 
having  an  objectionably  narrow  beaded 
edge.    It  Avill  be  seen  from  Fig.  G,  shoAving 

40  the  same  groove,  in  cross  section,  many 
times  enlarged,  that  the  recorder  in  enter- 

ing the  material  for  the  first  quarter  of 
its  maximum  moA'ement  is  required  to  re- 

move much  less  material  than  in  movement 

45  during  the  next  quarter,  whereby  the  resist- 
ance offered  to  the  stylus  will  very  greatly 

increase  as  it  cuts  into  the  material.  I  have 

made  a  careful  computation  of  the  areas  in- 
cluded within  the  dividing  lines  of  this  fig- 

^0  iii'e,  and  have  plotted  them  on  Fig.  8.  Thus 
the  line  5 — 6  may  be  considered  as  represent- 

ing the  area  of  cross  section  of  the  material 
remoA^ed  during  the  first  quarter  of  the  cut, 
or  the  resistance  to  the  cutting  tool;  to  the 

^5  same  scale,  7 — 8  rej^resents  the  area  removed 
or  resistance  to  cutting  during  the  second 

quarter.  9 — 10  during  tlie  third  quarter  and 
11 — 12.  the  fourth  quarter.  The  rate  of  in- 

crease of  resistance  to  the  cutting  effect  of 

^^  the  style,  may  be  graphically  I'epresented  by 
the  curA^ed  line  4,  5,  7,  9,  11.  From  this  dia- 

gram, it  will  be  evident  that  as  the  stylus 
cuts  into  the  material,  the  resistance  en- 

countered increases  very  rapidly,  and  be- 
comes very  pronounced  as  the  stylus  reaches 
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the  maximum  depth.  Consequently,  the  rec- 
ord will  be  distorted,  the  portions  thereof 

representing  loud  sounds  being  propor- 
tionately more  imperfect  than  the  portions 

representing  weaker  sounds.  70 
Referring  now  to  Fig.  2,  I  illustrate  the 

neAv  recording  stylus  13,  whose  cutting  edge 
presents  a  curve  slightly  more  in  diameter 
than  twice  the  Avidth  of  the  available  record- 

ing path,  which  I  prefer  to  make  one  tAvo-  75 
hundredths  of  sm  inch  or  thereabout.  I  find 

that  in  the  case  of  two  hundred  threads  per 
inch,  the  diameter  of  the  stylus  should  be 
almost  exactly  .0105  inch  to  cut  to  the  same 
depth  as  the  stylus  1  in  the  case  of  one  Inm-  80 
dred  threads  per  inch.  Such  a  record,  as 
shown  in  Figs.  2  and  7,  is  provided  Avith 
very  clearly  defined  side  walls,  its  maximum 
Aviclth  being  only  about  eight  times  its  maxi- 

mum depth,  and  in  consequence  the  repro-  85 
ducer  stylus  will  be  kept  in  engagement 
therewith  with  much  greater  certainty  than 
in  the  case  of  the  very  shallow  record  groove 
of  Fig.  1. 

In  Fig.  4,  I  illustrate  the  appearance  of  90 

the  same  record  shown  in  Fig.  3,  assuming- 
it  to  have  been  made  Avith  the   small   re- 

corder of  Fig.  2,  and  at  the  same  surface 
speed.    Here  it  Avill  be  seen  that  the  narroAv- 
ing  of  the   record   gToove  has   altered  the  95 
shape  of  the  depressions  or  waves,  so  that 
the   latter   are    apjDarently   much   extended 
(see  for  example,  the  two  depressions  3,  3) 
and  the  reproducer  stylus  can  more  readily 
engage    and    track    the    same,    particularly  100 
since  the  diameter  of  the  stylus  is  only  about 
one-fourth  of  that  now  used.     In  fact,  to 
produce  the  same  relative  formation  of  the 
waves  or  depressions,  to  give  the  effect  shoAvn 
in  Fig.  5,  the  surface  speed  would  have  to  105 
be  reduced  one-half.    With  very  hard  mate- 

rial, that  might  be  done  with  excellent  re- 
sults, but  with  wax-like  materials  although 

relatively  hard,  I  prefer  to  maintain  the  sur- 
face speed  as  at  present,  in  order  not  to  make  HO 

the  wear  on  the  record  excessive.     At  the 

same  time,  as  already  indicated,  by  main- 
taining the  present  surface  speed  so  as  to 

double  the  relative  length  to  breadth  of  the 

individual  depressions  constituting  the  rec-  115 
ord,  and  by  reducing  the  diameter  of  the  re- 

producer .ball  to  about  one-fourth,  conditions 
are  present  under  which  the  stylus  will  A^ery 
much  more  jierfectly  track  all  portions  of 
the  record.     In  fact,  those  portions  of  the  120 
record  which  under  existing  conditions  are 
not  tracked  at  all,  for  instance,  those  repre- 

senting the  overtones  of  the  finer  shadings 
of  the  fundamental  tones,  will  be  perfectly 

tracked  under  the  conditions  presented  here-  125 
in  so  as  to  add  materially  to  the  quality  of 

the  reproduction. 
In  Fig.  7,  I  illustrate  in  cross  section, 

many  times  enlarged,  the  record  grooA^e  made 
withi  the  stylus  of  Fig.  2,  and  in  which  the  130 
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samt* comparison  is  made  as  in  Fig.  6.  Here 
it  will  be  seen,  that  the  amount  of  material 
to  be  removed  is  not  only  nnich  less  than 
with  the  larger  stylns,  but  the  resistance  to 

jj  the  cutting  ell'ect  as  the  stylus  enters  the  ma- 
terial is  iriore  nearly  imit'orm.  'I'his  is  j>i'r- 

haps  better  shown  in  Fig.  8,  where  the  are-.i 
4,  14,  (),  represents  the  area  of  material  re- 

moved by  the  stylus  during  the  first  quarter 
JO  of  its  maximum  cut;  the  area  0,  14,  15,  8,  the 

area  for  the  second  quai'ter;  the  area  8,  15, 
10,  10  the  area  for  the  third  (puirter;  the 

area  10,  IG,  17,  12,  the  area  for  the  last  (|uar- 
ter.       The  rate  of  increase  of  resistance  to 

15  the  cutting  effect  of  the  style  may  be 

graphically  represented  b}'  the  curved  line  4, 
14,  15,  IG,  17.  A  comparison  of  that  line 

Avith  the  line  4,  5,  7,  9,  11,  shows  very  graph- 
ically the  diminished  rate  of  increase  of  re- 

20  sistance  to  the  cutting  effect,  in  the  case  of 
the  stylus  of  Fig.  2,  as  compared  to  Fig.  1, 
and  at  the  same  time  a  comparison  of  the 
total  areas  of  material  removed  at  any  given 
depth   of  cut   by   the   respective   recording 

25  styhises.  discloses  grapliically  the  great  dif- 
ference in  the  work  to  be  performed  thereby, 

and  the  relative  ease  with  which  the  smaller 

stylus  enters  the  material.  Of  course,  in 
making  these  comparisons  between  the  two 

30  forms  of  stylus,  I  have  not  gone  to  the  ex- 
tent of  determining  the  cubical  contents  of 

the  masses  of  material  removed  by  them  ;  but 
the  comparison  is  sufficiently  illustrated  by 

referring  to  cross-sectional  areas  alone. 
35  From  the  comparison  above  made,  it  will 

be  evident  that  with  a  recording  stylus,  such 
as  shown  in  Fig.  2.  the  distortion,  due  to  the 
resistance  of  the  material  to  the  cutting  ef- 

fect will  be  considerably  less  than  with  the 
40  stjdus  shown  in  Fig.  1.  and  there  will  also 

be  less  ditt'erence  in  the  distortion  of  rec- 
ords, representing  loud  sounds,  and  those 

representing  weaker  sounds,  than  is  now  the 
case,  so  that  records  made  with  the  improved 

45  stylus  will  be  of  superior  (juality  than  those 
which  can  be  made  under  existing  condi- 

tions. Furthermore,  the  stylus  shown  in 
Fig.  2,  cuts  more  readily  tlian  the  stylns 
shown    in    Fig.    1 ;    consequently,    the    dia- 

50  jihiagm  with  which  it  is  used  may  be  made 
more  sensitive  and  therefore  more  readily 
responsive  to  the  sound  vibrations. 
A  form  of  recording  stylus,  suitable  for 

cutting  the  extremely  minute  record,  herein 
55  contemplated,  is  shown  in  Fig.  9,  and  is  de- 

scribed in  detail  and  claimed  in  an  applica- 
tion filed  by  me  on  even  date  herewith. 

"With  this  recoi'ding  stylus  the  stylus  is  pro- 
vided Avith  a  shank  18,  formed  with  a  bnt- 

60  ton  head  19,  having  a  cutaway  portion  20, 
so  as  to  result  in  the  production  of  a  cutting 
edge  21.  The  curve  of  the  head  19  is  of  a 
proper  radius  to  give  the  desired  maxinunn 
cut    within    the    necessary    restricted    path 

65  offered  for  the  reception  of  the  record.    In 

the  case  of  a  record  that  is  200  threads  per 
inch,  the  diameter  of  the  circle  representing 
the  cutting  edge  should  be  slightly  greater 
than  one  one-hundredth  of  an  inch  as  I  have 
previously  explained.  Jt  will,  of  course,  be  ̂ q 
understood,  however,  that  while  such  a  re- 

corder is  entirely  suited  for  the  puipose,  any 
other  form  of  stylns  having  a  circular  or 
approximately  circular  cutting  edge  that  is 
sufficiently  small  in  diameter  may  be  made  75 
use  of. 

In  Figs.  10  and  11,1  illustrate  a  suitable 
form   of   reproducing   stylus   for   engaging 
the  very  fine  record,  and  which  may  be  made 
of  the  desired  suudlness  in  diameter.     This  go 
stylus  comprises  a  cylindrical  shank  22,  the 
lowei-  end  of  which  is  formed  Avith  a  round- 

ed engaging  edge  23  to  accurately  track  the 
record,   the  stylus   being  preferably   main- 

tained  in   engagement   Avith   the   record   at  85 
substantially  the  angle  shown.    Like  the  re- 

corder of  Fig.  9,  the  reproducer  shoAvn  in 
Figs.  10  and  11,  may  be  replaced  by  other 
forms  of  stylus,  suitable  for  the  purpose. 

In  making  the  improved  recoi'ds,  it  is,  of  90 
course,  necessary  to  make  use  of  a  recording 
machine,  the  pitch  of  whose  feed  screw  is 
sufficiently   fine   for   the  purpose,  say — 200 
threads  per  inch.    Having  obtained  a  satis- 

factory master  in  such  a  machine,  I  prefer  95 

to  make  duplicates  therefrom  by  any  suit- 
able process,  instead  of  using  them  for  di- 
rect reproduction,  since,  owing  to  the  fine- 
ness of  the  record  groove,  it  is  important 

that  relatively  hard  material  should  be  used,  100 
on  which  the  records  could  not  be  satis- 

factorily made  in  the  first  instance.    A  suit- 
able tluplicating  process  by  means  of  Avhich 

copies  may  be  made  from  a  mold  secured 
from  such  a  master,  is  disclosed  in  a  patent  10  ; 
of  J.   W.   AjdsAvorth,  No.   855,005   granted 
June  4,  1907,  wherein  the  mold  is  rotated  at 
a   high   speed   and   the   molten   material   is 
caused  to  be  distributed  o\er  the  bore  there- 

of by  reason  of  the  centrifugal  force  devel-  110 
oped,  after  Avhich  the  rotation  is  continued 
until    the    material    has    set   sufficiently   to 
maintain  its  shape.     The  material  is  then 
alloAved  to  cool  until   it  shrinks  from  the 

mold,  after  which  the  record  is  finished  on  115  ̂ 
its  interior,  and  ends,  if  necessary.     If  the 
records  are  to  be  made  of  a  wax-like  ma- 

terial, as  becomes  readily  possible  Avith  such 

a  process  as  that  indicated.  I  select  a  mate- 
rial which  is  very  hard  and  tough,  so  as  to  120 

resist  the  Avear,  Avhich  would  be  obA'iously 
greater  than  if  a  larger  stylus  is  used,  as 

under   present  conditions.      Suitable  mate- 
rials may,  hoAvever.  be  made,  which  will  be 

sufficiently  tough  as  to  permit  the  improA'ed  125 1 
recoi'ds   to   compare   favorably   as   to  their         * 
wearing  qualities  with  records  made  under 
existing  conditions.    An  example  of  such  a 
comjjosition  is  disclosed  in  an  application 

of   J.    ̂ Y.    Aylsw^orth,   filed    November   7,  130 
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1906,  Serial  No.  342,318,  said  composition  | 
comprisino-  a  mixture  of  asphalt,  stearate  of  j 
lead  and  a  resin  gum.     In  using  my  im-  | 
proved    records    on    existing    talking    ma- 

5  chines,  the  only  changes  therein  which  will 
be  required   will  be  the   substitution   of  a 
finer   reproducing  stylus,   possibly   a   more 
sensitive   diaphragm,   and  mechanical  con- 

nections by  which  the  stylus  will  be  caused 
10  to  tx-ack  the  finer  thread  of  the  record.  This 

latter  may  be  done  by  either  substituting  a 
finer  pitch  feed  screw  on  the  reproducing 
machine,  or  by  making  use  of  a  differential 
feed  mechanism,  or  any  desired  connections 

15  between  the  driving  shaft  and  the  feed 
screw,  by  which  the  desired  feed  of  the  re- 
];)roducer  arm  may  be  effected  from  the 
original  100  thread  feed  screw  of  the  pres- 

ent standard. 
20  It  will  be  understood  that  where  in  the 

claims  I  refer  to  my  sound  record  as  one 
whose  record  groove  is  approximately  circu- 

lar in  cross  section,  the  latter  may  be  a  curve 
Avhich  is  either  circular  or  closely  approxi- 

25  mates  the  arc  of  a  circle  within  the  limits 
of  the  record  groove.  Thus,  the  groove  is 
circular  if  cut  by  the  recorder  shown  in  Fig. 
9,  or  by  the  recorder  shown  in  Fig.  2  if  the 
shank  thereof  is  maintained  parallel  to  the 

30  record  surface.  If,  however,  the  shank  of 
the  recorder  stylus  is  set  at  an  acute  angle 
to  the  record  surface,  as  for  example,  an 
angle  of  10  to  20  degrees,  as  is  usual  in 
practice,  the  cross  section  of  the  groove  will 

35  be  an  arc  of  an  ellipse  of  such  slight  eccen- 
tricity, however,  as  to  very  closely  approxi- 

mate the  arc  of  a  circle.  Similarly  if  the 
recorder  has  a  cutting  edge  which  only  ap- 

proximates a  circle,  the  groove  cut  thereby 
40  would  accordingly  vary  slightly  from  the 

circular  in  cross  section. 
Having  now  described  my  invention,  what 

I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent  is  as  follows : 

45  1.  As  a  new  article  of  manufacture,  a  du- 
plicate sound  record  made  of  a  hard  tough 

material,  whose  record  groove  is  substan- 
tially circular  in  cross  section,  of  a  pitch  of 

approximately  200  threads  per  inch,  and  the 
50  maximum  depth  of  which  groove  is  greater  i 

than  ̂ jj  of  its  maximum  width,  substantially 
as  set  forth. 

■2.  As  a  new  article  of  manufacture,  a  du- 
plicate sound  record  made  of  a  hard  tough 

material,  whose  record  groove  is  substan-  55 
tially  circular  in  cross  section,  has  approxi- 

mately 200  threads  per  inch,  and  is  of  a 
maximum  depth  approximately  one-eighth 
of  its  maximum  width,  substantially  as  and 
for  the  purposes  set  forth.  60 

3.  As  a  new  article  of  manufacture,  a 
sound  record  having  a  continuous  record 
groove  formed  thereon  having  a  pitch  of 
approximately  200  threads  per  inch,  the  rec- 

ord groove  having  in  cross  section  approxi-  65 
mately  the  form  of  an  arc  of  a  circle  the  di- 

ameter of  Avhich  is  approximately  twice  the 
maximum  width  of  the  groove,  substantially 
as  set  forth. 

4.  As   a   new    article   of   manufacture,   a  70 
sound   record   having   a   continuous  record 

groove  formed  thereon  having  a  pitch  mate- 
rially finer  than  100  threads  per  inch,  the 

record  groove  having  in  cross  section  ap- 
proximately the  form  of  an  arc  of  a  circle  75 

the  diameter  of  which  is  less  than  .013  inch, 
the  maximum   depth   of  the   groove  being 
greater  than  -j^  its  maximum  width,  and  the 
gouges  or  waves  of  maximum  width  occu- 

pying substantially  all  the  available  space  80 
transversely  of  the  record  groove,  substan- 

tially as  set  forth. 
5.  As  a  new  article  of  manufacture,  a 

sound  record  having  a  continuous  record 
groove  of  the  vertically-undulating  type  85 
formed  thereon  having  a  pitch  materially 
finer  than  100  threads  per  inch,  the  record 

groove  having  in  cross-section  approxi- 
mately the  form  of  an  arc  of  a  circle  the  di- ameter of  which  is  between  three  times  and  90 

one  and  one-half  times  the  maximum  width 
of  the  groove,  the  maximum  depth  of  the 
groove  being  greater  than  ̂ V  i^s  maximum 
width,  substantially  as  set  forth. 

This   specification   signed   and   witnessed.  95 
this  28th  day  of  December  1906. 

THOS.  A.  EDISON. 
Witnesses : 

Frank  L.  Dyek, 
Anna  E.  Klehm. 
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To  all  whom  it  may  concern: 
Be  it  known  that  we,  George  Oulton, 

Charles  Ablett,  and  William  Edward 
LiGHTFOOT,  subjects  of  the  King  of  Great 

5  Britain  and  Irehmd,  residing  at  LiverjDool, 
in  the  countj^  of  Lancaster,  England,  have 
invented  new  and  useful  Improvements  in 

Speed  -  Eegulating  Devices  for  Sound  Re- 
cording   and    Eeproducing    Machines,    of 

10  which  the  following  is  a  sjDecification. 
This  invention  relates  to  sound  recording 

and  reproducing  machines  employing  disk 
records  and  particularly  to  such  machines 
in  which  the  speed  of  the  motor  can  be  con- 

15  tinuouslj^  varied  so  that  the  relative  linear 
speed  between  the  record  line  and  the  stylus 
remains  constant,  or  otherwise  stated,  the 
angular  speed  of  the  motor  increases  or 
decreases  according  to  whether  the  record 

20  commences  at  the  periphery  or  near  to  the 
center  of  rotation. 

The  object  of  this  invention  is  to  obtain 
the  differential  sjDeed  of  the  motor  in  a 
simple   and   efficient  manner   and   dispense 

25  with  any  connection  between  the  sound  box 
or  carrier  thereof  and  the  speed  controlling 
device,  providing  means  at  the  same  time 
for  indicating  the  proper  position  of  the 

speed  controlling  device  for  records  of  dif- 
30  ferent  diameters. 

The  invention  also  provides  that  the  mo- 
tor can  be  run  at  a  constant  speed  so  that  the 

ordinary  or  standard  disk  records  can  be 
used  at  will. 

35  Hitherto  the  speed  of  motors  in  recording 
and  reproducing  machines,  has  been  con- 

trolled by  a  cam  actuated  by  or  with  the 
sound  box  carrier,  the  cam  bearing  against 
the  brake  lever  so  as  to  constantly  vary  its 

40  position,  the  sound  box  carrier  in  some  cases 
being  traversed  or  guided  solely  by  the 
spiral  record  groove  or  line  through  the 
stylus  and  in  other  cases  a  screw  and  nut 
being  used  to  traverse  the  said  carrier  and 

45  cam  together,  the  latter  moving  across  the 
brake  lever  in  contact  therewith.  In  these 
two  cases  it  is  obvious  that  the  sound  box 

carrier  being  connected  directly  or  indirectly 
to  the  speed  changing  device,  the   correct 

50  starting  speed  would  synchronize  with  the 
position  of  the  stylus  on  the  record  disk. 

According  to  our  invention,  the  sound  box 
arm  or  carrier  is  quite  independent  of  the 
speed  controlling  device,  and  we  employ  a 

55  graduated  scale  and  pointer  to  indicate  the 

proper   starting   speed    for   different   sized 
records. 

The    drawing    attached    hereunto,    illus- 
trates our  invention  applied  to  the  ordinary 

speed  controlling  device  used  in  sound  re-  60 
cording  and  reproducing  machines. 

In  Figure  1  is  represented  an  end  eleva- 
tion of  the  mechanism.    Fig.  2  represents  a 

plan  of  the  same  looking  from  underneath. 
Fig.  3  represents  a  side  elevation  omitting  65 

some  of  the  parts  for  clearness'  sake. 
Referring  to  the  several  views,  1  repre- 

sents the  motor  shaft,  2  the  base  plate  of  the 
mechanism,  3  the  turntable  or  last  motion 

shaft,  4  the  centrifugal  speed  controlling  de-  70 
vice  and  5  the  brake  lever.  The  brake  arm 

7  of  the  brake  lever,  carrying  the  leather  or 
like  brake  shoe  8  is  fixed  to  a  spindle  9 
centered  between  the  base  2  and  a  bracket 
10.  The  other  arm  11  of  the  brake  lever,  75 
is  in  the  case  illustrated  approximately  at 

right  angles  to  the  arm  7.  A  slideway  con- 
sisting of  a  rod  12  fixed  at  one  end  in  the 

bracket  13  is  arranged  alongside  the  arm  11 
and  upon  this  rod  is  a  slide  piece  14  carried  80 
at  the  end  of  a  tubular  rod  15  into  which 

the  rod  12  telescopes.  A  handle  such  as 
a  milled  disk  16  is  fixed  at  the  end  of  the 

rod  15  for  the  purpose  of  drawing  it  in  and 

out  and  turning  it  partly  round.  "When  the  85 motor  is  working,  the  brake  disk  16  is  drawn 
toward  the  brake  arm  7  by  the  centrifugal 
action  of  the  governor  and  keeps  the  arm  11 
pressed  against  the  slide  piece  14.  The  inside 
face  17  of  the  arm  11  is  approximately  90 
straight  and  when  the  nose  18  of  the  slide 
piece  14  is  in  contact  with  the  arm  toward  its 
lower  end  as  seen  in  Fig.  2,  the  said  face 

17  lies  at  an  agie  in  relation  to  the  slide- 
way  so  that  as  the  slidepiece  is  drawn  out  95 
the  end  of  the  arm  11  approaches  the  slide- 
way  and  the  brake  shoe  8  recedes  before  the 
governor  disk  16.  By  this  means,  the  motor 
can  be  set  to  run  at  an)^  constant  speed  in 
the  usual  way  by  fixing  the  position  of  100 
the  brake  arm  to  accord  with  the  desired 

speed,  through  the  slide  piece  14.  The  brake 
may  also  act  as  a  stop  when  the  slidepiece  is 
pushed  right  down,  by  pressing  hard  upon  the 
disk  16  when  in  its  upi^ermost  position.  In  105 
order  to  automatically  vary  the  speed  of  the 
shaft  3  as  the  motor  is  running  down,  by 
means  of  the  above  described  device,  a  fine 
pitched  screw  19  is  mounted  in  bearings  in 
the  brackets  13  and  20,  parallel  with  the  no 
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slideway  12.  This  screw  is  turned  continu- 
ously by  the  motor  through  the  pinion  21 

gearing  with  one  of  the  wheels  22  of  tlie 
motor.  The  slidei)iece  14  is  provided  with  a 

5  pivoted  arm  23  formed  witii  a  half  nut  24 
at  its  end,  adapted  to  engage  with  the  screw 
as  sliown,  and  by  tuining  the  milled  disk 
It),  to  be  disengaged  tlierewith.  The  finger 
25  acts  as  a  stop  to  the  further  turning  of 

10  the  .slide  piece  when  the  nut  is  disengaged. 
The  no.se  18  of  the  slide  j)iece  is  in  the  form 

of  an  arc  as  shown  in  Fig.  1,  so  that  it  re- 
mains in  contact  with  the  arm  11  when  the 

milled  disk  IG  is  turned  eitlier  way. 

15  A  convenient  form  of  indicator  for  set- 
ting the  position  of  the  slide  piece  in  re- 

lation to  tlie  brake  lever  so  that  the  correct 

starting  speed  can  be  obtained  is  shown  in 
Fig.  3.    The  rod  15  is  marked  with  a  scale 

20  20  re])resenting  the  different  diameters  of 
records,  and  a  jDointer  27  is  shown  fixed  to 
the  base  1. 

By  disengaging  the  nut  from  the  screw 
and  pushing  the  rod  15  inward  to  its  full 

25  extent,  the  slide  piece  14  forces  the  arm  11 
away  from  the  slideway  and  thereby  jams 

the  bi'ake  on  the  disk  IG  preventing  the 
motor  from  working.  By  drawing  the  slide 
piece  out  the  nut  being  still  disengaged,  the 

30  motor  will  run  at  a  speed  in  accordance  with 
the  sensitiveness  of  the  governor  and  vary- 

ing with  the  position  of  the  slide  piece  in 
relation  to  the  fulcrum  of  the  lever,  in 
the  manner  generally  used.    By  turning  the 

85  rod  15  partly  around  and  thereby  engaging 
the  nut  with  the  screw,  the  latter  revolving 
at  a  definite  rate  carries  the  slide  piece  along 
with  it  toward  the  fulcrum  of  the  brake 

lever,  assuming  the  nut  was  engaged  toward 
40  the  end  of  the  arm  11.  thereby  causing  the 

brake  shoe  8  to  gradually  recede  from  the 
brake  disk  Avhen  at  rest,  at  a  definite  rate 
and  controlling  the  brake  pressure  applied 
through  the  centrifugal  action  of  the  gov- 

45  ernor. 
Provision  is  made  for  the  nut  to  run  off 

the  threads  of  the  screw  by  the  clearance 
space  28. 
What  we  claim  as  our  invention  and  de- 

50  sire  to  secure  by  Letters  Patent  of  the 
United  States  is: — 

1.  In  machines  for  recording  .and  repro- 
ducing somids,  in  which  disk  records  are 

employed,   the   combination    with    a    motor 

55  having  a  centrifugal  frictional  speed  gov- 
ernor with  a  pivoted  brake  lever,  of  a  slid- 

able  piece  traversed  by  the  motor  along  a 
slideway,  an  extending  rod  with  handle  and 
disengaging  means  to  set  the  slidable  piece 

60  at  any  part  of  the  slideway,  an  indicator  to 
show  the  position  of  the  slidable  piece  on  the 
slideway,  an  arm  on  the  brake  lever  in  a 
plane  parallel  with  the  slideway,  and  means 
on  the  sliding  piece  and  in  connection  with 

05  said  arm  so  that  as  the  sliding  piece  is  moved 

the  brake  lever  is  rocked  on  its  pivot  for  the 
jHirpose  herein  set  forth. 

2.  In  machines  for  recording  and  repro- 
ducing sounds,  in  wliicli.  disk  recoi-ds  are 

em[)lo\'ed,  the  combination  with  a  motor  70 
having  a  centrifugal  frictional  speed  gov- 

ernor with  a  pivoted  brake  lever,  of  an  arm 
fixed  to  the  brake  le\er  and  liaving  a  straight 
edge,  a  slideway  alongside  said  arm  and  in 
a  i)lane  i)aiallel  therewith,  a  slide  piece  on  75 
said  slideway  and  having  a  sectoral  face  to 
bear  against  the  straight  edge  of  said  arm, 
said  slide  piece  being  adapted  to  turn  angu- 

larly on  said  slidewa3^  a  screw  geared  to  the 
motor  so  as  to  turn  therewith  and  parallel  go 
with  the  slideway,  a  half  nut  fixed  to  said 
slide  piece  and  adapted  to  engage  with  or 
be  disengaged  from  the  screw  when  the  slide 
l^iece  is  turned,  an  extending  rod  fixed  to  the 
slide  piece  and  provided  with  a  handle  so  85 
that  it  can  be  turned  or  drawn  in  or  out  at 

will,  and  an  indicator  and  scale  for  showing 
the  longitudinal  and  engaging  position  of 
the  slide  piece  and  nut  on  the  slideway  for 
the  purpose  herein  set  forth.  90 

3.  In  machines  for  recording  and  repro- 
ducing sounds,  in  which  disk  records  are  em- 

ployed, the  combination  with  a  motor  hav- 
ing a  frictional  centrifugal  speed  governor 

with  a  pivoted  brake  lever,  of  a  straight  aim  95 
fixed  to  the  brake  lever,  a  round  rod  fixed 
alongside  the  said  arm  in  a  parallel  plane,  a 

screw  geared  to  the  motor  so  as  to  contin- 
uously rotate,  and  mounted  in  bearings  so  as 

to  lie  parallel  with  the  said  rod,  a  tube  tele-  100 
scoped  on  said  rod  and  having  a  handle  at 
its  outer  end  and  a  sectoral  projection  at  its 
inner  end  adapted  to  bear  against  the 
straight  side  of  the  said  arm  of  the  brake 
lever  and  remain  in  contact  while  being  105 
turned  around,  a  stop  to  limit  the  angular 
movement  of  said  tube,  a  half  nut  carried  at 
the  end  of  an  arm  fixed  to  the  tube  and 

adajDted  to  engage  with  and  disengage  from 
said  screw  when  the  tube  is  turned,  a  sta-  no 
tionary  pointer,  and  a  scale  marking  on  the 
said  tube  adapted  to  correspond  with  differ- 

ent positions  of  sectoral  projection,  substan- 
tially as  described  and  for  the  purpose  here- 

in set  forth.  115 

4.  A  speed  regulating  device  for  sound  re- 
cording and  reproducing  machines  compris- 

ing in  combination,  a  governor  for  the  ma- 
chine provided  with  a  braking  member,  a 

constant  speed  threaded  rod  operated  by  the  120 
machine,  and  a  longitudinally  and  rotatively 
adjustable  indicating  member  provided  with 

a  nut  engaging  said  rod  and  a  portion  en- 

gaging said  member  for  automaticall)'^  and 
gradually  reducing  or  increasing  the  speed  125 
of  said  machine. 

5.  A  speed  regulating  device  for  sound  re- 
cording and  reproducing  machines  compris- 

ing in  combination,  a  governor  for  the  ma- 
chine provided  with  a  braking  member,  a  ISO 
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constant  speed  threaded  rod  operated  by  the 
machine,  a  longitudinally  and  rotatively  ad- 

justable graduated  indicating  member  pro- 
vided with  a  nut  engaging  said  rod  and  a 

5  portion  engaging  said  member  for  auto- 
matically and  gradually  reducing  or  increas- 

ing the  speed  of  said  machine,  and  a  pointer 
projecting  abreast  of  the  graduation  on  said 
indicating  member. 

IQ  6.  A  speed  regulating  device  for  sound  re- 
cording and  reproducing  machines  compris- 

ing in  combination,  a  governor  for  the  ma- 
chine provided  with  a  braking  member,  a 

constant  speed  threaded  rod  operated  by  the 

l^  machine,  and  a  longitudinally  and  rota- 
tively adjustable  indicating  member  pro- 

vided with  a  nut  engaging  said  rod  and  an 
arcuate  portion  engaging  said  member  for 
automatically  and  gradually  reducing  or  in- 

20  creasing  the  speed  of  said  machine,  said  arc- 
uate member  serving  to  maintain  engage- 
ment with  said  braking  member  when  said 

nut  is  out  of  engagement  with  said  rod. 

7.  A  speed  regulating  device  for  sound  re- 
25  coi-ding  and  reproducing  machines  compris- 

ing in  combination,  a  governor  for  the  ma- 
chine provided  with  a  braking  member  hav- 

ing an  extension,  a  constant  speed  threaded 
rod  operated  by  the  machine,  and  a  longitu- 

30  dinally  and  rotatively  adjustable  indicating 
member  provided  with  a  nut  engaging  said 

35 

40 

45 

rod  and  a  portion  engaging  said  member  for 

automatically  and  gradually  reducing  or  in- 
creasing the  speed  of  said  machine,  and  a 

mounting  for  said  indicator  member  for 
guiding  the  same  abreast  of  said  extension. 

8.  A  speed  regulating  device  for  sound  re- 
cording and  reproducing  machines  compris- 

ing in  combination,  a  governor  for  the  ma- 
chine provided  with  a  braking  member,  a 

constant  speed  threaded  element,  and  a  lon- 
gitudinally and  rotatively  adjustable  and 

movable  indicating  member  having  a  por- 
tion engaging  said  braking  member  and  a 

nut  engaging  said  element,  said  indicating 
member  when  adjusted  to  disengage  the  nut 
from  said  element  being  adapted  for  longi- 

tudinal adjustment  to  stop  the  motor,  allow 
it  to  run  free  under  the  governor,  or  retard 
the  speed  to  a  fixed  rate,  and  serving  when 
adjusted  to  engage  the  nut  with  said  element 
to  automatically  increase  or  decrease  the 

speed  of  the  machine. 
In  testimony  whereof  we  have  signed  our 

names  in  the  presence  of  two  subscribing  55 
witnesses. 

GEORGE  OULTON. 
CHARLES  ABLETT. 
WILLIAM  EDWARD  LIGHTFOOT 

Witnesses : 
William  Birt  Kendrick, 
Ridley  James  Uequhart. 
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UNITED  STATES  PATENT  OFFICE. 

JAMES  W.  OWEN",  OF  PHILADELPHIA,  PENNSYLVANIA,  ASSIGNOR  TO  VICTOJR  TALKING 
MACHINE   COMPANY,   A  CORPORATION'  OF  NEW  JERSEY. 

SOUND-RECORD   FOR  TALKING-MACHINES. 

964,685. Specification  of  letters  Patent.        Patented  July  19,  1910. 
Application  filed  August  27,  1907.     Serial  No.  390,319. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  James  W.  Owen,  a 

citizen  of  the  United  States,  and  a  resident 
of  the  cit}^  of  Phihidelphia,  county  of  Phila- 

5  delphia.  State  of  Pennsjdvania,  have  in- 
vented certain  new  and  useful  Improve- 

ments in  Sound-Records  for  Talking-Ma- 
chines, of  which  the  following  is  a  full, 

clear,  and  exact  disclosure,  reference  being 
10  had  to  the  accompanying  drawings,  form- 

ing a  part  of  this  specification. 
My  invention  relates  to  an  improved 

sound  record,  such  as  is  used  on  gi'amo- 
phones,  graphophones  and  other  sound  re- 

15  producing  machines. 
The  object  of  my  invention  is  to  produce 

a  commercial  record  which  is  difficult  to 

duplicate  without  impairing  or  interfering 
in    any   manner   with   the   sound    recorded 

20  thereon. 

A  further  object  of  my  invention  is  to 
incorporate  into  the  record  portion  of  a 
commercial  sound  record  identification 
naarks,  words,  descriptive  matter  or  other 

25  distinguishing  characters  to  designate  either 
the  source  of  origin  of  the  record,  or  any 
other  information  which  may  be  desired,  in 
such  a  manner  that  it  would  be  extremely 
difficult  to  remove  or  efface  the  same  with- 

30  out  injuring  or  destroying  the  record,  and 
at  the  same  time  to  so  place  such  characters 
on  the  recording  surface  as  not  to  interfere 
in  any  manner  with  the  quality  of  the  re- 
production. 

35  In  the  drawings  forming  a  part  of  this 
specification  in  which  the  same  reference 

chai'acter  is  used  to  designate  the  same  part 
throughout  the  various  views.  Figure  1  rep- 

resents a  plan  view  of  a  disk  record,  having 
40  the  sound  waves  recorded  in  laterally  un- 

dulatory  grooves  of  substantially  even 
depth  on  the  face  thereof  and  emlDodying 
my  invention;  Fig.  2  is  a  transverse  frag- 

mentary sectional  view  and  Fig.  3  is  a  longi- 
45  tudinal  fragmentary  sectional  view  of  the 

same;  Figs.  4  and  5,  6  and  1  and  8  and  9 
are  views  corresponding  to  Figs.  2  and  3 
but  of  modified  forms  of  my  invention.  It 
is  to  be  understood  that  Figs.  2  to  9  are  on 

50  a  greatly  exaggerated  scale. 
1  indicates  a  commercial  record  having 

sound  waves  recorded  thereon,  as  a  spiral  lat- 
erally undulatory  groove  2  of  even  depth 

forming  a  record  surface  3.    In  the  record 
55  surface  3  are  formed  lines,  words  or  other 

characters  4,  the  same  being  formed  by  mak- 
ing the  record  surface  in  a  different  plane 

from  the  main  or  body  portion  of  the  record 
surface.  In  Figs.  1,  2  and  3  these  characters 
are  formed  as  depressions  in  the  recorded  sur-  60 
face,  the  said  depressions  being  both  at  the 
tops  of  the  grooves  and  also  at  the  bottoms 
of  the  same,  so  that  the  record  grooves  2  are 
of  exactly  the  same  depth  in  the  main  or 

body  portion  of  the  record  and  in  the  de-  66 
pressed  portions.  The  edges  of  the  de- 

pressed portions  are  not  sharp  but  are 
rounded  or  beveled  into  the  main  or  body 

portion,  as  at  5.  In  Figs.  4  and  5  the  char- 
acters are  formed  by  raising  certain  portions  70 

of  the  record  surface  above  the  main  or  body 
j)ortion  of  the  record  in  exactly  the  reverse 
manner  as  the  characters  are  formed  in  the 

modification  above  described,  and  as  illus- 
trated in  Figs.  1  to  3  inclusive.  In  this  latter  75 

modification  the  characters  and  the  raised 

portions  are  of  exactly  the  same  depth  as  the 
characters  in  the  main  and  body  portion  of 

the  record  and  the  edges  of  the  raised  por- 
tions are  beveled  as  at  5'.  In  Figs.  6  and  7  80 

the  characters  are  formed  by  removing  por- 
tions from  the  side  walls  of  the  sound  groove 

along  the  upper  edges  thereof  to  widen  the 
grooves  for  distances  corresponding  to  the 

widths  of  the  portions  of  the  letters  to  be  im-  85 
pressed,  as  indicated  by  6,  in  these  figures. 
As  the  stylus  jDoint  bears  upon  the  lower  por- 

tions 7  of  the  side  walls  of  the  grooves  the 
action  of  the  stylus  is  not  affected  by  this 
slight  change  in  the  upper  portion  of  the  90 
groove.  In  Figs.  8  and  9  the  characters  are 
formed  by  removing  at  proper  intervals  the 
lower  portions  of  the  groove  as  indicated  at 
8,  leaving  the  outer  side  walls  of  the  grooves 
and  the  outer  surface  of  the  record  intact.  95 
As  the  extent  of  the  elevation  or  depression 
in  surface  of  the  grooves  is  but  slight,  and 
the  edges  of  the  same  are  rounded  or  tapered 
into  the  normal  surface  of  the  bottom  of  the 

groove,  the  action  of  the  stylus  which  coop-  100 
erates  with  the  side  walls  of  the  groove  will 
not  be  affected  by  this  change. 

From  the  above  it  will  be  seen  that  I  have 

made  a  record  in  which  portions  of  the  rec- 
ord surface  are  in  different  but  parallel  105 

planes  and  that  by  slightly  elevating  or  de- 
pressing portions  of  both  the  upper  surface 

of  the  recorded  surface  and  the  portions  of 
the  sound  groove  the  depth  of  the  record 

groove  is  not  varied.  HO 
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Oil  account  of  the  fact  that  the  surface  of 

Ijolh  lal)lt'l  and  <^r(H)ve  of  a  coimneicial  rec- 
ord, of  the  characters  above  described  is 

smooth  and  polished,  a  very  slijjht  variation 
6  in  the  phuie  of  the  surface  of  the  record  is 

very  noticeable,  therefore,  the  distance  be- 
tween the  planes  of  the  raised  or  depressed 

l)ortions  ot  the  record  and  the  main  or  body 

])or(ion  of  the  record  nmy  be  very  small  in- 
10  deed  and  yet  give  a  very  marked  effect,  and 

it  is  therefore,  obvious  that  instead  of  re- 
moving ]K)rti()ns  of  the  grooves,  as  shown  in 

Figs.  ()  to  !),  portions  of  the  side  and  bottom 
of  the  groove  extending  the  full  depth  there- 

15  of  might  be  slightly  raised  or  slightly  de- 
pressed to  obtain  the  desired  effect,  without 

making  any  noticeable  change  in  the  action 
of  the  stylus  as  it  is  moved  by  the  walls  of 
the  grooves.     Slight  variations  in  the  plane 

20  of  the  surface  of  the  sound  record  or  groove 
will  not  effect,  in  any  manner,  the  reproduc- 

tion from  the  record  especially  if  the  line  of 
demarkation  between  the  raised  or  depressed 
and  the  main  or  body  portion  of  the  record 

25  be  beveled  off'  into  the  main  portion  of  the 
record,  the  stylus  riding  quietly  over  such 
depression  or  elevation  of  the  record  groove. 

While  I  have  shown  my  invention  as  ap- 
plied to  disk  records  having  lateral  undula- 

30  tions.  it  is  obvious  that  it  may  be  ajjplied  to 
records  of  cylindrical  shape  or  to  any  other 
form  having  lateral  or  vertical  undulations, 
and  I  do  not  limit  myself  to  any  particular 
form  of  rect)rd  disk  or  of  undulations. 

35  Having  thus  described  my  invention,  what 

I  claim  and  desire  to  protect  by  Letters  Pat- 
ent of  the  United  States  is: 

1.  A  record  provided  with  a  recorded  sur- 
face having  a  visual  identification  character 

40  formed  in  said  recorded  surface. 

2.  A  record  having  a  recorded  surface, 
consisting  of  v.  spiral  groove  of  substantially 
imiform  depth  and  having  lateral  undula- 

tions corresponding  to  sound  waves,  and  a 
45  visual  identification  mark  impressed  into 

said  recorded  surface. 

3.  A  record  comprising  a  surface  having 
undulations  thereon  corresponding  to  sound 
waves,  and  having  a  portion  of  said  surface 

50  displaced  vertically  with  reference  to  the 
surrounding  ])ortions  of  said  recorded  sur- 

face without  phonetically  affecting  the  re- 
production of  the  recorded  sound. 

4.  A    record    provided    with    undulatory 
55  grooves  on  one  surface,  and  visual  identifi- 

cation marks  distinct  from  the  said  gi'ooves 
located   ujion  the   surface  occupied  by   the 
said  grooves. 

6.  A   record   having   a   recorded  surface 

60  consisting  of  a  groove  of  substantiall}'  uni- 
form depth,  and  having  undulations  corre- 

sponding to  sound  waves  and  visual  marks 
which  do  not  phonetically  affect  the  record 
localetl  upon  said  recorded  surface. 

0.  A  record  provided  with  a  recorded  sur-  65 
face  and  having  portions  of  said  surface  dis- 
l)laced  in  a   plane  substantially  parallel  to 
the   plane   of  the   surrounding   portions  of 
said  surface- 

7.  A  record  having  a  visual  character  lo-  70 
cated  upon  the  recorded  surface  thereof. 

8.  A  record  provided  with  a  recorded  sur- 
face and  having  marks  located  ujxin  said 

recorded  surface,  the  surface  between  said 

marks  and  said  recorded  surface  being  bev-  75 
eled  to  avoid  the  production  of  sound  by 

the  jjassage  of  the  needle  along  said  re- 
corded surface. 

0.  A  record  comprising  a  surface  having 
unilulatory  grooves  thereon  correspondiuji;  80 
to  sound  waves,  and  having  portions  of  said 
surface  displaced  with  reference  to  the  sur- 

rounding portions  of  said  surface,  the  sur- 
face between  said  portions  being  beveled  in 

the  direction  of  said  grooves  to  avoid  the  85 

l)i'oduction  of  sound  by  the  pas.sage  of  the 
needle  along  the  grooves. 

10.  A  record  having  a  visual  mark  located 

upon  the  recorded  surface  thereof,  and  ex- 
tending over  a  plurality  of  adjacent  convo-  91 

lutions  of  the  record  groove. 

11.  A  sound  record  having  an  identifica- 
tion mark  ujjon  the  recorded  surface  thereof, 

which  will  not  substantially  accoustically 
affect  the  stylus.  95 

12.  A  record  jirovided  with  a  recorded 
surface.  i)ortions  of  which  recorded  surface 
are  displaced  relative  to  adjacent  portions 
of  said  recorded  surface  without  substan- 

tially altering  the  depth  of  the  record  100 

groove. 13.  A  sound  record  having  a  recorded  sur- 
face, a  ])ortion  of  which  recorded  surface  is 

elevated  relative  to  adjacent  ])ortions  of  said 
surface  without  substantially  changing  the  105 
phonetic  character  of  the  record  groove. 

14.  A  sound  record  having  a  recorded  sur- 
face provided  with  a  record  groove.  ])ortions 

of  which  recorded  surface  together  with  said 
groove  are  elevated  relative  to  adjacent  por-  no 
tions  of  said  recorded  surface. 

15.  A  sound  record  having  an  identifica- 
tion mark  impressed  into  the  recorded  sur- face. 

In  witness  whereof  I  have  hereunto  set  ii5 
mv  hand  this  20th  day  of  August,  A.  D. 1907. 

JAMES  W.  OAVEN. 

Witnesses : 
A.  I.  Gardner, 
AUEXANDER    PaRK. 
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UNITED  STATES  PATENT  OFFICE. 

JAMES  W.  OWEN",  OF  PHILADELPHIA,  PENNSYLVANIA,  ASSIGNOR  TO  VICTOR  TALKING 
MACHINE   COMPANY,   A  CORPORATION   OF  NEW  JERSEY. 

METHOD  OF  MAKING  SOUND-RECORDS  AND   THE  MATRICES  FOR  MAKING  SOUND- 
RECORDS. 

964,686. Specification  of  Letters  Patent.        Patented  July  19,  1910. 
Application  filed  May  4,  1908.     Serial  No.  430,657. 

To  all  whom,  it  may  concern: 
Be  it  known  that  I,  Ja^ies  W.  OwejV,  a 

citizen  of  the  United  States,  and  a  resident 
of  the  city  and  county  of  Philadelphia,  State 

5  of  Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  the  Method  of 

Making  Sound  -  Eecords  and  the  Matrices 
for  Making  Sound-Eecords,  (Case  A,)  of 
which  the  following  is  a  full,  clear,  and  ex- 

10  act  disclosure. 

The  object  of  my  invention  is  to  produce  a 
commercial  sound  record  which  cannot  easily 
be  duplicated  or  dubbed  without  impairing 
or  injuring  the  sound  record  formed  thereon, 

15  or  incorporating  into  such  duplicates  the 
marks  formed  on  the  original  records. 
A  further  object  of  my  invention  is  to 

form  upon  the  recorded  portion  of  commer- 
cial sound  records  and  into  the  recorded  por- 

20  tion  of  the  matrix,  from  which  such  records 

are  made,  identification  marks,  words,  char- 
acters, or  other  distinguishing  marks  which 

it  may  be  desirable  to  incorporate  into  the 
body  portion  of  the  record,  in  such  a  manner 

25  as  to  make  it  extremely  difficult  if  not  im- 
possible, to  remove  such  marks  or  words  or 

characters  without  injuring  or  destroying 
the  record  of  the  sound,  and  a  further  ob- 

ject of  my  invention  is  to  form  such  words, 
30  or  characters  or  other  marks  in  the  recorded 

portion  of  the  record,  in  such  a  manner  as 
not  to  interfere  in  any  manner  with  the  re- 

producing qualities  of  the  record. 
Other  objects  of  my  invention  will  appear 

35  in  the  specification  and  claims  below. 
My  invention  relates  to  a  process  or 

method  of  producing  or  making  sound  rec- 
ords with  marks,  characters,  letters,  words, 

or  other  suitable  marks,  especially  upon  the 

40  recorded  part  or  portion  of  the  record,  with- 
out interfering  in  any  manner  with  the  re- 

production of  sound  from  the  record,  and 
when,  in  the  specification  or  claims,  I  use 

the  words  "  recorded  part  or  portion  of  the 
45  record  ",  I  mean  the  whole  or  any  part  of 

the  surface  of  the  tablet,  or  the  matrix  from 
which  the  tablet  is  formed,  bounded  by  the 
beginning  and  the  end  of  the  record  groove 
or  ridge,  including  any  portion  of  the  tablet 

50  between  the  grooves  or  ridges,  or  any  portion 
of  the  surface  or  sides,  or  tops,  or  bottoms  of 
the  grooves,  or  ridges  forming  the  sound 
record  either  in  the  tablet  or  in  the  matrix 

from  which  such  record  is  produced. 

In  the  usual  j)rocess  of  maldng  records,  a  55 
master  record  is  first  made  by  placing  a  rec- 

ord blank  on  a  somid  recording  apparatus, 
and  causing  a  record  stylus  to  vibrate  in 
accordance  with  the  sounds  which  it  is  desired 

to  record,  the  stylus  cutting  or  tracing  or  60 
impressing  a  generally  spiral  groove  having 
undulations  therein  corresponding  to  sound 
waves  in  said  blank.    After  the  master  rec- 

ord has  been  made,  a  copper  shell  is  then 
usually  formed  by  dusting  the  surface  of  65 
the  master  record  with  a  conductive  material, 

such  as  gi'aphite,  and  depositing  copper  elec- 
trolytically  on  this  surface.     After  a  suffi- 

cient amount  of  copper  has  been  deposited 

the  shell  is  stripped  fi-om  the  matrix  and  70 
the  shell  will  have  ridges  in  its  face  cor- 

responding  to   the   grooves   in   the   master 
record.    The  shell  is  then  backed  up  to  form 
a  matrix,  which  is  usually  jDlated  with  nickel 
to   preserve   it.     Commercial   records   may  75 
then  be  made  from  this  matrix  by  impress- 

ing the  matrix  upon  a  record  blank  of  im- 
pressible material,  or  by  flowing  a  liquid 

which  will  afterward  congeal  over  the  sur- 
face of  the  matrix.     Usually,  however,  the  80 

records  are  formed  by  the  pressing  process 
above  referred  to.    My  method  contemplates 
the  placing  the  reverse  of  the  desired  mark 
or  marks  upon  the  recorded  portion  of  the 
matrix,  to  which  reference  has  been  made  85 
above. 

In  carrying  out  my  method,  I  preferably 

first  make  a  master  I'ecord,  and  take  a  nega- 
tive or  shell  from  this  master  record  elec- 

trolytically  in  the  manner  above  indicated.  90 
I  then  jDreferably  form  a  negative  or  reverse 
of  the  desired  mark  upon  the  recorded  sur- 

face of  the  shell.  This  step  of  marking 
the  shell  may  be  performed  in  a  variety  of 

ways,  a  number  of  which  are  indicated  dia-  95 
metrically  in  the  drawings  forming  a  part 
of  this  specification,  and  in  which  the  same 
reference  characters  are  used  through  the 

various  views  to  designate  the  same  struc- 
ture. 100 

Figures  1  to  3  indicate  the  vaiious  steps 
of  one  method  of  carrying  out  my  invention ; 

Figs.  4  to  6  indicate  a  modification  of  my  in- 
vention ;  Figs.  7  and  8  indicate  another  modi- 

fied manner  or  order  of  steps  which  may  be  105 
employed  in  carrying  out  my  invention ;  and 
Figs.  9  and  10  a  still  further  method  or  man- 

ner of  carrying  out  my  invention.     Fig.  11  in- 
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dicatc'sa  portion  of  a  sound  record  having  the 
marks  incorporated  within  the  recorded  por- 

tion of  till'  icH'oi'd  in  accordance  with  ni_y  in- 
vention; Fi<^.  12  indicates  a  section  on  an  en- 

6  hirged  scale  on  the  line  12 — 12  of  Fig,  11, 
of  a  i-ecord  marked  in  accordance  with  my 
invention;  Fig.  KJ  indicates  a  section  of  a 
matrix  having  secured  to  the  face  thereof 
a  stencil,  by  means  of  which  nnirks  may  be 

10  placed  upon  the  matrix,  and  Fig.  14  is  a  plan 
view  of  such  stencil. 

Eeferring  to  the  drawings.  1  indicates  on 
an  eidarged  scale  a  section  of  a  shell  formed 
from  a  master  record  by  an  electroplating  or 

15  other  suitable  ])rocess;  2  indicates  a  deposit 
of  a  suitable  material,  in  the  form  of  dis- 

tinguishing marks,  letters,  characters  or 
other  marks  as  may  be  desired;  3  indicates 
the  backing  to  which  the  shell  is  united. 

20  One  manner  of  carrying  out  my  invention 
is  as  folloAvs:  A  stencil  4  having  openings  5 
therein  corresponding  to  the  marks  which 
it  is  desired  to  form  upon  a  finished  record 
is  jolaced  over  one  of  the  faces  or  surfaces  of 

26  the  shell,  and  secured  thereto  by  a  thumb 
screw  C.  The  shell  and  stencil  are  then  im- 

mersed in  an  electroplating  bath,  and  a  de- 
posit of  metal  is  made  upon  the  shell 

through  the  opening  5  of  the  stencil.     Fig. 

30  1 13  illustrates  the  stencil  as  api^lied  or  as 
covering  the  recorded  ])ortion  of  the  shell, 
and  a  thin  deposit  of  a  suitable  metal,  such 
as  copper,  formed  upon  the  face  of  the  shell 
and  OAer  the  recorded  portion  thereof,  as 

35  above  indicated.  Figs.  1  to  3  also  illustrate 

the  steps  by  which  m^^  method  may  be  car- 
ried out.  A  portion  of  the  recorded  por- 

tion of  the  shell  is  given  a  thin  coating  of  a 
suitable  material,  preferably  by  an  electro 

40  depositing  process,  as  above  described.  The 
shell  having  this  deposit  upon  the  face  there- 

of is  shown  in  Fig.  2.  The  shell  is  then 

united  to  the  backing  in  any  suitable  man- 
ner, as  by  the  sweating  process,  Avhich  con- 

45  sists  in  heating  the  backing  3  and  flowing 
a  solder  over  the  surface  thereof,  and  then 
soldering  the  shell  to  the  backing  under 
pressure,  an  elastic  sheet  or  cushion,  as  for 
instance  asbestos  being  placed  between  the 

50  recorded  face  of  the  shell  and  the  adjacent 
pressing  plate.  The  shell  having  the  marks 
upon  the  recorded  portion  thereof  and 
united  to  the  backing  is  shown  in  Fig.  3. 
It  is  obvious,  however,  that  in  carrying  out 

55  the  steps  the  shell  and  the  backing  may  be 
united  before  the  mark  is  deposited  upon  the 
recorded  portion  of  the  shell.  In  Figs.  4 
to  0  is  outlined  the  similar  process  of  form- 

ing marks  upon  the  matrix,  but  in  this  in- 
60  stance  the  deposit  is  formed  upon  the  back 

of  the  shell,  as  shown  in  Fig.  5.  The  shell 
is  then  united  to  the  backing  by  the  sweat- 

ing process,  that  is  to  say  soldered  under 
pressure,  and  with  a  suitable  elastic  cushion 

65  over  the  recorded  portion  of  the  shell.    This 

cushion  is  preferably  made  of  asbestos.  The 
shell  and  backing  are  then  united  under  a 
high  ])ressure  with  the  result  that  the  mark 
formed  upon  the  back  of  the  shell  is  pressed 
through  the  shell  and  appears  as  an  eleva-  70 
tion  on  the  recorded  portion  of  the  shell,  as 

plainly  indicated  in  Fi^.  G.  In  Figs.  7  and 
8  is  another  modified  form,  but  in  this  in- 

stance the  deposit  is  formed  fii'st  upon  the 
face  of  the  backing,  and  then  when  the  shell  75 
is  miited  to  the  backing  under  great  pres- 

sure, the  deposit  between  the  shell  and  the 
backing  appears  as  an  elevation  on  the  face 
of  the  shell,  as  clearly  indicated  in  Fig.  8. 
In  Figs.  9  and  10  the  deposit  is  formed  upon  go 
the  back  of  the  backing,  and  when  the  sliell 
and  backing  are  united  under  a  high  pres- 

sure, the  deposit  is  pressed  up  into  the  back- 
ing through  the  backing,  and  also  through 

the  shell,  and  similarly  appears  on  the  face  35 
of  the  record. 

It  is,  of  course,  desirable  that  the  mark 
should  not  form  any  sharp  edge  upon  the 
recorded  surface  of  the  record,  otherwise 
there  might  be  a  noise  or  a  click  heard  dur-  90 
ing  the  reproduction  of  sound  as  the  stjdus 
jiasses  over  the  elevated  or  depressed  por- 

tion of  the  record.  I  find  that  a  tapering 

deposit,  that  is  to  saj'  a  deposit  which  at  its 
edges  is  infinitesimal,  and  of  increased  95 
thickness  toAvard  the  middle  or  central  part 
of  the  deposit  may  lie  formed  by  making 
the  stencil  slightly  dished  or  concave  on  the 
side  adjacent  the  record,  so  that  the  stencil 
does  not  lie  in  absolute  contact  with  the  100 
recorded  portion  of  the  record.  This  is 
illustrated  on  a  greatly  exaggerated  scale 
in  Fig.  13.  I  also  find  that  by  making  the 
holes  5  through  the  stencil  flaring  with  the 
largest  diameter  on  the  side  adjacent  the  105 
shell,  a  similar  result  is  obtained.  In  this 

way  I  substantialh'  make  an  elevation  on  the 
face  of  the  shell,  the  edges  of  the  elevation 
being  tapered  into  the  surrounding  surface. 

With  a  matrix  formed  in  anj'  of  the  man-   no 
ners    above    indicated,    the    record    formed 
thereon     Avill     have     corresponding    marks 
formed  upon  its  surface,  but  the  marks  will, 
of  course,  be  reversed  to  those  formed  in  the 
matrix,  that  is  to  say  if  the  marks  be  built   115 
up  upon  the  shell  or  matrix  they  will  be 
depressed  in  the  commercial  record.     It  is 
further  obvious  that  the  marks  themselves 

may  be  relativeh^  depressed  into  the  surface 
of  the  matrix  by  exposimj  substantial!}'  the  120 
whole  of  the  shell  or  matrix  to  the  action  of 

the   electrolytic   bath,   and   protecting   that 
portion  which  is  to  form  the  marks  in  the 
finished  matrix  or  record.     It  is  obvious  rhat 

the  term  mark  or  depression  or  elevation  125 
or   interruption    is    a    relative   one    in   this 
connection. 
Whenever  the  deposit  is  made  between  the 

adjacent  surfaces  of  either  the  shell  or  the 
backing,  and  the  shell  is  first  placed  upon  130 
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the  backing,  it  is  obvious  that  certain  por- 
tions of  the  shell  are  supported,  and  certain 

portions  of  the  shell  are  unsupported. 
When  the  shell  is  united  to  the  backing 

5  under  jjressure  as  by  the  sweating  process 
the  unsupported  portion  of  the  shell  is 
pressed  down  against  the  adjacent  part  of 
the  sui'face  of  the  backing  or  conversely  the 
elevations  between  the  shell  and  the  backing 

10  are  pressed  through  the  shell.  In  both 
cases  the  marks  appear  as  elevated  or  de- 

pressed portions  of  the  face  of  the  shell  or 
of  the  surface  of  the  ultimate  matrix. 

As  in  the  ordinary  methods  of  forming 
15  matrices  the  whole  matrix  when  completed 

is  preferably  given  a  complete  coating  of 
some  protective  material  such  as  nickel,  in 
order  to  prevent  any  rusting  or  deteriora- 

tion of  the  surface  of  the  matrices. 

20  From  the  above,  it  will  be  apparent  that 
when  the  stencil  is  placed  over  the  recorded 
surface  of  the  shell  or  matrix,  as  illustrated 
in  Fig.  13,  and  the  whole  is  immersed  in  an 
electroplating  bath,  a  thin  deposit  of  metal 

25  will  be  formed  on  that  portion  of  the  sur- 
face of  the  shell  or  matrix  which  is  exposed 

through  the  openings  in  the  stencil,  but  the 
deposit  will  be  infinitesimal  in  thickness 
around  the  edges  of  the  deposit   and  will 

30  gradually  build  up  or  increase  in  thickness 
toward  the  central  portion  of  the  deposit. 
This  deposit  will  form  an  interruption  in 
the  surface  of  the  shell  or  matrix,  but  the 
continuity  of  the  surface  will  not  be  broken 

35  or  interrupted  and  the  height  of  the  record 
of  the  sound  forming  the  recorded  surface, 
that  is  to  say,  the  height  of  the  sound  ridge 
or  the  depth  of  the  sound  groove  will  be 
substantially    constant    or    unchanged.     I, 

40  therefore,  form  by  the  above  process,  an 
elevation  on  the  recorded  surface  of  the 
matrix  or  shell,  but  the  height  or  depth  of 
the  record  of  the  sound  will  remain  un- 

changed, and  the  surface  will  gradually  rise 
45  from  the  adjacent  surface  and  sink  again 

into  it.  It  will  also  be  apparent  that  Avhen 
I  make  the  deposit  directly  upon  the  face 
of  the  shell  and  when  I  make  a  deposit  upon 
one  of  the  adjacent  surfaces  of  the  shell  and 

50  backing  or  even  upon  the  back  of  the  back- 
ing and  press  the  deposit  through  to  the 

recorded  surface  or  face  of  the  shell,  I  form 
a  substantially  vertical  displacement  of  a 
portion  of  the  surface  with  respect  to  the 

55  adjacent  surface  with  the  result  that  marks 
will  appear  upon  the  recorded  surface  of 
the  matrix  and,  consequently,  in  the  recorded 
surface  of  the  commercial  record  pressed 
therefrom.     It  will  also  be  understood  that 

60  the  drawings  forming  a  part  of  this  specifi- 
cation are  on  a  greatly  exaggerated  scale 

and  in  practice  the  thickness  of  the  deposit 
is  very  small  and  the  displacement  of  the 
recorded  surface  is  correspondingly  small. 

65  Inasmuch  as  the  surface  of  the  matrix  is 

very  smooth  and  the  surface  of  the  com- 
mercial sound  records  is  also  smooth  and 

highly  polished,  this  slight  vertical  displace- 
ment of  a  portion  of  the  surface  is  very 

apparent  to  the  eye  and  looks  to  be  greater  70 
than  it  actually  is.  Consequently,  when  the 
elevated  or  depressed  portion  of  the  face 
of  the  matrix  or  shell  or  commercial  record 
pressed  therefrom  is  given  a  definite  con- 

tour, such  as  being  made  in  the  form  of  a  75 
trade-mark  or  letters,  or  any  other  distin- 
giiishing  mark,  such  mark  appears  very 
plainly  upon  the  finished  record,  as  well  as 
upon  the  matrix,  while  the  stylus  traversing 
the  record  groove  will  ride  smoothly  over  go 
the  elevation  or  depression  forming  the  mark 
above  described,  but  Avithout  the  production 
of  any  sound  other  than  that  originally  re- 

corded on  the  matrix.  The  mark  itself,  or 
the  elevation,  or  depression,  itself,  will  not  85 
j)honetically  affect  the  stylus. 

In  Figs.  11  and  12  is  illustrated  a  portion 
of  a  finished  record  7  having  a  mark  8  de- 

pressed within  the  recorded  surface  thereof, 
the  groove  9  within  the  depressed  portion  8  90 
is  not  interrupted  and  the  normal  recorded 
surface  is  gradually  tapered  into  the  de- 

pressed portion,  this  result  being  effected  by 
the  tapering  edges  of  the  deposit  3  on  the 
matrix.  95 

For  the  purpose  of  briefly  defining  the 
manner  in  which  portions  of  the  surface  of 
the  shell  and  the  surface  of  the  matrix  and 
surface  of  the  record  formed  therefrom  are 
made  and  to  describe  the  character  of  the  lOO 
marks  formed  thereon,  I  have  employed  the 

word  "  displacing  "  and  "  interrupting  "  to' describe  the  manner  in  which  the  mark 

differs  or  varies  from  the  surrounding  por- 
tion of  the  surface  of  the  shell  or  matrix  105 

or  record,  and  I  intend  these  expressions  to 
cover  the  depositing  or  building  up  or  de- 

pressing or  elevating  of  certain  portions  of 
the  record  with  respect  to  other  portions  of 
the  surrounding  surface,  and  the  marks  lio 
which  I  form  in  carrying  out  my  invention 
as  set  forth  and  described  in  my  above  speci- 

fication are  intended  to  all  fall  within  the 
definitions  I  have  above  given. 

While  I  have  described  a  method  of  mark-  il5 
ing  records,  which  method  is  preferably  car- 

ried out  by  an  electrodeposition  method, 
any  other  manner  of  forming,  or  elevating, 
or  depressing  marks  or  forming  interrup- 

tions in  the  recorded  surface  of  the  record,  120 
or  of  the  matrix,  or  of  the  shell  is  fully  con- 

templated by  me  so  long  as  the  marks  there- 
in formed  do  not  in  any  wise  interfere  with 

the  reproduction  of  sound. 
Having  thus  fully  described  my  invention  125 

what  I  claim  and  desire  to  protect  by  Let- 
ters Patent  of  the  United  States  is: 

1.  The  method  of  making  records  with 
marks  on  the  recorded  surface  thereof, 
which  consists  in  forming  reverses  of  the  130 



064,686 

marks  on  the  recorded  portion  of  (he  shell 
containing;  the  reverse  or  the  record  grooves, 
backing  the  shell  and  making  an  impression 
of  tlie  matrix  thus  formed  on  a  re<'ord 

5  Itlank. 
2.  The  molhod  of  making  records  with 

marks  on  (ho  grooved  suiface  thereof, which 
consists  in  making  a  master  record,  taking 

an  impression  of  said  recoi'd  by  the  electro- 
10  typing  process,  covering  the  metallic  shell 

thus  formed  with  an  insulating  stencil  hav- 
ing marks  cut  therein,  eiec-troplating 

through  the  stencil,  backing  the  shell,  and 
making  an   impression  of  (he  matrix  thus 

15  formed  upon  a  record  blank. 
3.  The  method  of  making  records  with 

marks  on  the  grooved  surface  thereof  which 
consists  in  making  a  master  record,  taking 
an  impression  of  said  record  by  the  elect  ro- 

20  typing  process,  covering  the  metallic  shell 
thus  formed  with  an  insulating  stencil 
slightly  dished  on  its  contacting  surface 
and  having  marks  cut  therein,  electroplat- 

ing through  the  stencil,  backing  the  shell 
25  and  making  an  impression  of  the  matrix 

thus  formed  upon  a  record  blank. 
4.  The  method  of  making  records  with 

marks  on  the  grooved  surface  thereof,  which 
consists  in  making  a  master  record,  taking 

30  an  impression  of  said  record  by  the  electro- 
typing  process,  forming  reverses  of  the  said 
marks  on  the  shell  thus  obtained,  backing 
the  shell  and  making  an  impression  of  the 
matrix  thus  formed  upon  a  record  blank. 

35  5.  The  method  of  making  records  with 
marks  on  the  grooved  surface  thei'eof,  which 
consists  in  making  a  master  record,  taking 
an  impression  of  said  record  by  the  electro- 
typing  process,  forming  reverses  of  the  said 

40  marks  on  the  shell  thus  obtained,  covering 
the  record  surface  of  said  shell  with  a  sheet 
of  elastic  material  and  sweating  said  shell 
upon  a  backing  ]Dlate  under  pressure. 

G.  The  method   of  making  records   with 
45  marks  on  the  grooved  surface  thereof ,  which 

consists  in  making  a  master  record,  taking 
an  impression  of  said  record  by  the  electro- 
typing  process,  forming  reverses  of  the  said 
marks  on  the  shell  thus  obtained,  covering 

50  the  record  surface  of  said  shell,  with  a  sheet 
of  elastic  material,  sweating  said  shell  upon 
a  backing  plate  by  pressure,  and  making  an 
impression  from  the  matrix  thus  formed 
upon  a  record  blank. 

55  7.  The  method  of  making  records  with 
marks  on  the  grooved  surface  thereof,  which 
consists  in  forming  reverses  of  the  marks  on 
the  grooved  portion  of  the  matrix  contain- 

ing a  re^'erse  of  the  record,  and  impressing 
60  the  matrix  into  a  record  blank. 

8.  The  method  of  making  records  with 
identification  marks  on  the  grooved  surface 
thereof,  which  consists  in  forming  reverses 
of  the  marks  on  the  grooved  portion  of  the 

65  matrix  containing  the  reverse  of  the  record 

I 

and  without  substantially  changing  the 
depth  of  the  grooves,  and  impressing  the  ma- 

trix into  a  record  blank. 

9.  The  method  of  making  a  record  hav- 
ing identification  marks  on  the  grooved  sur-  70 

face  thereof,  which  consists  in  recording  the 
sound  on  a  record  blank,  making  an  electro- 

type shell  therefrom,  changing  the  relative 
height  of  portions  of  the  recorded  surface 
on  said  shell  without  changing  the  depth  75 
of  the  groove,  and  then  impressing  the  same 
into  a   plastic  record  blank. 

10.  The  method  of  making  records  with  ' 
identification   marks   on   the   recorded   sur- 

face thereof,  which  consists  in  forming  re-  80 
verses  of  said  identification  marks  on  the  re- 

corded   jjortion    of   the   matrix   containing 
the  reverse  of  the  record,  and  forming  a 
record   from  said  matrix.  1 

11.  The  method  of  making  records  with  85 
marks  on  the  recorded  surface  thereof,  which 
consists  in  forming  reverses  of  the  marks 
on  the  recorded  portion  of  the  shell  con- 

taining the  reverse  of  the  record  groove, 
backing  the  shell  and  making  an  impression  90 
of  the  matrix  thus  formed  on  the  record 
blank. 

12.  In  the  method  of  making  records  with 
marks  on  the  recorded  surface  thereof,  the 
process  which  consists  in  producing  a  ma-  95 
trix  from  the  master  record  and  forming  the 
desired  marks  on  the  recorded  surface  of  the 
said  matrix. 

13.  The  method  of  making  a  sound  record 
matrix  which  consists  in  forming  an  inter-  100 
ruj^tion  of  predetermined   configuration   in 
the  recorded  surface  of  a  shell  and  uniting 
the  shell  with  a  backing. 

14.  The  method  of  making  a  matrix  with 
marks  on  the  recorded  surface  thereof ,  which  105 
consists  in  forming  a  shell  from  the  master 
record,  forming  interruptions  of  predeter- 

mined configuration  on  the  recorded  surface 
of  said  shell. 

15.  The  method  of  making  a  matrix  with  110 
marks  on  the  recorded  surface  thereof, 
which  consists  in  forming  a  shell  from  the 
master  record,  forming  elevations  corre- 

sponding to  desired  marks  on  the  recorded 
surface  of  said  shell  and  uniting  said  shell  115 
to  a  backing  plate. 

IC).  The  method  of  making  a  sound  record 
matrix,  which  consists  in  forming  an  inter- 

ruption of  predetermined  configuration  on 
the  recorded  surface  of  the  matrix.  120 

17.  The  method  of  making  a  sound  record 
matrix,  which  consists  in  forming  an  eleva- 

tion of  predetermined  configuration  on  the 
recorded  surface  of  the  shell,  and  imiting 
the  shell  to  a  backing.  125 

18.  The  method  of  marking  a  sound  rec- 
ord matrix,  which  consists  in  substantially 

perpendicularly  disj^lacing  a  portion  of  the 
recorded  surface  of  said  matrix  relatively  to 
the  adjacent  portions  of  said  surface.  130 
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19.  The  method  of  making  a  sound  record 
matrix  having  marks  upon  the  recorded  sur- 

face thereof,  which  consists  in  displacing 
substantially  perpendicularly  a  portion  of 

5  said  recorded  surface  relatively  to  the  ad- 
jacent portions  of  said  recorded  surface. 

20.  The  method  of  forming  a  sound  rec- 
ord matrix  with  marks  distinct  from  the 

grooves  or  ridges  upon  the  recorded  surface 
10  thereof,  which  consists  in  displacing  a  por- 

tion of  said  recorded  surface  substantially 
perpendicularly  relatively  to  the  adjacent 
portions  of  said  recorded  surface  without 
changing   the  relative  height  or   depth  of 

15  the  record  of  sound  thereon. 

21.  The  method  of  forming  a  sound  rec- 
ord matrix  with  marks  upon  the  recorded 

surface  thereof  which  consists  in  perpen- 
dicularly displacing  a  portion  of  said  re- 

20  corded  surface  with  reference  to  the  adja- 
cent portions  of  said  recorded  surface  with- 
out interrupting  the  continuity  of  said  sur- 

face. 
22.  The  method  of  forming  identification 

25  marks  upon  a  sound  record  matrix,  which 
consists  in  forming  an  electrodeposit  upon 
a  portion  of  the  recorded  surface  of  said 
matrix. 

23.  The  method  of  forming  a  sound  rec- 
30  ord  matrix,  which  consists  in  elevating  a 

portion  of  the  recorded  surface  by  electric- 
ally depositing  a  metal  thereon  without 

changing  the  relative  height  or  depth  of  the 
sound  record  forming  said  recorded  surface. 

35  24.  The  method  of  forming  a  sound  rec- 
ord matrix,  which  consists  in  dej)ositing 

upon  the  recorded  surface  of  the  matrix  a 
thin  layer  of  metal,  the  edges  of  said  de- 

posit being  infinitesimal  in  thickness   and 
40  increasing  in  thickness  toward  the  center  of 

said  deposit  without  substantially  changing 
the  height  of  the  sound  record  forming  the 
recorded  surface  of  said  matrix. 

25.  The  method  of  marking  a  sound  rec- 
45  ord  matrix,  which  consists  in  making  a 

master  record,  forming  a  metal  shell  there- 
from, covering  a  portion  of  said  shell  with 

a  stencil  and  subjecting  said  shell  to  the 
action  of  an  electroplating  bath. 

50  26.  The  method  of  marking  a  sound  rec- 
ord matrix,  which  consists  in  making  a 

master  record,  forming  a  metal  reverse 
thereof,  protecting  a  portion  of  the  surface 
of  said  reverse  with  a  non-conductor  and 

65 

70 
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subjecting  said  reverse  to  the  action  of  an  55 
electroplating  bath. 

27.  The  method  of  marking  a  matrix, 
which  consists  in  covering  a  portion  of  the 
surface  of  said  matrix  with  a  non-conductor 
of  electricity  and  electroplating  the  exposed  60 
surface  of  said  matrix. 

28.  The  method  of  marking  a  sound  rec- 
ord matrix,  which  consists  in  covering  a 

portion  of  the  recorded  surface  of  said 
matrix  with  a  non-conductor  of  electricity 
and  electroplating  the  uncovered  portions  of 
said  recorded  surface. 

29.  The  method  of  making  records  with 
marks  on  the  recorded  surface  thereof, 
which  consists  in  forming  a  metal  reverse  of 
the  master  record,  covering  a  portion  of  the 
recorded  surface  of  said  reverse  with  a  non- 

conductor of  electricity,  plating  the  uncov- 
ered i:)ortions  of  said  reverse  and  forming  a 

record  from  said  reverse. 
30.  The  method  of  marking  a  matrix, 

which  consists  in  forming  a  shell  by  the  elec- 
troplating process,  covering  said  shell  with 

a  stencil,  the  openings  in  said  stencil  being 
undercut  with  relation  to  said  record  and 

electroplating  the  exposed  portion  of  said 
shell. 

31.  The  method  of  marking  a  sound  rec- 
ord  matrix,   which   consists   in   forming   a 

shell  and  covering  said  shell  with  a  stencil,  85 
said  stencil  being  slightly  removed  from  the 
surface  of  said  shell  adjacent  the  openings 
in  said  stencil  and  electroplating  the  portion 
of  said  shell  exposed  through  said  openings. 

32.  The  method  of  marking  a  sound  rec- 
ord matrix,  which  consists  in  forming  a 

shell,  placing  a  stencil  over  the  recorded  side 
of  said  shell  with  an  opening  in  said  stencil 
over  a  portion  of  the  recorded  surface  of 
said  shell  and  electroplating  the  exposed 
portion  of  said  recorded  surface. 

33.  The  method  of  marking  a  sound  rec- 
ord matrix,  wMch  consists  in  placing  a 

stencil  over  said  matrix  with  an  opening  in 

said  stencil,  exposing  a  portion  of  the  re- 
corded surface  of  said  matrix  and  deposit- 

ing a  metal  on  said  exposed  surface. 
In  witness  whereof  I  have  hereunto  set 

my  hand  this  2nd  day  of  May  A.  D.  1908. 
JAMES  W.  OWEN. "Witnesses : 

Alston  B.  MouLTOisr, 
Alexander  Park. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Sydney  I.  Presco'it, 
a  citizen  of  the  United  States,  residing  at 
Camden,  comity  of  Camden,  in  the  State  of 

6  New  Jerse}'.  have  invented  a  ncAv  and  use- 
ful Transmitter  for  Sound  Eecording  and 

Eeproducing  Machines,  of  which  the  fol- 
lowing is  a  specification. 

This  invention  relates  to  a  transmitter  for 

10  soun,d  recording  and  reproducing  machines. 
Heretofore,  hollow  sound  conductors  have 

been    used   which   varied   widely   in    form. 
Certain  types  of  these  conductors  were  tubu- 

lar and  of  even  diameter.    In  certain  other 
15  types  the  diameter  of  the  tube  varied.  In 

the  latter  type,  one  end  of  the  conductor  was 
larger  than  the  other,  so  that  sound,  in 
passing  therethrough  from  the  smaller  end 
toward  the  larger,  would  be  amplified.     In 

20  both  tyjDes  the  sound  -  wave  in  passing- 
through  the  tube  is  deformed,  the  deforma- 

tion depending  upon  the  material  of  which 
the  tube  is  constructed,  its  shape,  and  upon 
the  fact  that  the  sound-waves  are  deflected 

25  from  the  walls  of  the  conductor  and  forced 

to  meet  on  the  axial  line  of  the  same,  there- 
by prodiicing  crashes  of  sound.  Further- 

more, sound  conductors  heretofore  used,  the 
wall  of  which  was  formed  of  vibratory  ma- 

30  terial,  produced  a  secondary  set  of  sound- 
waves in  the  air  surrounding  the  conductor. 

These  secondary  sound-waves  were  never 
the  same  as  the  sound  -  waves  passing 
through  the  conductor,  for  the  reason  that 

35  the  frequency  of  vibration  of  the  conductor 
wall  was  not  the  same  as  the  frequency  of 
the  air  vibration  within  the  conductor,  and 
that  in  consequence  the  frequency  of  the 
secondary  sound-waves  was  the  resultant  of 

40  the  combined  forces  and  unlike  either.  The 

presence  of  secondary  sound-waves  is  objec- 
tionable for  they  detract  from  the  purity 

of  the  initial  sound. 

Wliere  it  is  necessary  to  conduct  a  sound- 
45  wave  from  one  point  to  another,  it  is  desir- 

able that  the  wave  at  the  delivery  point  be 
not  deformed.  Furthermore,  in  certain  in- 

stances where  sound  recording  and  repro- 
ducing machines  are  used,  it  is  highly  de- 

50  sirable  to  concentrate  the  sound  at  a  prede- 
termined point  without  deformation  of  the 

wave. 

It  is  one  of  the  objects  of  this  invention, 
therefore,   to   provide   a   hollow   conductor 

55  for  sound  recording  and  reproducing  ma- 

chines, the  purpose  of  which  is  to  concen- 
trate the  sound-Avaves  passing  therethrough 

at  a  predetermined  point. 
A  further  object  is  to  provide  means  for 

producing  concentration  at  a  predetermined  60 
point    of   sound-waves    j^assing   through    a 
conductor  in  their  initial  purity. 
A  further  object  is  to  provide  a   sound 

conductor  backed  by  sound-absorbing  ma- 
terial so  that  no  secondary  sound-waves  are  65 

produced  in  the  air  surrounding  the  con- 
ductor. 

Still  another  object  is  to  provide  means 
for  conducting  sound-Avaves  from  one  point 
to  another  without  producing  sound  crashes  70 
which  detract  from  the  purity  of  the  sound. 

With  these  and  other  objects  not  specific- 
ally mentioned,  in  view,  the  invention  con- 
sists in  certain  constructions  which  will  be 

hereinafter  fully  described  and  then  spe-  75 
cifically  pointed  out  in  the  claims  hereunto 

apijended. In  the  drawings  which  form  a  part  of 
this  specification  and  in  Avhich  like  charac- 

ters of  reference  indicate  the  same  j)arts,  80 

Fig-ure  1  is  a  longitudinal  section  of  a  de- 
vice constructed  in  accordance  with  the  in- 

vention, and  Fig.  2  is  a  cross  sectional  view 
of  the  device  illustrated  in  Fig.  1. 

In  carrying  the  invention  into  effect,  there  85 
is  iDroA^ded  a  holloAV  conductor,  the  wall  of 
Avhich  is  shaped  to  cause  concentration  of 

sound-Avaves  passing  therethrough  at  a  pre- 
determined point  beyond  the  limits  of  the 

conductor,    and    this   conductor   may    vary  90 
Aviclely  in  shape  or  form^  the  shape  or  form 
depending  upon  the  relative  position  of  the 
source  of  sound,  and  the  predetermined  point 
at  which  it  is  to  be  concentrated.     In  the 

best  constructions,  and  as  shown,  this  con-  95 
ductor,  marked  1,  is  circular  in  cross  sec- 

tion, and   of  varying  diameter.     The  con- 
ductor 1  is  paraboloidal  in  shape,  its  walls 

being  formed  to  cause  concentration  of  the 
sound-wayes   at  a  predetermined   point  on  100 
the  axial  line  of  the  conductor. 

In  the  device  illustrated,  S  indicates  the 
source  of  sound  and  the  broken  lines  within 
the  conductor  indicate  a  number  of  sound- 
Avave  increments  and  their  course  there-  105 
through,  the  point  of  concentration  being 
marked  C.  It  is  obvious  that  the  conditions 

may  be  reversed  and  sound  transmitted  from 
C  to  and  concentrated  at  S.  It  is  obvious 

also  that  the  sound-waves  in  passing  through  lio 
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the  conductor  will  not  cross  its  axial  line  and 

that,  therefore,  there  will  be  no  sound 
crashes  produced  which  detract  from  tlie 
initial  purity  of  the  sound.  The  inner  wall 

5  of  the  conductor,  marked  2,  is,  in  the  best 
constructions^  formed  of  a  liard  deflectin<^ 
material.  Any  suitable  material  such  as 
metal  or  glass  may  be  used  for  this  purpose. 
When  it  is  desired  to  prevent  the  propaj^a- 

10  tion  of  secondaiy  sound-waves  from  the  out- 
side of  the  conductor,  the  wall  of  tlie  same 

is,  in  the  best  constructions,  hacked  by  sound- 
absorbing  nuiteriiil  3  which  may  vary  widely 
in    character.     Velvet    or    plush    has    been 

15  found  suitable  for  this  purpose.  By  the  use 
of  material  of  this  nature  the  secondary 

sound  -  waves  which  are  produced  by  the 
hard  defiectin^  walls  of  the  conductor,  are 
absorbed  within  the  body  of  the  backing, 

20  and  no  secondary  sound-waves  are  propa- 
gated in  the  air. 

When  the  source  of  sound  and  point  of 
concentration  occupy  the  relative  positions 
indicated  in  the  device  illustrated,  the  con- 

25  ductor  will  progressively  increase  in  diam- 
eter toward  the  center,  as  is  clearly  shown  in 

the  drawing. 
Changes  and  variations  may  be  made  in 

the  device  by  which  the  invention  is  carried 

30  into  eti'ect.     The  invention  is  not,  therefore. 

to  be  restricted  to  the  precise  details  of  con- 
struction illustrated  and  described. 

What  is  claimed  is: 

1.  A  hollow  conductor  for  sound  recording 
and  reproducing  machines,  the  wall  of  which  35 
is  formed  of  a  hard  deflecting  material 
backed  by  sound  absorbing  material  and 
shaped  to  cause  concentration  of  sound 

waves  passing  therethrough  at  a  predeter- 
mined point,  substantially  as  described.  40 

2.  A  hollow  paraboloidal  conductor  for 
sound  recording  and  reproducing  machines, 
the  wall  of  which  is  foimed  of  a  hard  de- 

flecting material  backed  by  a  sound  absorb- 
ing material  and  .shaped  to  cause  concen-  45 

tration  of  sound  waves  passing  therethrough 
at  a  predetermined  point  beyond  the  limits 
of  the  conductor,  substantially  as  described. 

3.  A  hollow  conductor  for  sound  record- 
ing and  reproducing  machines  the  outer  wall  50 

of  which  is  formed  of  a  sound  absorbing  ma- 
terial, substantially  as  described. 

In  testimony  whereof^  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

SYDNEY  I.  PRESCOTT. 

Witnesses : 
Frank  B.  Miduleton,  Jr., 
Ethel  M.  Whitehead. 
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UNITED  STATES  PATENT  OFFICE. 
SYDNEY  I.   PRESCOTT,   OF  CAMDEN,   NEW  JERSEY. 

SOUND   TRANSMISSION. 

965,337. Specification  of  Letters  Patent.         Patented  July  36,  1910. 
Application  filed  March  18,  1909.     Serial  No.  484,283. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Sydney  I.  Peescott, 

a  citizen  of  the  United  States,  residing  at 
Camden,  county  of  Camden,  in  the  State  of 
New  Jersey,  have  invented  a  new  and  useful 
Improvement  in  Sound  Transmission,  of 
which  the  following  is  a  specification. 

This  invention  relates  to  an  improvement 
in  sound  transmission,  particularly  to  sound 
transmission  as  applied  in  the  art  of  record- 

ing sound. 
It  is  well  known  that  sound  in  passing 

from  one  medium  to  another,  or  in  passing 
from  one  stratum  to  another  of  the  same  me- 

dium, is  refracted  and  that  the  propagation 
of  the  sound  wave  is,  in  consequence,  inter- 

rupted, and  in  some  instances  the  sound  is 
destroyed.  When  air  is  the  medium  through 
which  the  sound  travels,  a  column  of  heated 

20  or  otherwise  disturbed  air  occupying  a  posi- 
tion in  the  path  of  the  travel  of  the  sound 

wave  forms  an  acoustic  cloud  which  inter- 
rupts the  uniform  propagation  of  the  sound 

wave,  in  some  instances  deflecting  it  so  that 
25  an  aerial  echo  is  produced.  The  presence  of 

these  or  other  disturbances  in  the  air  makes 

the  same  non-homogeneous  and  not  in  the 
condition  best  adapted  for  a  uniform  propa- 

gation of  sound  waves.     In  the  art  of  re- 
30  cording  sound  it  is  very  desirable  that  the 

sound  be  recorded  in  its  initial  purity.  This 
cannot  be  accomplished  if  the  sound  is 

caused  to  travel  through  air  which  is  non- 
homogeneous. 

It  is  one  of  the  objects  of  the  present  in- 
vention, therefore,  to  provide  means  for 

maintaining  the  air  between  the  source  of 
sound  and  the  receiver  in  homogeneity,  so 
that  there  will  be  no  alteration  in  the  sound, 
which  is  detrimental  to  the  same,  between 
the  source  of  sound  and  receiver,  or  record- 

ing instrument. 

In  recording  somid,  as  at  present  prac- 
ticed, great  care  is  necessary  in  positioning 

^^  the  source  of  sound  and  in  positioning  the 
sources  of  sound,  where  a  plurality  is  used, 
in  order  to  attain  the  desired  result.  In 

other  words,  where  the  tones  of  different 
voices  are  to  be  recorded  the  position  of  the 

50  singers  with  respect  to  the  conductor  and 
recording  instrument,  must  be  different,  and 
in  many  instances  a  special  sound  conductor 
must  be  used  for  a  particular  voice,  other- 

wise imperfect  recording  will  result.     So,  in 
55  the  recording  of  instrumental  music,  the  po- 

sition of  the  different  instruments  must  be 

carefully  considered  and  even  then  special 
skill  is  required  of  the  musicians  and  the 
recording    operator.     Furthermore,    in    the 
present    practice    of    recording    selections  60 
which  include  the  tones  of  the  human  voice 

with  an  accompaniment  of  one  or  more  in- 
struments, it  is  necessary  for  the  singer  to 

be  positioned  much  nearer  the  recording  in- 
strument than  the  accompanying  instrument  65 

or  orchestra.     It  is  usual  in  such  cases  to 
utilize  different  sound  conductors   for  the 

singer  and  the  orchestra,  the  result  being 
that  there  is  no  combination  of  the  two  sets 
of  sound  waves  until  just  before  the  waves  70 
reach  the  recording  instrument  or  receiver. 
In  singing  in  an  auditorimn  the  singer  is 
usually  at  a  greater  distance  from  the  au- 

dience than  the  orchestra,  but  in  all  cases 
before  the  two  sets  of  sound  waves  reach  the  75 

audience  they  have  been  thoroughly  super- 
posed and  combined  and  the  wave  reaching 

the  audience  is  a  superposed  or  combined 
wave  in  which,  however,  the  distinct  charac- 

teristics of  the  original  sound  waves  have  80 
not  been  destroyed.     No  such  action  takes 
place  in  the  present  method  of  recording. 
The  element  of  distance  which  is  essential  to 
effect  the  true  combination  of  the  two  sets  of 

waves  is  entirely  absent.     In  the  art  of  re-  86 
cording  sound  it  is  highly  desirable  that  the 

sound  recorded  possesses  the  same  charac- 
teristics as  the  same  sound  heard  by  an  au- 

dience in  an  auditorium. 
It  is  one  of  the  objects  of  this  invention,  90 

therefore  to  provide  means  whereby  the  sev- 
eral sound  waves  are  superposed  and  com- 

bined in  the  same  way  that  they  are  in  an 
auditorium. 

The  tympanum  of  the  human  ear  is  much  95 
more  sensitive  than  a  recording  instrument 
and  consequently  the  former  will  receive 
as  a  clear  impression  a  much  smaller  portion 

of  the  sound  wave  propagated  than  a  record- 
ing instrument.  In  other  words,  it  is  neces-  lOO 

sary  in  the  art  of  recording  sound  to  utilize 
a  larger  portion  of  the  sound  wave  than  that 
which  will  produce  a  clear  impression  upon 

the  auditory  s^^stem. 
Owing  to  the  fact  that  a  very  small  por-  iOo 

tion  of  the  sound  wave  does  not  possess  suffi- 
cient power  to  operate  the  recording  instru- 

ment, it  is  another  object  of  the  present  in- 
vention to  i^rovide  means  whereby  a  rela- 

tively large  portion  of  the  sound  wave,  or  lio 

sound  waves,  is  concentrated  at  a  predeter- 
mined point  with  respect  to  the  receiver,  so 
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that  (lu'io  will  bo  siifTiciont  power  in  the  se- 
lected poll  ion  of  the  wave  to  elleetively  op- 

erate the  reeoi(lin<^  instriunent. 
A  fnrther  object  of  the  present  invention 

6  is  to  i)i()vi(le  means  for  re^ulatin<i;  (he  teni- 
pcratnre  of  the  air  throu<>;li  which  the  sound 
travels  in  order'  (o  maintain   i(    in  homoge- 
neity. 

Heretofore,  it  has  been   found  almost,  if 
10  not  quite,  impossible,  to  record  sound  in 

the  oi)en  air.  This  is  due  to  the  fact  that 
the  air  is  not  in  a  homogeneous  condition 
and  is  atlected  by  the  wind,  which  in  itself 
oftentiniesfoi'ms  an  acoustic  clond  and  other 

15  causes  of  disturbance. 

It  is  a  further  object  of  the  jjresent  inven- 
tion, therefore,  to  provide  a  chamber  free 

from  such  disturbances  across  which  the 

sound  travels  and  in  Avhich  the  air  is  niain- 
20  tained  in  a  homogeneous  condition. 

Heretofore,  considerable  trouble  has  been 

experienced  in  recording  sound  in  rooms  i-ec- 
tangular  or  substantially  rectangular  in 
form.    In  such  rooms  sound  crashes  and  di- 

25  rect  echoes  are  frequently  produced,  and 
both  detract  from  the  purity  of  the  initial 

sound,  and  in  some  instances  prevent  record- 
ing entirely.  Various  means  have  been  em- 

ployed in  attempts  to  oveixome  the  defects 
30  of  the  recording  rooms,  but  none  of  tiiese 

rooms  are  acoustically  perfect. 

It  is  another  object  of  the  present  inven- 
tion, therefore,  to  ])rovide  a  chamber  sub- 

stantially ovoidal  in  form  wherein  the  for- 
35  ination  of  sound  crashes  and  echoes  is  im- 

possible. 
The  entire  sound  wave  produced  cannot, 

in  any  case,  be  recorded. 

It  is  a  furthei  object  of  the  present  inven- 
40  tion,  therefore,  to  provide  a  chamber  hav- 

ing a  sound-absorbing  surface  or  wall  which 
will  absorb  or  destroy  a  portion  of  the  sound 

Avave  propagated ;  that  is  to  say,  that  por- 
tion of  the  sound  wave  whtch  is  not  utilized 

45  for  recording  ])urposes,  is  absorbed  so  that 
it  will  not  interfere  Avith  the  selected  por- 

tion recorded. 

With  these  and  other  objects,  not  specific- 
ally mentioned,  in  view,  the  invention  con- 

50  sists  in  certain  combinations  and  constinic- 

tions,  which  will  be  hereinafter  fully  de- 
scribed and  then  specifically  set  forth  in  the 

claims  hereunto  appended. 
In    the    accompanying    drawings    which 

55  form  a  part  of  this  s])ecification  and  in 
Avhich  like  characters  of  reference  indicate 

the  same  parts,  Figiire  1  is  a  sectional  plan 
view  of  a  dcAdce  constructed  in  accordance 

with  the  invention ;  Fig.  2  is  a  longitudinal 
60  sectional  elevation  of  the  device  illustrated 

in  Fig.  1;  and  Fig.  3  is  a  cross  sectional 
vicAv. 

In  carrying  the  iuA'ention  into  effect  there 
is  provided   a  receiver  for  the  sound,  and 

65  this  receiA-er  may  A'ary  Avithiu  Avide  limits. 

While  in  some  constructions  the  receiver 

may  constitute  an  element  of  the  recording 
instrument,  in  the  best  constructions,  and 
as  shoAvn,  a  receiver  1  is  provided  Avhich 
acts  not  only  as  a  receiver  for  the  sound  70 
l^ut  also  as  a  conductor  by  means  of  which 

the  sound  is  conducted  (o  a  recoiiling  in- 
strument. In  the  drawings,  the  i-ecording 

instrument  is  not  shown  because  the  details 
of  the  construction  of  the  same  lies  entirely  75 
outside  the  range  of  the  present  invention 
and  its  illustration  is  deemed  unnecessary 
to  an  understanding  of  the  same,  and  is, 
therefore,  omitted  in  the  interest  of  brevity 
and  clearness.  In  the  drawings,  however,  go 

the  X  marked  "2  indicates  the  position  of  the 
impulse  receiving  element  of  a  recording 
instrument. 

There  is  provided  a  source  of  sound,  or 
sources  of  sound,  indicated  by  X  X  at  S  35 
in  the  draAving.  The  source  or  sources  of 
sound  indicate  the  position  of  a  singer,  or 
an  orchestra,  or  both.  When  a  plurality 
of  sources  of  sound  are  used  for  recording 
])urposes,  as  for  instance,  Avhen  a  song  with  go 
an  orchestral  accompaniment  is  to  be  re- 

corded, it  is  necessary  that  the  sound  waves 
propagated  from  the  various  sources  of 
sound  be  superposed  and  thoroughly  com- 

bined Avithout  destroying  the  distinct  char-  95 
acteristics  of  each,  before  they  reach  the 

receiA'^er,  so  that  the  recorded  sound  Avill  be 
the  same  sound  that  is  heard  under  like 
conditions  in  an  auditorium.  To  effect  this 

combination  it  is  necessary  that  time  be  al-  100 
loAved  for  the  sound  Avaves  to  become  super- 

posed and  fully  combined.  In  the  best  con- 
structions, therefore,  the  sources  of  sound 

Avill  be  spaced  a  considerable  distance  from 
the  receiver  1  before  referred  to.  , 

It  is  well  known  that  a  recording  instru- 
ment is  less  sensitive  than  the  tympanum  of 

the  human  ear  and  that,  therefore,  a  rela- 

tively large  portion  of  the  sound  AvaA'e,  or 
sound  waves,  must  be  utilized  Avhen  the  no 
sound  is  to  be  recorded.  Owing  to  the  fact 
that  the  source  or  sources  of  sound  and  the 

receiver  must  be  spaced  apart  a  considerable 
distance  and  that  the  area  of  the  receiver 

is  relatively  small  Avith  respect  to  the  sound  115 
Avave  at  a  distance  from  the  source  or  sources 

of  sound,  and  that  at  this  distance  the  smaller 
portion  of  the  sound  Avave  Avhich  reaches 
the  receiAer  Avill  not  have  sutficient  power 
to  operate  the  recording  instrument,  it  is  120 
necessary  that  means  be  provided  for  bring- 

ing the  recording  instrument  under  the  in- 
fluence of  a  larger  portion  of  the  sound 

waA'e,  or  sound  waves,  than  that  which 
would  reach  it  during  the  natural  propaga-  i25 
tion  of  tlie  waAe.  Means  are  provided,  there- 

fore, for  causing  the  concentration  of  a  por- 
tion of  the  sound  wave  at  a  predetermined 

position  with  resi^ect  to  the  receiver,  and 
this  means  may   vary   Avithin   Avide  limits.  130 
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In  the  best  constructions,  however,  this 
means  will  not  only  cause  the  concentration 
of  a  portion  of  the  sound  wave,  but  of  a  pre- 

determined selected  portion  of  the  sound 

5  waA'e  at  a  predetermined  position  with  re- 
si^ect  to  the  receiver.  As  shown,  this  means 
will  cause  the  concentration  of  a  portion  of 
the  sound  wave  at  a  point  marked  C  lying 
between  the  source   of  sound   and   the  re- 

10  ceiver,  although  it  is  to  be  understood  that 
in  some  constructions  the  i^oint  of  concen- 

tration might  be  otherwise  located,  as  for 
instance,  within  the  receiver.  In  the  bast 
constructions,  the  means  for  causing  the  con- 

15  centration  of  a  portion  of  the  sound  wave 
consists  in  a  deflecting  surface  3  mounted 
behind  and  above  the  sources  of  sound  S  be- 

fore referred  to. 

It  is  well  known  that  the  uniform  propa- 
20  gation  of  sound  waves  may  be  interrupted 

b}'  acoustic  clouds  and  that  acoustic  clouds 
may  be  formed  by  air  currents,  whether  pro- 

duced b}'  heat  or  pressure,  and  various  other 
disturbances.     Owing  to  the  fact  that  the 

25  soiirce  of  sound  and  the  receiver  are  spaced 
apart  and  that  the  sound  waves  must  pass 
through  the  intervening  air,  it  is  necessary 
in  order  to  insure  that  an  uninterrupted 
sound  wave  be  recorded,  that  disturbances 

30  of  the  air  between  the  sources  of  sound  and 
the  receiver  be  prevented.  JNIeans  are  pro- 

vided, therefore,  for  maintaining  the  air 
through  which  the  sound  travels  in  homo- 

geneity ;  that  is  to  say,  means  are  provided 
35  for  preventing  any  disturbances  in  the  air 

between  the  sources  of  sound  and  the  re- 

ceiver from  interfering  with  the  even  prop- 
agation and  concentration  of  the  sound 

waves.     This  means  may  vary  within  wide 

40  limits.  ̂ Yliile  other  means  maj^,  in  some 
constructions,  be  provided  for  maintaining 
the  air  through  which  the  sound  travels  in 
homogeneity,  in  certain  constructions  this 
means  will  include  means  for  regulating  the 

4^  temperature  of  the  air  so  that  no  acoustic 
clouds  will  be  formed  by  heated  air  cur- 

rents between  the  sources  of  sound  and  the 

receiver.  "Wlien  air  regulating  means  are 
used,  this  means  will,  in  the  best  construc- 

^0  tions,  be  of  such  a  character  that  it  will  also 
]:)revent  an}^  wind  disturbances  in  the  air  be- 

tween the  sources  of  sound  and  the  receiver. 
As  shown,  the  sources  of  sound  are  located 
within  a  chamber  4,  the  walls  of  which  will 

^5  prevent  any  wind  disturbances.  For  the 
purpose  of  regiilating  the  temperature  of  the 
air  within  the  chamber  4,  the  floor  of  the 
same  is  provided  with  a  series  of  hot-air 
ducts  5  communicating  with  a  hot-air  cham- 

^'^  ber  6  located  below  the  floor.  The  hot-air 
ducts  are  evenly  distributed  over  the  floor  of 
the  chamber  between  the  source  or  sources 

of  sound  and  the  receiver.  The  ceiling  of 
the  chamber  is  provided  with  a  series  of 

^^  cold-air  ducts  7  each  in  communication  with 

a  cold-air  chamber  8  located  above  the  ceil- 
ing. It  will  be  readily  understood  that  hot- 

air  entering  the  chamber  at  the  floor  through 
the  ducts  5  will  silently  rise  toward  the  ceTl- 
ing,  and  it  wull  also  be  readily  understood  70 
that  cold-air  entering  through  the  ducts  7 
in  the  ceiling  will  silently  descend  toward 
the  floor  and  that  an  even  temperature  in 

all  pai-ts  of  the  chamber  will  thereby  be 
maintained.  It  will  be  further  understood  75 
that  the  air  within  the  chamber  between  the 
source  or  sources  of  sound  and  the  receiver 
will  be  free  from  all  air  currents  of  a  nature 

to  interrupt  the  propagation  of  the  sound 
waves.  80 
When  sound  is  transmitted  through  the 

air  in  a  rectangular  or  substantially  rec- 
tangular chamber  or  room,  it  is  well  known 

that  sound  crashes  and  echoes  are  produced 
at  the  corners  thereof.  It  is  further  well  55 
known  that  these  sound  crashes  and  echoes 

interfere  seriously  with  the  recording  of 
the  initial  sound,  because  the  crashes  as  well 
as  the  initial  sound  are  recorded.  Means  are 

provided,  therefore,  for  preventing  the  for-  90 
mation  of  sound  crashes  and  echoes.  In  the 

best  constructions,  the  desired  result  is  ef- 
fected by  making  the  chamber  4  substan- 
tially ovoidal  in  form,  as  shown,  so  that 

there  are  no  corners  to  produce  sound  95 
crashes  and  no  flat  surfaces  against  which 
the  sound  strikes  to  produce  echoes. 

It  is  well  laioAvn  that  the  entire  sound 

wave  cannot  be  recorded  and  that  that  por- 
tion of  the  sound   wave  which  is  not  re-   100 

corded  must  be  effectually   disposed  of  so 
that  it  will  not  interfere  with  the  selected 

portion  to  be  recorded.     To  effect  this  re- 
sult, in  the  best  constructions  the  chamber 

4  is  provided  with  a  sound-absorbing  sur-  105 
face  9  which  includes  the  entire  surface  of 

the  chamber,  excej)t  the  deflecting  surface 

3,  before  referred  to.     This  sound- absorb- 
ing surface  may  be  constructed  in  a  manner 

well  known  to  architects.    It  will  be  readily  no 
understood  that  that  portion  of  the  sound 

wave  not  selected  and  deflected  by  the  de- 
flecting surface  3  will  reach  the  sound-ab- 
sorbing surface   9  of  the  chamber  and  be 

there  absorbed  so  that  there  will  be  no  inter-  115 
ference  with  the  concentration  of  the  sound 

wave  at  the  point  of  concentration  C. 
From  an  inspection  of  the  drawings,  it 

will  be  readily  understood  that  the  sources 
of  sound  occupy  a  position  within  the  cham-  120 
ber,  and  are  located  at  the  smaller  end 
thereof,  and  that  the  receiver  1  is  located 
in  the  wall  of  the  chamber  opposite  the 
sources  of  sound  or  at  the  larger  end  of  the 
chamber,  although  it  is  to  be  understood  125 
that  the  relative  positions  of  the  sources  of 
sound  and  the  receiver  with  respect  to  the 
chamber  may  in  some  constructions  be 
varied. 

There  must  be  light  within  the  chamber.  120 
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It  is  uiulesiiablc  for  acoustic  reasons  to  in- 
terrupt either  the  deflectinf;  surface  3  or 

the  absorhirif;  surface  9  by  j)ierciii^  them 
uith  windows,  for  the  ghiss  of  the  window 

5  wouhl  form  a  deflecting  surface  which  would 
produce  an  interference  witli  the  sound 
waves.  Means  are  provided,  theieiore,  for 
lighting  the  chamlwr,  and  in  order  to  prevent 
the  lieat  from  this  lighting  means  interfering 

10  with  the  concenti'ation  of  the  sound  wave, 
the  lighting  means  for  the  chamber  will  be 

l(M'ate(l  beyond  the  range  of  action  of  the 
(•(mcentrating  means,  in  the  best  construc- 

tions at  opposite  sides  of  the  chamber,  the 
15  j)osition  of  the  lights  being  indicated  by 

the  crosses  10.  It  will  be  readily  understood 
that  the  heat  from  these  lights  will  rise 
close  to  the  absorbing  Avail  9  where  it  can- 

not interfere  with  the  main  soujid  wave. 

20  In  view  of  the  foregoing,  a  detailed  de- 
scription of  the  operation  of  the  device  is 

deemed  unnecessary,  and  is,  therefore, 
omitted  in  the  interest  of  brevity  and  clear- 
ness. 

25  Changes  and  variations  may  be  made  in 
the  structure  by  means  of  which  the  in- 

vention is  carried  into  effect.  The  inven- 
tion is  not,  therefore,  to  be  restricted  to  the 

precise  details  of  the  structure  shown  and 
30  described.  Furthermore,  certain  parts  of 

the  invention  are  capable  of  use  independent 
of  other  parts,  and  such  independent  use  is 
contemjDlated. 
What  is  claimed  is: 

35  1.  The  combination  with  a  source  of 

sound,  of  a  receiver,  means  for  causing  the 
concentration  of  a  portion  of  the  sound  wave 
at  a  predetermined  jjosition  with  respect  to 
the  receiver,  and  means  for  maintaining  the 

40  air  through  which  the  sound  travels  in  ho- 
mogeneity, substantially  as  described. 

2.  The  combination  with  a  source  of 

sound,  of  a  receiver,  means  for  causing  the 
concentration   of   a   predetermined   selected 

45  portion  of  the  sound  wave  at  a  predeter- 
mined position  with  respect  to  the  receiver, 

and  means  for  maintaining  the  air  through 
Avhich  the  sound  travels  in  homogeneity, 
substantially  as  described. 

50  3.  The  combination  with  a  source  of 

sound,  of  a  receiver,  means  for  causing  the 
concentration  of  a  portion  of  the  sound  wave 
at  a  position  between  the  source  of  sound 
and  the  receiver,  and  means  for  maintaining 

55  the  air  through  which  the  sound  travels  in 
homogeneity,  substantially  as  described. 

4.  The  combination  w'ith  a  source  of 
sound,  of  a  receiver,  means  for  causing  the 
concentration   of  a   predetermined   selected 

60  portion  of  the  sound  Avave  at  a  position  be- 
tween the  source  of  sound  and  the  receiA^er, 

and  means  for  maintaining  the  air  through 
which  the  sound  travels  in  homogeneity, 
substantially  as  described. 

65      5.  The  combination  with  a  plurality  of 

sources  of  .sound,  of  a  receiver,  means  for 
causing  the  combination  and  concentration 

of  portions  of  the  sound  Avaves  at  a  prede- 
termined position  Avith  respect  to  the  re- 

ceiver, and  means  for  maintaining  the  air  ̂ q 
through  Avhich  the  sound  travels  in  ho- 

mogeneity, substantially  as  described. 
G.  The  combination  Avith  a  plurality  of 

soui'ces  of  sound,  of  a  receiver,  means  for 
causing  the  combination  and  concentration  75 
of  predetermined  selected  portions  of  the 
sound  Avaves  at  a  predetermined  position 
Avith  res];)ect  to  the  receiver,  and  means  for 
maintaining  the  air  through  Avhich  the  soinid 
travels  in  homogeneity,  substantially  as  de-  go scribed. 

7.  The  combination  with  a  plurality  of 
sources  of  sound,  of  a  receiver,  means  for 
causing  the  combination  and  concentration 
of  portions  of  the  sound  Avaves  at  a  position  35 
betAveen  the  sources  of  sound  and  the  re- 

ceiA^er,  and  means  for  maintaining  the  air 
through    which    the   sound    travel^    in    ho- 
mogeneit}',  substantially  as  described. 

8.  The  combmation  Avith   a   plurality   of  go 

sources  of  sound,  of  a  receiA'er,  means  for 
causing  the  combination  and  concentration 
of  predetermined  selected  portions  of  the 
sound  waA^es  at  a  position  between  the 
sources  of  sound  and  the  receiA'er,  and  meaas  95 
for  maintaining  the  air  through  which  the 
sound  traA^els  in  homogeneity,  substantially 
as  described. 

9.  The    combination    Avith    a    source    of 
sound,  of  a  receiver,  means  ior  causing  the  j^o 
concentration  of  a  portion  of  the  sound  Avave 
at  a  predetermined  position  with  respect  to 
the  receiver,  and  means  for  regulating  the 
temperature  of  the  air  through  which  the 
sound  travels  in  order  to  maintain  it  in  ho-  ̂ o'. 
mogeneity,  substantially  as  described. 

10.  The  combination  with  a  source  of 

sound,  of  a  receiver,  means  for  causing  the 
concentration  of  a  predetermined  selected 

portion  of  the  sound  waA^e  at  a  predeter-  m, 
mined  position  with  respect  to  the  receiver, 
and  means  for  regulating  the  temperature  of 
the  air  through  which  the  sound  travels  in 
order  to  maintain  it  in  homogeneity,  sub- 

stantially as  described.  115 
11.  The  combination  with  a  source  of 

sound,  of  a  receiver,  means  for  causing  the 
concentration  of  a  portion  of  the  sound  Avave 
at  a  position  betAveen  the  source  of  sound  and 

the  receiA'er,  and  means  for  regulating  the  120 
temperature  of  the  air  through  which  the 
sound  traA'els  in  order  to  maintain  it  in  ho- 

mogeneity, substantiallj'  as  described. 
12.  The  combination  with  a  source  of 

sound,  of  a  receiA'er,  means  for  causing  the  125 
concentration  of  a  predetermined  selected 
portion  of  the  sound  wave  at  a  position  be- 

tween the  source  of  sound  and  the  receiver, 
and  means  for  regulating  the  temperature 
of  the  air  through  Avhich  the  sound  travels  130 
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substantially  as  described. 

13.  The  combination  with  a  plurality  of 
sources  of  sound,  of  a  receiver,  means  for 

5  causing-  the  combination  and  concentration 
of  portions  of  the  sound  waves  at  a  prede- 

termined position  with  respect  to  the  re- 
cei^•er,  and  means  for  regulating  the  tem- 

perature of  the  air  through  which  the  sound 
10  travels  in  order  to  maintain  it  in  homogene- 

ity, substantially  as  described. 
14.  The  combination  with  a  plurality  of 

sources  of  sound,  of  a  receiver,  means  for 
causing  the  combination  and  concentration 

15  of  predetermined  selected  portions  of  the 
sound  waves  at  a  predetermined  position 
with  respect  to  the  receiver,  and  means  for 
regulating  the  temperature  of  the  air 
through  which  the  sound  travels  in  order  to 

20  maintain  it  in  homogeneity,  substantially  as 
described. 

15.  The  combination  with  a  plurality  of 
sources  of  sound,  of  a  receiver,  means  for 
causing  the  combination  and  concentration 

25  of  portions  of  the  sound  waves  at  a  position 
between  the  sources  of  sound  and  the  re- 

ceiver, and  means  for  regulating  the  tem- 
perature of  the  air  through  which  the  sound 

travels  in  order  to  maintain  it  in  homogene- 
30   ity,  substantially  as  described. 

16.  The  combination  with  a  plurality  of 
sources  of  sound,  of  a  receiver,  means  for 
causing  the  combination  and  concentration 
of  predetermined  selected  portions  of  the 

35  soimd  waves  at  a  position  between  the 
sources  of  sound  and  the  receiver,  and 
means  for  regulating  the  temperature  of 
the  air  through  which  the  sound  travels  in 
order  to  maintain  it  in  homogeneity,  sub- 

40  stantially  as  described. 
17.  The  combination  with  a  chamber,  of 

a  source  of  sound  within  the  chamber,  a  re- 
ceiver located  in  one  of  the  walls  of  the 

chamber,  and  means  for  causing  the  concen- 
45  tration  of  a  portion  of  the  sound  wave  at 

a  predetermined  position  with  respect  to 
the  receiver,  substantially  as  described. 

18.  The  combination  with  a  chamber,  of 
a  source  of  sound  within  the  chamber,  a  re- 

50  ceiver  located  in  one  of  the  walls  of  the 

chamber,  and  means  for  causing  the  con- 
centration of  a  portion  of  the  sound  wave 

at  a  predetermined  position  with  respect  to 
the  receiver  within  the  chamber,  substan- 

65  tially  as  described. 
19.  The  combination  with  a  chamber,  of 

a  plurality  of  sources  of  sound  within  the 
chamber,  a  receiver  located  in  one  of  the 
walls  of  the  chamber,  and  means  for  caus- 

80  ing  the  combination  and  concentration  of 
portions  of  the  sound  waves  at  a  predeter- 

mined position  with  respect  to  the  receiver, 
substantially  as  described. 

20.  The  combination  with  a  chamber,  of 
85  a  plurality  of  sources  of  sound  within  the 

chamber,  a  receiver  located  in  one  of  the 
walls  of  the  chamber,  and  means  for  caus- 

ing the  combination  and  concentration  of 
portions  of  the  sound  waves  at  a  predeter- 

mined jjosition  with  respect  to  the  receiver  70 
within  the  chamber,  substantially  as  de- scribed. 

21.  The  combination  with  a  chamber,  of 
a  source  of  sound  within  the  chamber,  a  re- 

ceiver located  in  one  of  the  walls  of  the  75 
chamber,  means  for  causing  the  concentra- 

tion of  a  portion  of  the  sound  wave  at  a 
predetermined  position  with  respect  to  the 
receiver,  and  means  for  maintaining  the 
air  vidthin  the  chamber  in  homogeneity,  sub-  80 
stantially  as  described. 

22.  The  combination  with  a  chamber,  of 
a  source  of  sound  within  the  chamber,  a 
receiver  located  in  one  of  the  walls  of  the 

chamber,  means  for  causing  the  concentra-  85 
tion  of  a  portion  of  the  sound  wave  at  a 
predetermined  position  with  respect  to  the 
receiver  within  the  chamber,  and  means  for 
maintaining  the  air  within  the  chamber  in 
homogeneity,  substantially  as  described.         90 

23.  The  combination  with  a  chamber,  of 
a  source  of  sound  within  the  chamber,  a 
receiver  located  in  one  of  the  walls  of  the 

chamber,  means  for  causing  the  concentra- 
tion of  a  portion  of  the  sound  wave  at  a  95 

predetermined  position  with  respect  to  the 
receiver,  and  means  for  regulating  the  tem- 

perature  of   the    air   within   the   chamber 
in  order  to  maintain  it  in  homogeneity,  sub- 

stantially as  described.  100 
24.  The  combination  with  a  chamber,  of 

a  source  of  sound  •  Avithin  the  chamber,  a 
sound-absorbing  surface  within  the  cham- 

ber, a  receiver  located  in  one  of  the  walls 
of   the   chamber,   and   a  deflecting  surface  105 
within  the  chamber  positioned  to  cause  the 
concentration  of  a  portion  of  the  sound  wave 
at  a  predetermined  position  with  respect  to 
the  receiver,  substantially  as  described. 

25.  The  combination  with  a  chamber,  of  110 
a  source  of  sound  within  the  chamber,  a 
sound-absorbing  surface  within  the  cham- 

ber, a  receiver  located  in  one  of  the  walls  of 
the  chamber,  and  a  deflecting  surface  with- 

in the  chamber  positioned  to  cause  the  con-  115 
centration  of  a  portion  of  the  sound  wave 
at  a  predetermined  position  with  respect  to 
the  receiver  within  the  chambei-,  substan- 

tially as  described. 
26.  The  combination  with  a  chamber  hav-  120 

ing  hot-air  ducts  in  its  floor  and  cold-air 
ducts  in  its  ceiling,  of  a  source  of  sound 
within  the  chamber,  a  receiver  located  in 
one  of  the  walls  of  the  chamber,  and  means 
for  causing  the  concentration  of  a  portion  125 
of  the  sound  wave  at  a  predetermined  posi- 

tion with  respect  to  the  receiver,  substan- 
tially as  described. 

27.  The  combination  with  a  chamber  hav- 
ing hot-air  ducts  in  its  floor  and  cold-air  130 
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ducts  in  its  ceiling,  of  a  source  of  sound 
within  the  cliiunbcr  and  beyond  the  range 
of  action  of  the  air  ducts,  a  receiver  located 
in  one  of  the  walls  of  the  chamber  and  be- 

5  yond  the  range  of  ac^tion  of  the  air  ducts, 
and  means  for  causing  the  concentration  of 

a  portion  of  the  sound  wave  at  a  predeter- 
mined position  with  respect  to  the  receiver, 

substantially  as  described. 
10  28.  The  combination  with  a  chamber  hav- 

ing hot-air  dticts  in  its  floor  and  cold-air 
ducts  in  its  ceiling,  of  a  source  of  sound 
at  one  end  of  and  within  the  chamber,  a 

receiver  located  in  the  wall  of  the  chanilKu* 
15  opposite  the  source  of  sound,  and  means  for 

causing  the  concentration  of  a  portion  of 

the  sound  wave  at  a  predetermined  posi- 
tion with  respect  to  the  receiver,  substan- 

tially as  described, 
20  29.  The  combination  with  a  chamber  sub- 

stantially ovoidal  in  form,  of  a  sonrce  of 
sound  within  the  chamber,  a  receiver  located 
in  one  of  the  walls  of  the  chamber,  and 

means   for  causing  the  concenti-ation   of  a 
25  portion  of  the  sound  wave  at  a  predeter- 

mined position  with  respect  to  the  receiver, 
substantially  as  described. 

30.  The  combination  with  a  chamber  sub- 

stantially ovoidal  in  foi-m,  of  a  source  of 
30  sovnid  located  within  and  at  the  smaller  end 

of  the  chamber,  a  receiver  located  in  the 
wall  at  the  larger  end  of  the  chamber,  and 
means  for  causing  the  concentration  of  a 

portion  of  the  sound  wave  at  a  predeter- 
35  mined  ])ositioi\  Avith  respect  to  the  receiver, 

substantially  as  described. 
31.  The  combination  with  a  chamber  hav- 

ing hot-air  ducts  in  its  floor  and  cold-air 
ducts  in  its  ceiling,  of  a  source  of  sound 

40  at  one  end  of  the  chamber,  and  a  receiver 
located  at  the  other  end  of  the  chamber, 
substantially  as  described. 

32.  The  combination  with  a  chamber  hav- 

ing hot-air  ducts  in  its  floor  and  cold-air 
45  ducts  in  its  ceiling,  of  a  source  of  sound  at 

one  end  of  the  chamber,  a  receiver  located 
at  the  other  end  of  the  chamber,  and  means 
for  causing  the  concentration  of  a  portion 

of  the  sound  wave  at  a  predetermined  posi- 
tion with  respect  to  the  receiver,  substan-  50 

tiall^'  as  descrilwd. 
33.  The   combination   with    a    source   of 

sound,  of  a  receiver,  and  means  for  main- 
taining the  air  between  the  source  of  sound 

and  the  receiver  in   homogeneity,  substan-  55 
tially  as  described. 

34.  The  combination  with  a  chamber,  of 
a  source  of  sound  within  the  chamber,  a 
receiver  Avilhin  the  chamber,  and  means  for 

maintaining  the  air  between  the  source  of  60 
sound  and  the  receiver  in  homogeneity,  sub- 

stantially as  described. 
35.  The  combination  with  a  chamber,  of  a 

source  of  sound  within  the  chaml)er,  a  re- 
ceiver located  in  one  of  the  walls  of  the  65 

chamber,  means  for  causing  the  concentra- 
tion of  a  portion  of  the  sound  wave  at  a 

predetermined  jjosition  with  I'cspect  to  the 
receiver,  and  lighting  means  for  the  cham- 

ber located  beyond  the  range  of  action  of  the  70 

concentrating  means,  substantially  as  de- 
scribed. 

3().  The  combination  with  a  chamber  sub- 
stantially ovoidal  in  form,  of  a  source  of 

sound  within  and  at  the  snudler  end  of  the  75 

chamber,  a  receiver  located  in  the  wall  at 
the  larger  end  of  the  chamber,  means  for 
causing  the  concentration  of  a  portion  of 

the  sound  wave  at  a  predeternnned  posi- 
tion with  respect  to  the  receiver,  and  light-  80 

ing  means  located  at  opposite  sides  of  the 
chamber,  substantially  as  described. 

In  testimony  whereof,  I  have  signed  my 
name  to  this  specification  in  the  presence 
of  two  subscribing  witnesses. 

SYDNEY  I.  PRESCOTT. 

Witnesses : 
Frank  B.  Middletox,  Jr., 
Ethel  M.  Whitehead. 
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To  all  whom  it  may  concern: 
Be  it  knoAvn  that  I,  Sydney  I.  Prescott, 

a  citizen  of  the  United  States,  residing  at 
Camden,  county  of  Camden,  in  the  State  of 

5  Xe\Y  Jersey,  have  invented  a  new  and  useful 
Amplifier  for  Sound-Reproducing  Machines, 
of  which  the  following  is  a  specification. 

This  invention  relates  to  an  improvement 
in  amplifiers  for  sound  reproducing  ma- 
chines. 

Heretofore,  amplifiers  for  sound  repro- 
ducing machines  have  been  constructed  in  a 

form  progressively  increasing  in  diameter 
from  one  end  to  the  other.     In  such  struc- 

15  tures  there  is  produced  by  the  deflection  of 
the  sound  -  waves  passing  therethrough,  a 
series  of  sound-crashes.  Such  stiaictures  are 
acoustically^  imperfect  and  objectionable  for 
this  reason. 

20  It  is  one  of  the  objects  of  the  present  in- 
vention to  provide  an  amplifier  for  sound 

reproducing  machines  through  which  the 
sound-waves  will  pass  without  the  formation 
of  internal  sound-crashes.    It  has  been  found 

25  that  to  be  acousticalh'  perfect,  a  chamber  in 
which  sound-waves  are  propagated  should 
be  substantially  ovoid  or  egg-shaped.  In 
order  to  avoid  the  production,  within  such 
a  chamber,  of  sound  jars  it  is  necessary  that 
a  portion  of  the  surface  be  of  some  non- 
deflecting  or  sound-absorbing  material. 

It  is  another  object  of  the  present  inven- 
tion to  provide  an  amplifier,  a  portion  of  the 

wall  of  which  is  capable  of  deflecting  sound 
35  and  the  remainder  capable  of  absorbing sound. 

Still  another  object  is  the  production  of  an 
amplifier  ovoid  in  shape. 
With  these  and  other  objects,  not  specific- 

40  ally  mentioned,  in  view,  the  invention  con- 
sists in  certain  constructions  and  combina- 
tions which  will  be  hereinafter  fully  de- 

scribed and  then  specifically  set  forth  in  the 
claims  hereunto  appended. 

■*&  In  the  accompanying  drawings  which 
form  a  part  of  this  specification  and  in 
which  like  characters  of  reference  indicate 
the  same  parts,  Figure  1  is  a  longitudinal 
section  of  a  device  constructed  in  accordance 

5'''^  with  the  invention,  and  Fig.  2  is  an  end view  of  the  structure  illustrated  in  Fig.  1. 
In  carrjang  the  invention  into  effect  there 

is  iDrovided  an  amplifier  which  maj^  vary 
within  wide  limits.     In  the  best  construc- 

55  tions,  however,  an  ovoidal  amplifier  1 ;  that 
is  to  say,  an  amplifier  which  is  substantially 

30 

I  egg-shaped,  is  employed.  This  amplifier  is 
provided  with  a  sound  deflecting  surface  2, 
located,  in  the  device  selected  to  illustrate 
the  invention,  at  the  smaller  end  of  the  am-  60 
plifier,  although  in  certain  constructions  the 
deflecting  surface  may  be  otherwise  located. 
The  amplifier  1  is  also  provided  with  a 
sound  -  absorbing  surface  3  located  at  the 
larger  end  thereof,  although  in  certain  con-  65 
structions  it  may  be  otherwise  located.  In 
the  operation  of  the  device  so  far  described, 
the  sound-waves  travel  from  the  smaller  to- 

ward the  larger  end  and  in  directions  at  an 
angle  to  the  axis  of  the  amplifier,  so  that  the  70 
entire  inclosure  is  filled  with  sound.  That 
portion  of  the  sound-wave  which  strikes  the 
surface  2  is,  however,  deflected  from  its  ini- 

tial course  as  indicated  by  the  dotted  lines 
in  Fig.  1.  That  portion  of  the  sound-waves  75 
which  strike  the  surface  3  would,  if  this  sur- 

face was  a  deflecting  surface,  be  thrown  back 
against  the  central  portion  of  the  wave  and 
thereby  form  a  sound  jar.  The  surface  3 
being  a  sound-absorbing  surface  no  deflec-  80 
tion  takes  place  and  the  formation  of  sound 
jars  is  thereby  prevented. 

Means  are  provided  for  varying  the  vol- 
ume of  the  sound  issuing  from  the  amplifier, 

and  this  means  may  vary  within  wide  limits.  85 
In  the  best  constructions,  however,  and  as 
shown,  the  amplifier  has  an  opening  4  in 
its  larger  end,  and  a  closure  is  formed  by 
a  pair  of  doors  5,  hinged  to  the  wall  of  the 
amplifier  although  it  is  to  be  understood  90 
that  any  suitable  closure  may  be  employed 
for  the  purpose  of  closing  the  opening  and 
thereby  vary  the  sound. 

Changes  and  variations  may  be  made  in 
the  structure  by  which  the  invention  is  car-  95 
ried  into  effect.     The  invention,  therefore, 
is  not  to  be  restricted  to  the  precise  details 
of  the  structure  shown  aad  described. 
What  is  claimed  is: 

1.  An  ovoidal  amplifier  for  a  sound  re-  100 
producing  machine,  a  portion  of  the  walls 
of  the  amplifier  being  capable  of  deflecting 
sound  ancl  the  remainder  being  capable  of 
absorbing  sound,  substantially  as  described. 

2.  An  ovoidal  amplifier  for  a  sound  re-  105 
producing  machine,  the  smaller  end  of  which 
has  a  sound  deflecting  surface  and  the  larger 
end    a   sound    absorbing   surface,   substan- 

tially as  described. 
3.  In  a  sound  reproducing  machine,  the  110 

combination   with    an    ovoidal   amplifier  a 
portion   of   which   has   a   sound    deflecting 
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surface  and  the  remainder  a  sound  absorb- 

ing surface,  of  means  for  varying  the  vol- 
ume of  tone  issuing  from  the  amplifier, 

substantially  as  described. 
5  4.  In  a  sound  reproducing  machine,  the 

combination  with  an  ovoidal  amplifier  a 

portion  of  Avhich  has  a  sound  deflecting  sur- 
face and  the  remainder  a  sound  absorbing 

surface,  of  a  closure  for  varying  the  volume 

10  of  tone  issuing  from  the  amplifier,  substan- 
tially as  described. 

5.  An  ovoidal  amplifier  for  a  sound  re- 

producing machine  having  a  sound  deflect- 
ing surface  and  a  sound  absorbing  surface, 

15  an  inlet  port  in  the  deflecting  surface  and 

an  outlet  port  in  the  absorbing  surface,  sub- 
stantially as  described. 

G.  An  ovoidal  amiDlifier  for  a  sound  re- 
producing machine  the  smaller  end  of  which 

20  has  a  sound  deflecting  surface  and  an  inlet 
port  and  the  larger  end  a  sound  absorbing 
surface  and  an  outlet  port,  substantially  as 
described. 

7.  An  amplifier  for  a  sound  reproducing 

25  machine,  a  portion  of  the  walls  of  the  ampli- 
fier being  capable  of  deflecting  sound  and 

the  remainder  being  capable  of  absorbing 
sound  whereb}'  deflection  across  the  axis  of 
the  amplifier  is  prevented,  substantially  as 

30  described. 

S.  An  amplifier  for  a  sound  reproducing 
machine  having  a  smaller  and  a  larger  end, 
the  smaller  end  of  which  has  a  sound  de- 

flecting surface  and  the  larger  end  a  sound 
35  absorbing  surface  whereby  deflection  across 

the  axis  of  the  amplifier  is  prevented,  sub- 
stantially as  described. 

9.  In  a  sound  reproducing  machine,  the 
combination  with  an  amplifier  a  portion  of 

40  which  has  a  sound  deflecting  surface  and 
the  remainder  a  sound  absorbing  surface 
whereby  deflection  across  the  axis  of  the 
amplifier  is  prevented,  of  means  for  varying 

the  volume  of  sound  issuing  from  the  ampli- 
fier, substantially  as  described.  45 

10.  In  a  sound  reproducing  machine,  the 
combination  with  an  amplifier  a  portion  of 
which  has  a  sound  deflecting  surface  and 
the  remainder  a  sound  absorbing  surface 
whereby  deflection  across  the  axis  of  the  50 
amplifier  is  prevented,  of  a  closure  for  vary- 

ing the  volume  of  sound  issuing  from  the 
amplifier,  substantially  as  described. 

11.  An  amplifier  for  a  sound  reproducing 
machine  having  a  sound  deflecting  siirfaa;,  55 
an  inlet  port  in  the  deflecting  surface,  a 
sound  absorbing  surface  whereby  deflection 
across  the  axis  of  the  amplifier  is  prevented, 
and  an  outlet  port  in  the  absorbing  surface, 
substantially  as  described.  60 

12.  xVn  amplifier  for  a  sound  reproducing 
machine  the  smaller  end  of  which  has  a 
sound  deflecting  surface  provided  with  an 
inlet  port  and  the  larger  end  of  which  has 
a  sound  absorbing  surface  whereby  deflec-  65 
tion  across  the  axis  of  the  amplifier  is  pre- 

vented and  being  provided  with  an  outlet 
port,  substantially  as  described. 

13.  An   ovoidal   amplifier  for   sound    re- 
producing machines,  a  portion  of  its  walls  70 

being  capable  of  absorbing  sound  whereby 
deflection  across  the  axis  of  the  amplifier 

is  prevented,  substantially  as  described. 

14.  An  ovoidal  amplifier  for  sound  re- 
producing machines  the  Avails  of  the  larger  75 

end  of  which  are  capable  of  absorbing  sound 
Avhereby  deflection  across  the  axis  of  the 

amplifier  is  prevented,  substantially  as  de- scribed. 
In  testimony  whereof,  I  have  signed  my  80 

name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

SYDNEY  I.  PKE SCOTT. "Witnesses : 

Frank  B.  Middletox,  Jr., 
Ethel  M.  Whitehead. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Sydney  I.  Peescott, 

a  citizen  of  the  United  States,  residing  at 
Camden,  county  of  Camden,  in  the  State  of 

5  New  Jersey,  have  invented  a  new  and  use- 

ful Sound-Eeproducing  Machine,  of  which 
the  following  is  a  specification. 

This  invention  relates  to  improvements  in 
sound  reproducing  machines. 

10  Heretofore,  there  have  been  in  use  two  dis- 
tinct types  of  sound  reproducing  machines, 

both  of  which  utilized  a  record  of  sound  vi- 

brations. In  one  type,  the  stylus  operating 
in   connection   with  the  record   vibrated   a 

15  diaphragm  which  set  up  corresponding 
sound  impulses.  In  the  other  type,  the 
stylus  operated  a  valve  which  controlled  a 

flow  of  air  under  pressure^  the  sound  im- 
pulses being  generated  in  this  case  by  the  in- 

20  terruption  of  the  flow  of  the  air.  In  the 
diaphragm  type  of  machine,  the  impulses 
were  produced  by  compressing  the  air  be- 

tween the  diaphragm  and  a  compression  sur- 
face in  close  proximity  thereto,  the  impulses 

25  escaping  through  an  outlet  port  in  the  com- 
pression surface.  When  the  diaphragm  was 

moved  toward  the  compression  surface,  the 
air  in  the  space  between  the  two  was  slightly 
compressed  and  this  resulted  in  a  slight  flow 

30  of  air  through  the  outlet  port.  When  the 
diaphragm  moved  in  the  opposite  direction ; 
that  is  to  say,  away  from  the  compression 
surface,  the  tendency  was  to  create  a  partial 
vacuum  between  the  diaphragm  and  the  com- 

35  pression  surface,  and  draw  back  into  this 
space  the  air  which  had  just  been  forced  out. 
Thus  was  produced  an  area  of  rarefaction 
following  the  area  of  compression.  In  view 
of  the  fact  that  the  diaphragm  exerted  a 

40  force  during  the  rarefaction  period  equal  to 
the  force  exerted  during  the  compression 
period,  what  was  done  during  the  compres- 

sion period  was  partially  undone  during  the 
rarefying  period.     The  result  was  the  par- 

45  tial  obliteration  of  the  sharp  line  of  demar- 
cation between  the  successive  areas  of  com- 

pression and  rarefaction.  The  absence  of 
a  sharj)  line  of  demarcation  between  the 
area  of  compression  and  the  area  of  rare- 

50  faction  which  together  form  what  is  com- 
monly known  as  an  air  vibration,  results  in 

a  sound  which  is  more  indistinct  than  it 

should  be,  and  the  higher  the  pitch  and  the 
greater  the  volume  of  the  sound,  the  greater  , 

is  the  loss.    What  is  known  as  "  blasting  "of  55 
the  tone  is  partially  due  to  the  action  above referred  to. 

It  is  one  of  the  objects  of  this  invention 
to  provide  means  whereby  the  sharp  line  of 
demarcation  between  the  successive  areas  of  60 
compression  and  rarefaction  shall  not  be  af- 

fected by  the  means  employed  for  imparting 
sound  impulses. 
A  further  object  of  the  invention  is  to 

provide  means  for  conducting  a  continuous  65 
flow  of  air  to  the  impulse  or  compression 
surface,  so  that  there  will  be  no  tendency  of 

the  impulse  imparting  means  to  retard'  the propagation  of  the  successive  areas  of  com- 
pression and  rarefaction.  70 

Another  object  of  the  invention  is  to  pro- 
vide means  for  conducting  a  continuous  flow 

of  air  to  and  across  the  compression  surface 
in  a  plurality  of  streams  so  that  there  will 
be  no  uneven  action  while  sound  impulses  75 
are  imparted  to  the  air  covering  the  com- 

pression surface. 
With  these  and  other  objects,  not  specific- 

ally mentioned,  in  view,  the  invention  con- 
sists in  certain  constructions  and  combina-  80 

tions  which  will  hereinafter  be  fully  de- 
scribed and  then  specifically  pointed  out  in 

the  claims  hereunto  appended. 
In  the  accompanjang  drawings  which 

form  a  part  of  this  specification,  and  in  85 
which  like  characters  of  reference  indicate 

the  same  parts,  Figure  1  is  a  side  elevation 
of  a  device  constructed  in  accordance  with 

the  invention;  Fig.  2  is  a  plan  view  of  the 
structure  illustrated  in  Fig.  1;  Fig.  3  is  a  90 
section  on  the  line  3 — 3  of  Fig.  2 ;  Fig.  4  is 
a  section  on  the  line  4 — 4  of  Fig.  1 ;  and  Fig. 
5  is  a  detailed  view. 

In    sound    reproducing    machines    when 
sound  impulses  are  imparted  to  the  air,  it  is  95 
desirable  that  the  line  of  demarcation  be- 

tween the  successive  areas  of  compression 
and   rarefaction   be   kept   sharply   defined, 
particularly  when  notes  of  high  pitch  or 
great  volume  are  reproduced,  for  unless  this  100 
is  done  there  is  clanger  of  the  note  being 
blasted.     In  carrying  the  present  invention 
into  effect,  therefore,  means  are  provided  for 
maintaining  the  sharp  line  of  demarcation 
between  the  successive  areas  of  compression  105 
and  rarefaction,  before  diffusion  in  the  at- 

mosphere, and  this  means  may  vary  within 
wide  limits.     While  in  some  constructions 
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other  means  may  be  employed  for  this  pur- 
pose, in  liie  best  constructions  the  desired 

residt  will  be  effected  by  conducting  a  con- 
tinuous flow  of  air  to  the  moans  foi'  iinpart- 

5  ing"  sound  impulses,  so  that  there  will  be  no 
tendency  of  the  sound  imparting  means  to 

partiall)'  obliterate  the  sharp  line  of  demar- 
cation above  referred  to,  by  a  reflex  action. 

While  other  means  for  imparting  sound 
iO  impulses  may,  in  some  constructions,  be 

used,  in  the  best  constructions  this  means 

will  include  a  diaphragm  and  a  cooperat- 
ing compression  surface,  both  of  which  may 

vary  within  wide  limits.     When  a  compres- 
15  sion  surface  is  used,  a  continuous  flow  of  air 

will  be  conducted  to  and  across  it,  prefer- 
ably in  a  plurality  of  streams  converging 

radially  toward  a  common  center,  so  that  the 
impulse  imparted   to   the   air   covering  the 

20  compression  surface  will  be  conducted 
evenly  to  the  common  center.  xVs  shown, 
there  is  provided  a  diaphragm  1  mounted,  in 
a  manner  well  known  in  the  art,  in  a  sound 
box  2.     In  close  proximity  to  the  diaphragm 

25  1  is  a  compression  surface  3.  The  compres- 
sion surface  3  is  provided  with  a  series  of 

radial  channels  4  crossing  its  face,  these 
channels  forming  means  for  conducting  a 
continuous  flow  of  air  to  and  across  the  sur- 

30  face.  In  the  device  selected  to  illustrate  the 
invention,  the  compression  surface  is  flat 

and  circular,  although  it  will  be  readily  un- 
derstood that  other  forms  maj^  in  some  con- 

structions, be  used.     The  compression  sur- 
36  face  is  provided  Avith  an  outlet  port  5  which 

is,  or  may  be,  centrally  located,  and  the 
channels  4,  before  referred  to,  are  in  com- 

munication with  this  outlet  port.  When  the 
diaphragm  moves  toward  the  compression 

40  surface,  the  impulse  set  up  escapes  through 
the  outlet  port  6  in  the  same  manner  as  it 
does  in  many  sound  boxes  well  known  in  the 

art;  that  is  to  say,  the  air  compressed  be- 
tween the  diaphragm  and  the  compression 

45  surface  moves  outwardly  through  the  outlet 
port  5.  When  the  diaphragm  moves  away 
from  the  compression  surface,  a  larger  space 
is  formed  between  it  and  the  compression 
surface,  and  this  space  must  be  filled  with 

50  air.  Air  is  conducted  through  the  channels 

4,  before  I'eferred  to,  to  take  the  place  of  the 
air  expelled  through  the  outlet  port  5,  so 

that  there  is  no  reflex  action  or  partial  ob- 
literation of  the  sharp  line  of  demarcation 

55  between  an  area  of  compression  which  has 
just  passed  through  the  outlet  port  5  and 
the  following  area  of  rarefaction.  In  order 
to  supply  a  continuous  flow  of  air  to  the 

channels  4,  there  is  provided  a  series  of  by- 
60  passes  6,  one  for  each  channel,  around  the 

gaskets  7  and  edge  of  the  diaphragm  1,  and 
in  communication  with  a  chamber  8  within 

which  the  diaphragm  is  mounted.  These 

by-passes  provide  means  for  conducting  a 
66  continuous  flow  of  air  from  the  opposite  side 

of  the  diaphragm  to  the  compression  sur- 
face. It  will  be  readily  understood  that 

since  the  distance  from  the  diaphragm  to 
the  base  of  the  channels  4  is  very  much 

greater  than  the  distance  from  the  dia-  70 
phragm  to  the  impulse  field  or  compression 
surface,  that  there  will  be  no  interrupticm  to 
the  continuous  flow  of  the  air  through  the 
channels  for  there  will  be  little  or  no  com- 

pression of  the  air  within  the  channels.  75 
The  impulse  set  up  between  the  diaphiagm 
and  compression  surface  will,  however,  be 
imparted  to  the  air  within  the  channels. 

The  continuously  flowing  air  may  be  ob- 
tained from  any  suitable  source  of  supply.  80 

In  the  device  selected  to  illustrate  the  in- 
vention, the  air  will  come  from  a  suitable 

source  of  supply,  not  shown,  through  a  pipe 
9  mounted  on  the  under  side  of  a  sound  con- 

ducting tube  10  forming  a  part  of  the  repro-   85 
ducing  apparatus,  and  the  construction  of 
which  is  well  known  in  the  art.     The  air 

pipe.  9  is  in  communication  with  a  channel 
11  formed  in  a  T-coupling  12  on  the  end 
of    the    sound    conducting    tube    10.     The  90 
channel  11  is  in  turn  in  communication  with 
a  bent  tube  13  one  end  of  which  is  connected 

with  the  sound  box  2,  its  interior  being  in 
communication  with  the  chamber   8.    The 

outlet  jiort  5,  before  referred  to,  is  in  com-  95 
niunication  with  a  bent  tube  14,  one  end  of 
which  is  in  communication  with  a  channel 

15  formed  in  the  T-coupling  12  and  which 
discharges   into   the   interior   of  the   sound 

conducting  arm  10.     A  more  detailed  de-  100 
scription  of  this  part  of  the  device  is  deemed 

unnecessary  to  an  understanding  of  the  in- 
A'^ention  and  is,  therefore,  omitted  in  the  in- 

terest of  brevity   and   clearness.     The   dia- 
phragm 1  is  connected  in  the  usual  manner  i05 

with  a  stylus  16  which  operates  in  conjunc- 
tion with  a  record  disk  17.     A  detailed  de- 

scription of  the  connections  between  the  dia- 
phragm  1   and  the  stylus  16,  and  of  the 

record  17  and  its  operating  mechanism,  not  110 
being  necessary  to  an  understanding  of  the 
present  invention,  is  omitted  in  the  interest 
of  brevity  and  clearness. 

In  view  of  the  foregoing,  a  detailed  de- 
scription of  the  operation  of  the  device  is  115 

considered  unnecessary. 
Changes  and  variations  may  be  made  in 

the  structure  by  which  the  invention  is  car- 
ried into  effect.     The  invention,  therefore, 

is  not  to  be  restricted  to  the  precise  details  120 
of  the  structure  shown  and  described. 

AVhat  is  claimed  is : 

1.  In  a  sound  reproducing  machine,  the 
combination  with  a  compression  surface,  of 
means  for  conducting  a  continuous  flow  of  125 
air  to  and  across  said  surface  in  a  plurality 
of  streams,  substantially  as  described. 

2.  In  a  sound  reproducing  machine,  the 
combination  with  a  compression  surface,  of 
means  for  conducting  a  continuous  flow  of  130 
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air  to  and  across  said  surface  in  a  plurality 
of  converging  streams  substantially  as  de- 
scribed. 

3.  In  a  sound  reproducing  machine,  the 
5  combination  with  a  circular  compression 

surface,  of  means  for  conducting  a  continu- 
ous flow  of  air  to  and  radially  across  said 

surface  in  a  plurality  of  streams,  substan- 
tially as  described. 

10  4.  In  a  sound  reproducing  machine,  the 
combination  with  a  circular  compression 
surface  having  a  plurality  of  radial  chan- 

nels, of  means  for  conducting  a  continuous 
flow  of  air  to  and  through  said  channels, 

15  substantially  as  described. 
5.  In  a  sound  reproducing  machine,  the 

combination  with  a  compression  surface,  of 
means  for  conducting  a  continuous  flow  of 
air  to  and  across  said  surface  in  a  plurality 

20  of  streams,  and  means  for  imparting  sound 
impulses  to  the  air  covering  the  compression 
surface,  substantially  as  described. 

G.  In  a  sound  reproducing  machine,  the 
combination  with  a  compression  surface,  of 

25  means  for  conducting  a  continuous  flow  of 
air  to  and  across  said  surface  in  a  plurality 
of  converging  streams,  and  means  for  im- 

parting sound  impulses  to  the  air  covering 
the  compression  surface,  substantially  as  de- 

30  scribed. 

7.  In  a  sound  reproducing  machine,  the 
combination  with  a  circular  compression 
surface,  of  means  for  conducting  a  continu- 

ous flow  of  air  to  and  radially  across  said 
35  surface  in  a  plurality  of  streams,  and  means 

for  imparting  sound  impulses  to  the  air 
covering  the  compression  surface,  substan- 
tiall}^  as  described. 

8.  In  a  sound  reproducing  machine,  the 
40  combination    with    a    circular    compression 

surface  having  a  plurality  of  radial  chan- 
nels, of  means  for  conducting  a  continuous 

flow  of  air  to  and  through  said  channels, 
and  means  for  imparting  sound  impulses  to 

45  the  air  covering  the  compression  surface, 
substantially  as  described. 

9.  In  a  sound  reproducing  machine,  the 
combination  with  a  compression  surface,  of 
means  for  conducting  a  continuous  flow  of 

50  air  to  and  across  said  surface  in  a  plurality 
of  streams,  and  a  diaphragm  for  imparting 
sound  impulses  to  the  air  covering  the  com- 

pression surface,  substantially  as  described. 
10.  In  a  sound  reproducing  machine,  the 

55  combination  with  a  compression  surface,  of 
means  for  conducting  a  continuous  flow  of 
air  to  and  across  said  surface  in  a  plurality 
of  converging  streams,  and  a  diaphragm  for 
imparting  sound  impulses  to  the  air  cover- 

60  ing  the  compression  surface,  substantially  as 
described. 

11.  In  a  sound  reproducing  machine,  the 
combination  with  a  circular  compression 

surface,  of  means  for  conducting  a  contin- 
65  uous  flow  of  air  to  and  radially  across  said 

surface  in  plurality  of  streams,  and  a  dia- 
phragm for  imparting  sound  impulses  to  the 

air  covering  the  compression  surface,  sub- 
stantially as  described. 

1-2.  In  a  sound  re23roducing  machine,  the  70 
combination  with  a  circular  compression 
surface  having  a  plurality  of  radial  chan- 

nels, of  means  for  conducting  a  continuous 
flow  of  air  to  and  through  said  channels, 
and  a  diaphragm  for  imparting  sound  im-  75 
pulses  to  the  air  covering  the  compression 
surface,  substantially  as  described. 

13.  In  a  sound  reproducing  machine,  the 
combination  with  a  chamber,  of  a  diaphragm 
within  the  chamber,  a  compression  surface  go 
on  one  side  of  the  diaphragm,  and  means 
for  conducting  a  continuous  flow  of  air  from 
the  opposite  side  of  the  diaphragm  to  the 
compression  surface,  substantially  as  de- 

scribed. 85 
11.  In  a  sound  reproducing  machine,  the 

combination  with  a  chamber,  of  a  diaphragm 
within  the  chamber,  a  compression  surface 
on  one  side  of  the  diaphragm,  and  means 
for  conducting  a  continuous  flow  of  air  in  a  90 
plurality  of  streams  from  the  opposite  side 
of  the  diaphragm  to  the  compression  sur- 

face, substantially  as  described. 
15.  In  a  sound  reproducing  machine,  the 

combination  with  a  compression  surface,  of  95 
means  for  conducting  a  continuous  flow  of 

air  to  the  surface,  a  diaphrag-m  for  impart- 
ing sound  impulses  to  the  air  covering  the 

compression  surface,  the  compression  sur- 
face being  provided  with  an  outlet  port  for  100 

the  sound,  substantially  as  described. 
16.  In  a  sound  rejDroducing  machine,  the 

combination  Avith  a  compression  surface,  of 
means  for  conducting  a  continuous  flow  of 
air  to  the  surface,  a  diaphragm  for  impart-  105 
ing  sound  impulses  to  the  air  covering  the 
compression  surface,  the  compression  surface 
being  provided  with  a  centrally  located  out- 

let j)ort  for  the  sound,  substantially  as  de- 
scribed. 110 

17.  In  a  sound  reproducing  machine,  the 
combination  with  a  compression  surface 
having  an  outlet  port  for  the  sound,  of 
means  for  conducting  a  continuous  flow  of 
air  to  and  across  the  compression  surface  to  115 
the  port,   and  means  for  imparting  sound 
impulses  to  the  air  covering  the  compres- 

sion surface,  substantially  as  described. 
18.  In  a  sound  reproducing  machine,  the 

combination  with  a  compression  surface  120 
having  a  centrally  located  outlet  port  for 
the  sound,  of  means  for  conducting  a  con- 

tinuous flow  of  air  to  and  across  the  com- 
pression surface  to  the  port,  and  means  for 

imjDarting  sound  impulses  to  the  air  cover-  125 
ing  the  compression  surface,  substantially  as 
described. 

19.  In  a  sound  reproducing  machine,  the 
combination  Avith  a  compression  surface 
having   an  outlet  port   for   the   sound,   of  130 
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moans  for  coiuliu'(iii<r  a  coiilimious  flow  of 
air  to  and  across  tlic  compression  surface  to 
the  port,  anil  a  diaphragm  imparting  sound 
impulses  (o  the  air  covering  tlie  compression 

6  surface,  substantially  as  described. 

•JO.  In  a  sound  reproducing  machine,  the 
combination  Avith  a  compression  surface 
having  a  centrally  located  outlet  port  for 
the  sound,  of  means  for  conducting  a  con- 

10  linuous  flow  of  air  to  and  across  the  com- 

j)ression  surface  to  the  port,  and  a  dia- 
phragm imparting  sound  impulses  to  the 

air  covering  the  compression  surface,  sub- 
stantially as  described. 

15  '-il.  In  a  sound  reproducing  machine,  the 
combination  with  a  chamber,  of  a  diaphragm 
within  the  chamber,  a  compression  surface 

on  one  side  of  the  diaphragm,  and  a  by- 
pass for  conducting  a  continuous  flow  of  air 

20  from  the  opposite  side  of  the  diaphragm  to 

the  compression  surface,  substantially  as  de- 
scribed. 

22.  In  a  sound  reproducing  machine,  the 
combination  with  a  chamber,  of  a  diaphragm 

within  the  chamber,  a  compression  surface  25 

on  one  side  of  the  diaphragm^  and  a  plu- 
rality of  by-passes  for  conducting  a  contin- 

uous flow  of  air  in  a  plurality  of  .streams 
fronj  the  opposite  side  of  the  diaphragm  to 

the  compression  sux'face,  substantially  as  de-  30 scribed. 

•2'-'>.  In  a  sound  reproducing  machine,  the 
combination  with  a  chamber,  of  a  diaphragm 
within  the  chamber,  a  compression  surface 
on  one  side  of  the  diaphragm  and  havinj^  a  35 
plurality  of  radial  channels,  and  a  plurality 

of  by-passes  for  conducting  a  continuous 
flow  of  air  in  a  plurality  of  streams  from 
the  opposite  side  of  the  diaphragm  to  the 
channels  in  the  compression  surface,  sub-  40 
stantially  as  described. 

In  testimony  whereof,  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

SYDNEY  I.  PRESCOTT. 
Witnesses : 

Frank  B.  Miduleton,  Jr., 
Ethel  M.  Whitehead. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Sydney  I.  Ppiescott, 

a  citizen  of  the  United  Btates,  residing  at 
Camden,  county  of  Camden,  in  the  State  of 

JS'ew  Jersey,  have  invented  a  new  and  useful 
Improvement  in  Sound-Record-Duplicating 
Apj)aratus,  of  which  the  following  is  a  speci- 
fication. 

This  invention  relates  to  an  improvement 
in  sound  record  dujDlicating  apparatus,  par- 

ticularly to  that  type  of  sound  records 
known  as  "  di.sk  "  records. 

In  making  sound  records  of  this  type, 
what  is  known  as  a  master  record  is  .first 

made  in  a_waxy  substance.  This  is  done  by 
a  stylus  operated  by  a  diaphragm  set  in  mo- 

tion by  sound  waves  traveling  through  the 
air  from  a  source  of  sound  to  the  recording 
apparatus.  In  this  operation  the  record 
groove  is  necessarily  scratched,  cut  or  en- 

aved  to  its  full  depth.  Although  the 
depth  and  width  of  the  groove  is  very  lim- 

ited, yet  the  power  of  the  sound  waves  act- 
ing upon  the  diaphragm  that  operates  the 

stylus  is  also  very  limited,  and  very  little  re- 
sistance set  up  b}^  the  material  of  Avhich  the 

master  record  is  composed  results  in  an  un- 
even or  rough  groove.  Such  resistance  ex- 

ists in  every  known  material  adapted  for  use 
in  a  master  record.  The  stylus,  in  ploAving 
through  the  material,  chatters  more  or  less, 
even  when  the  vibrations  are  faithfully 
traced  or  marked  in  the  face  of  the  master 

record ;  that  is  to  say,  the  speed  of  the  feed- 
ing movement  of  the  master  record  to  the 

tool  is  so  great  that  the  tool  is  more  or  less 
overloaded,  and  this  results  in  the  chattering 
above  referred  to.  Heretofore,  the  record 
groove  of  a  master  record  has  never  been 
perfectly  smooth  for  the  above  reason.  The 

roughness  in  the  walls  of  the  groove  pro- 
duced by  the  chattering  of  the  tool  results, 

when  the  sound  is  reproduced,  in  a  sort  of  a 
scratching  noise  entirely  foreign  to  the  sound 
to  be  reproduced.     This  is  objectionable. 

It  is  one  of  the  objects  of  this  invention 
to  provide  an  apparatus  capable  of  forming 
a  record  groove  that  shall  be  not  only  a 
faithful  representation  of  sound  vibrations, 
but  shall  have  perfectly  smooth  walls. 

Heretofore,  after  a  master  record  has  been 

made  by  the  usual  method,  it  has  been  cus- 
tomary to  make  a  negative  of  the  same  by 

an  electro -typing  process,  and  from  this  neg- 
ative pressing  commercial  records.  Since 

the  groove  of  the  master  record  is  not  per- 

fectly smooth,  it  follows  that  the  grooves  of 
the  commercial  records  made  therefrom  will 
not  be  perfectly  smooth,  even  when  there  are 
no  imperfections  produced  by  the  electro-  60 
typing  and  pressing  processes. 

It  is  another  object  of  this  invention  to 
provide  means  for  making  a  master  record, 
the  groove  of  which  has  perfectly  smooth 
walls,  so  that,  by  the  electro -typing  and  65 
pressing  processes  now  in  use,  commercial 
records  can  be  manufactured  in  a  higher  de- 

gree of  perfection  than  has  been  heretofore 

possible. In  recording,  it  is  necessary  that  the  ma-  70 
terial  be  fed  to  the  recording  tool  at  a  com- 

paratively high  speed,  that  most  commonly 
used  being  about  seventy  feet  per  minute. 
Heretofore,  the  structure  commonly  used  un- 

der these  conditions  included  a  tool  which  75 

cut,  or  plowed  out  material  from  the  face  of 
the  record  blank  to  form  a  groove  of  full 
depth  and  width.     A  rotating  cutter  could 
not  be  used  because  of  the  high  speed  of  the 
feeding    movement.     Where    a    groove    or  80 
channel  is  to  be  cut  in  certain  material  to  its 

full  depth  and  width  in  one  operation,  a  cut- 
ter rotating  at  high  speed  will  produce  a 

smooth  groove   free  from  chattered  walls, 
when   the   feeding  movement   is   relatively  85 slow. 

It  is  a  further  object  of  this  invention, 

therefore,  to  provide  a  device  in  which  a.  ro- 
tating cutter  or  milling  cutter  may  be  used 

t5  produce  a  groove  the  walls  of  which  are  90 
free  from  roughness  or  chatter,  the  feeding 
movement  being  relatively  slow. 

Still  another  object  is  to  provide  a  device 
that  can  be  used  in  connection  with  a  master 

record,  or  even  with  a  commercial  record  95 
produced  by  the  process  heretofore  used,  and 
that  will  duplicate  the  groove  in  such  rec- 

ord, the  duplicated  groove  being  free,  how- 
ever, from  the  chattered  walls. 

With  these  and  other  objects,  not  specific-  100 
ally  mentioned,  in  view,  the  invention  con- 

sists in  certain  constructions  and  combina- 
tions which  will  be  hereinafter  fully  de- 

scribed and  then  specifically  pointed  out  in 
the  claims  hereunto  appended.  105 
In  the  accompanying  drawings  which 

form  a  part  of  this  specification  and  in 
which  like  characters  of  reference  indicate 

the  same  parts.  Figure  1  is  a  plan  view  of  a 
machine  constructed  in  accordance  with  the  HO 
invention.  Fig.  2  is  a  sectional  elevation  of 
the  structure  illustrated  in  Fig.  1,  the  section 
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being  taken  on  the  line  2 — 2  of  Fig.  1.     Fig. 
3  is  an  end  elevation  of  the  structure  shown 

in  Fig.  1,  certain  parts  being  omitted.     Fig. 
4  is  a  detailed  view  of  the  milling  cutter 

5  illustrated  in  the  structure  shown  in  Fig.  1. 

In  carrying  the  invention  into  eft'oct  there is  provided  a  sound  record  blank  upon  the 
surface  of  which  a  record  groove  is  to  be 
fo)-uied,and  this  blank  may  vary  witliin  wide 

10  limits.     It  maybe  of  wax  or  a  wax-like  sub- 
stance, or  it  may  be  of  metal  or  other  sub- 

"' stance  suitable  for  the  purpose.     In  the  best 
I  constructions,  a   metal   sound   record   blank 
,  will  be  used,  because  after  the  groove  is  cut 

15  in  its  face  a  permanent  practically  inde- 
structible master  record  is  obtained,  while 

it  is  well  known  that  the  life  of  the  wax 
master  records  heretofore  used  is  relatively 
limited.     Furthermore,  the   metallic  record 

20  of  the  present  invention  is  less  liable  to  in- 
jury in  handling  than  the  wax  records  here- 

tofore used.  Such  a  record  blank  of  the 
disk  type  is  shown  in  the  drawings  and  is 
marked  1,  although  it  is  to  be  understood 

25  that  blanks  of  other  forms,  as  for  instance 
cylindidcal  blanks,  may  be  used  in  certain 
constructions. 

There  is  provided  a  support  for  the  sound 
record   blank,   and  this  sujjport  may   var}' 

30  within  Avide  limits.  Where  a  cylindrical 
blank  is  used  the  support  will,  of  course,  be 

ditl'oient  from  that  used  when  recoixls  of  the 
disk  type  are  made.  In  the  best  construc- 

tions, however,  and  as  shown,  a  support  2 
35  is  shown,  this  support  being  in  the  form  of 

a  turntable  rotatably  mounted  upon  a  post 
3  secured  in  the  frame  4  of  the  structure. 

For  the  purpose  of  cutting  a  gi-oove  in  the 
record  blank  having  perfectly  smooth  walls, 

40  there  is  provided  a  milling  cutter,  and  this 
cutter  maj'  vary  within  wide  limits.  In  the 
best  constructions,  however,  a  milling  cutter 
5  rotating  at  high  speed  will  be  employed. 
This  cutter  has  a  point  corresponding  in 

45  shape  to  the  shape  of  the  groove  to  be 
produced    and    is   provided    with    a    shank 
6  journaled  in  a  bearing  7  formed  in  a 
stem  8  threaded  into  a  boss  9,  so  that  it 
may    be    adjusted    toward    or    away    from 

50  the  face  of  the  record.  In  the  device  se- 
lected to  illustrate  the  invention,  there  is 

provided  a  lock-nut  10  threaded  on  the  stem 
8  and  contacting  with  the  upper  face  of  the 
boss  9  before  referred  to.     By  means  of  this 

55  structure  the  depth  of  the  groove  may  be 
regulated  and  the  cutter  held  in  adjusted 

position.  "\^niile  the  structure  just  described provides  for  an  adjustable  milling  cutter,  it 
is  to  be  understood  that  other  means  for  ad- 

60  justing  the  cutter  ma}-  be  used,  and  indeed  in 
certain  constructions  the  milling  cutter  may 
be  mounted  in  a  fixed  position  and  the  record 
blank  may  be  adjusted  to  the  milling  cutter, 
and  in  certain  other  constructions  both  may 

65  be  adjusted. 

While  in  certain  constructions  the  milling 
cutter  may  o|)erate  in  a  fixed  position  and 
the  recoi'd  blank  be  moved  with  respect 
thereto;  in  the  best  constructions,  and  as 
shown,  the  milling  cutter  is  a  traveling  and  70 
swinging  cutter  operating  in  conjunction 
with  a  blank  mounted  in  a  fixed  position. 
To  this  end  the  boss  9  is  mounted  upon  an 
arm  11  extended  from  a  boss  12  loosely 
mounted  upon  a  standard  13  fixed  at  14  in  75 
the  frame  4  before  referred  to. 

Means  are  provided  for  producing  a  rela- 
tive movement  of  the  blank  and  cutter  to 

cause  the  cutter  to  produce  a  record  groove 
in  the  blank  in  accordance  with  sound  vi-  80 
brations,  and  this  means  may  vary  within 
wide  limits.  This  may  be  done  by  moving 
either  the  milling  cutter  or  blank,  or  both. 
In  certain  constructions  where  it  is  desired 
to  rotate  the  blank,  the  operating  connections  85 
from  a  suitable  source  of  motion  may  cociper- 
ate  directly  with  the  blank.  In  ceitain  other 
constructions,  the  opej-ating  connections  may 
cooperate  directly  with  the  support  for  the 
blank.  In  either  case  the  means  for  rotat-  90 
ing  the  blank  may  var}^  within  wide  limits. 
The  cutter  is  caused  to  rotate  at  high  speed 
by  mechanism  hereinafter  to  be  described 
and  the  blank  and  support  are  caused  to 
slowly  rotate  to  produce  a  slow  feeding  95 
movement  that  will  give  time  for  the  mill- 

ing cutter  to  produce  a  groove  having  per- 
fectly smooth  walls.  While  other  means 

may,  in  certain  constructions,  be  used  for  the 
purpose  of  producing  the  slow  movement  of  100 
the  support  and  record  blank,  preferably 
gearing  is  employed  for  this  purpose.  In 
the  best  constructions,  and  as  shown,  a  worm 
wheel  is  formed  on  the  support  2  and  is  in- 

dicated conventionally  at  l'>.  This  worm  105 wheel  is  in  mesh  with  a  worm  16  also  indi- 
cated conventionally.  This  worm  16  is 

mounted  ujDon  a  shaft  17  mounted  in  bear- 
ings 18  carried  by  the  frame  4  above  referred 

to.  Upon  one  end  of  this  shaft  is  mounted  a  110 
spur  gear  19,  indicated  conventionally,  which 
is  in  mesh  with  a  spur  pinion  20  mounted 
upon  the  end  of  a  shaft  21,  below  the  shaft 
17  above  I'eferred  to,  the  shaft  21  being 
mounted  in  bearings  22  carried  by  the  frame  115 
4  above  referred  to.  Upon  the  oj^posite  end 

of  the  shaft  21  is  a  pulley  23  which  maj'  de- 
rive its  motion  from  any  suitable  source, 

such  for  instance  as  a  line  shaft. 

The  milling  cutter  mux  derive  its  motion  120 
from  any  suitable  source.  It  is  preferable, 
however,  that  the  high  speed  motion  of  the 
milling  cutter  and  the  relatively  slow  mo- 

tion of  the  record  blank  be  both  derived 
from  a  common  source  of  motion.  In  the  125 
best  constructions,  and  as  shown,  the  shank 
6  of  the  milling  cutter  5  extends  through 
and  beyond  the  stem  8  and  upon  its  pro- 

jecting end  is  mounted  a  pulley  24.  Over 
this  pulley  24  runs  a  belt  25  which  also  runs  130 
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over  another  pulley  26  mounted  on  a  shaft  27 
journaled  in  the  standard  13  before  referred 
to.  Upon  the  lower  end  of  this  shaft  27  is 
a  spiral  pinion  28,  indicated  conventionally 

5  in  the  drawings.  This  spiral  pinion  28  is  in 
mesh  with  a  spiral  gear  29  mounted  on  the 
shaft  21  before  referred  to  and  Avhich  is  the 
high  speed  power  shaft  of  the  machine. 
The  structure  so  far  described  provides 

10  means  for  operating  the  milling  cutter  at 
high  speed  and  for  producing  a  slow  rotary 
movement  of  the  blank  which  constitutes 
the  feeding  movement  of  the  material  to 
the  tool  or  cutter. 

15  Means  are  provided  for  controlling  the 
path  of  the  record  groove  in  the  blank  and 
this  means  may  vary  within  wide  limits. 
While  other  suitable  means  may  in  certain 
constructions  be  employed  for  this  purpose, 

20  preferably  a  guide  is  employed,  and  when 
a  guide  is  employed  it  may  vary  within 
wide  limits.  In  the  best  constructions,  how- 

ever, and  as  shown,  a  rotating  guide  is  em- 
ployed, this  guide  being  the  groove  of  a 

25  master  record  previously  made  by  the  usual 
process  and  electro-plated,  or  a  copy  of  the 

(  same,   or   in   fact   an   ordinajty  commercial 

\  record".^"^  Such  a  record  or  guide  is  indicated I  aTSO^Ihe  guide  being  mounted  upon  a  turn- 
30  table  31  provided  with  a  worm  wheel  32  in 

mesh  with  a  worm  33  mounted  on  the  shaft 

17  before  refei-red  to.  Since  the  worm 
wheels  15  and  32  and  the  worms  16  and  33 

are  respectively  of  the  same  size  and  pitch 

35  it  follows  that  the  support  and  recoi-d  blank 
and  the  guide  will  be  driven  at  equal  speeds. 

There  is  provided  a  stylus  or  follower  34 
mounted  in  a  boss  35  carried  on  the  end  of 
an  arm  36  extended  from  the  boss  12  before 

40  referred  to,  this  follower  tracking  in  the 
groove  of  the  guide  30  above  referred  to. 
The  engagement  of  the  follower  with  the 
groove  of  the  guide  controls  the  position 
and  traveling  movement  of  the  milling  cut- 

45  ter  5  through  the  medium  of  the  lever 
formed  by  the  arms  11  and  36  and  boss  12 
before  referred  to.  It  will  be  understood 

that  this  lever  constitutes  means  support- 
ing the  milling  cutter  and  the  follower. 

The  feeding  movement  of  the  blank  to  the 
milling  cutter  is  so  slow  that  any  rough- 
aess  or  chatter  existing  in  the  wall  of  the 

£roove_0'f  the  guide  will  not_be  reproduced 
inthe  groove  formed  in  the  record  blank  but 
wiin)e  milled  out.  It  may  be  here  remarked 

in  the  interest  of  cleai-ness,  that  this  chatter 
forms  no  part  of  the  undulations  represent- 

ing sound  vibrations,  but  is  entirely  for- 
eign thereto   and   constitutes   an   imperfec- 

60  tion,  the  removal  of  which  is  desirable. 
Such  removal  is  accomplished  by  the  present 
invention. 

From  the  foregoing,  it  Avill  be  understood 
that   any   lateral   undulations   representing 

65  sound  waves  that  are  in  the  guide  30  will 

50 

55 

cause  the  lever  formed  of  the  arms  11  and 

36    and   boss   12   to   oscillate   slightly    and 
that  similar  undulations  will  be  produced 
in  the  groove  formed  in  the  record  blank. 
It   will   be   further   understood,   that   since  70 
tlie  rotation  of  the  guide  and  blank  is  so 
slow  and  since  the  cutter  operates  at  high 
speed  that  the  cutter  has  sufficient  time  to 
remove  material   from  the  surface   of  the 
record   in  the  path  of  the  record  groove,  75 
leaving  the  walls  of  the  groove  free  from 
chatter  and  perfectly  smooth.     It  will  be 
further   understood   that   the   structure   se- 

lected to  illustrate  the  invention  and  other 

structux^es  within  the  scope  of  the  invention  80 
are  capable  of  producing  a  record  groove 
having  smooth  walls  in   a   metallic  blank, 
forming  a  practically  indestructible  master 
record.     It  will  be  further  understood  that 

a  master  record  produced  by  the  present  in-  85 
vention  may  be  used  in  the  same  Avay  as  the 
present  wax  master  records,  and  that  dupli- 

cates may  be  made  therefrom  by  the  Avell 
known  electro-typing  and  pressing  processes. 
A  detailed  description  of  the  operation  90 

of  the  device  is  deemed  unnecessary  and  is, 
therefore,  omitted  in  the  interest  of  brevity 
and  clearness. 

Changes  and  variations  may  be  made  in 
the  structure  by  means  of  which  this  inven-  95 
tion  is  carried  into  effect.  The  invention  is 

not,  therefore,  to  be  restricted  to  the  pre- 
cise details  of  the  structure  shown  and  de- 

scribed. 

What  is  claimed  is: —  100 
1.  The  combination  Avitli  a  sound  record 

blank,  of  a  traveling  milling  cutter,  and 
means  for  producing  a  relative  movement 
of  the  blank  and  cutter  to  cause  the  cutter 

to  produce  a  record  groove  in  the  blank  in   105 
accordance  with  sound  vibrations,  substan- 

tially as  described. 
2.  The  combination  with  a  sound  record 

blank,  of  a  traveling  miilling  cutter,  and 
means  for  rotating  the  blank  to  cause  the  110 
cutter  to  produce  a  record  groove  in  the 
blank  in  accordance  with  sound  vibrations, 
substantially  as  described. 

3.  The  combination  with  a  sound  record 

blank,  of  a  swinging  milling  cutter,  and  115 
means  for  producing  a  relative  movement  of 
the  blank  and  cutter  to  cause  the  cutter  to 

produce  a  record  groove  in  the  blank  in  ac- 
cordance with  sound  vibrations,  substan- 

tially as  described.  120 
4.  The  combination  with  a  sound  record 

blank,  of  a  swinging  milling  cutter,  and 
means  for  rotating  the  blank  to  cause  the 
cutter  to  produce  a  record  groove  in  the 
blank  in  accordance  with  sound  vibrations,  125 
substantially  as  described. 

5.  The  combination  with  a  sound  record 

blank,  of  a  milling  cutter,  a  support  for 
rotating  the  blank  to  cause  the  cutter  to 
produce  a  record  groove  in  the  blank  in  130 
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vibrations,    a    ro- 

patli    of 
the 

15 

20 

accordiinee    with    sound 

tating   gnido    for   controlling 
the  it^eord  groove,  and  gearing  driving  the 

support    and    rotating   guide,   substantially 
5  as  (tescribed. 

(').  The  eouibination  with  a  sound  reford 

blank,  of  a  milling  cutter,  a  support  for  ro- 
tating the  blank  to  cause  the  cutter  to  pro- 

duce a  record  gi'oove  in  the  blank  in  accord- 
10  ance  with  sound  vibrations,  a  rotating  guide 

foi-  controlling  the  path  of  the  record 
groove,  and  gearing  driving  the  support  and 

rotating  guide  at  e(|ual  speeds,  sul)stantially 
as  described. 

7.  The  combination  with  a  sound  record 

blank,  of  a  milling  cutter,  a  support  for  ro- 

tating the  blank  to  cause  the  cutter  to  pro- 
duce a  record  groove  in  the  blank  in  accord- 
ance with  sound  vibi-ations,  a  rotating  guide 

for  controlling  the  path  of  the  record 
groove,  and  gearing  driving  the  support 
and  guide  at  equal  speeds  and  the  milling 
cutter  at  a  relatively  high  speed,  substan- 

tially as  described. 

25  S.'The  combination  with  a  sound  record 
blank,  of  a  support  for  th.e  same,  a  post 
carrying  the  support,  a  milling  c\itter,  a 
rotating  guide,  a  post  carrying  the  guide,  a 
frame    supporting   the   posts,    and    gearing 

30  driving  the  support  and  rotating  guide, 
substantially  as  described. 

9.  The  combination  with  a  sound  record 

blank,  of  a  support  for  the  same,  a  post 
carrying  the   support,   a   milling   cutter,   a 

35  rotating  guide,  a  post  carrying  the  guide, 
a  frame  supporting  the  posts,  and  gearing 
driving  the  support  and  rotating  guide  at 
equal  si)eeds,  substantially  as  described. 

U).  The  combination  with  a  sound  record 

40  blank,  of  a  support  for  the  same,  a  post 
carrying  the  support,  a  milling  cutter,  a 
rotating  guide,  a  post  carrying  the  guide, 
a  frame  supporting  the  posts,  and  gearing 

driving    the    support    and    guide    at    equal 
speeds  and  the  cutter  at  a  relatively  high  45 

speed,  substantially  as  described. 
11.  The  combination  with  a  sound  I'ecord 

blank,  of  a  support  for  the  same,  a  milling 
cutter,  a  rotating  guide,  and  worm  gearing 

driving  the  support  and  rotating  guide,  sub-   50 
stantially  as  ctescribed. 

12.  The  combination  with  a  sound  record 

blank,  of  a  support  for  the  same,  a  milling 
cutter,  a  worm  and  worm  wheel  for  rotating 
the  support,  a  rotating  guide,  a  worm  and   55 
worm  wheel  driving  the  rotating  guide,  and 

a   shaft  carrying  tlie  tw^o  worms,  substan- 
tially as  described. 

13.  The  combination  witlj  a  sound  record 

blank,  of  a  support   for  the  same,  a   post  60 
carrying   the   support,   a    milling   cutter,   a 
rotating  guide,  a  post  carrying  the  guide, 

a  frame  su]:)porting  the  posts,  a  follower  en- 
gaging the  guide,  means  supporting  the 

milling  cutter  and  the  follower,  and  gearing  65 
clriving  the  support  and  guide  at  equal 
speeds  and  the  cutter  at  a  relatively  high 

speed,  substantially  as  described. 
14.  The  combination  with  a  sound  record 

blank,  of  a  support  for  the  same,  a  post  70 

carrying  the   support,   a    milling  cutter,   a 

rotating  guide,  a  post  carrying  the  guide, 

a  frame  supporting  the  posts,  a  follower 

engaging  the  guide,  a  lever  supporting  the 
milling  cutter  and  the  follower,  and  gearing  75 
driving  the  support  and  guide  at  equal 
speeds  and  the  cutter  at  a  relatively  high 

speed,  substantially  as  described. 
In  testimony  whereof,  I  have  signed  my 

name  to  this  specification  in  the  presence  of  80 
two  subscribing  witnesses. 

SYDNF.Y  I.  PRESCOTT. 

Witnesses: 
Ethel  M.  Whitehead, 
Fkank  B.  Middleton,  Jr. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Stephen  M.  Wikts,  a 

citizen  of  the  United  States  of  Amei'ica,  re- 
siding at  Detroit,  in  the  county  of  Wayne 

and  State  of  Michigan,  have  invented  cer- 
tain new  and  useful  Improvements  in  Sound- 

Reproducing  Machines,  of  which  the  follow- 
ing is  a  specification,  reference  being  had 

therein  to  the  accompanying  drawings. 
In  the  construction  of  phonographs  and 

like  sound  reproducing  machines,  it  is  de- 
sirable to  eliminate  as  far  as  possible  all 

noises  arising  from  the  movements  of  the 
motor  and  to  amplify  sound  waves  from  the 
diaphragm  without  destroying  their  quality. 

This  invention  relates  to  a  sound  repro- 
ducing machine  of  the  phonograph  type  in 

which  provision  is  made  for  eliminating  as 
far  as  possible,  all  sound  except  those  pro- 

duced by  the  diaphragm  vibrations. 
A  further  object  of  the  invention  is  to 

provide  an  attractive  exterior  for  the  ma- 
chine which  makes  it  available  as  an  ordi- 

nary article  of  furniture  as  well  as  a  storage 
place  for  records  and  for  the  implements 
necessary  in  manipulating  the  phonograph 
proper. 

The  invention  consists  in  the  matters  here- 
inafter set  forth,  and  more  particularly 

pointed  out  in  the  appended  claims. 
In  the  drawings,  Figure  1  is  a  view  in 

perspective  of  a  machine  embod3"ing  fea- 
tures of  the  inA'ention  showing  open  doors 

at  the  mouth  of  the  horn ;  Fig.  2  is  a  similar 
view  taken  from  the  opposite  end  with  doors 
open ;  Fig.  3  is  a  i^)lan  view  of  the  machine 
with  the  top  entirely  removed ;  Fig.  4  is  a 
view  in  central,  longitudinal  section  show- 

ing the  arrangement  of  a  phonograph  horn 
and  sound  board ;  Fig.  5  is  a  view  in  cross 
section  through  the  table;  Fig.  6  is  a  view 
in  detail  of  a  needle  tray;  Fig.  7  is  a  view 
in  detail  of  a  horn ;  and  Fig.  8  is  an  en- 

larged sectional  detail  of  a  horn. 
As  shown  in  preferred  form,  an  exterior 

casing  is  provided  that  has  the  general  de- 
sign and  appearance  of  a  library  table  with 

a  removable  top  1,  corner  legs  2  and  depend- 
ing sides  or  aprons  3  paneled  to  represent 

drawer  and  cabinet  spaces.  Horizontal  rails 
4  below  and  parallel  to  the  top,  connect  the 
corner  jDOsts  or  legs  and  are  reinforced  by 
a  cross  partition  5  that  transversely  divides 
the  space  below  the  top  into  unequal  com- 

partments. A  horizontal  platform  6  forms 
the  bottom  of  the  smaller  of  these  compart- 

ments. It  is  rigidly  secured  to  the  cross 
wall  and  side  frame,  and  together  with  the 
cross  wall  and  adjacent  sides,  is  constructed 
of  wood  that  is  not  resonant  and  that  is  ar-  60 
ranged  to  deaden  any  vibrations  imparted 
to  it. 
A  central  portion  7  of  the  platform  6  is 

hinged  along  its  outer  edge  so  that  it  can 
be  tilted  up,  a  cover  8  in  the  table  top  being  65 
arranged  to  fold  back  on  invisible  hinges  to 
permit  this.  The  movable  portion  7  forms 
a  phono^rap)h  shelf  or  base.  A  motor  9  of 
any  preferred  type  suitable  for  the  purpose 
is  rigidly  secured  in  a  lower  compartment  70 
against  the  bottom  of  this  shelf,  a  sound 
deadening  sheet  10  of  felt  or  like  material 
being  interposed  between  it  and  the  motor. 
Preferably  the  base  is  arranged  to  be  flush 
with  the  platform  6  when  closed  down  and  75 
the  meeting  margins  of  the  base  and  plat- 

form are  felt-lined  or  otherwise  provided 
with  sound  deadening  means. 
A  main  spindle  of  the  motor  extends 

through  the  shelf  and  a  turntable  11  of  80 
standard  construction  is  mounted  thereon  to 
rotate  a  short  distance  above  and  parallel  to 
the  shelf.  A  speed  regulating  lever  12  for 
the  motor  is  mounted  on  the  upper  side  of 
the  shelf.  S5 
A  tubular  elbow  or  fitting  13  is  secured 

in  an  aperture  in  the  platform  6  adjacent 
the  cross  partition  5  with  its  mouth  sub- 

stantially flush  with  the  platform.  A  sound 
tube  14  is  swiveled  in  the  mouth  of  this  90 
fitting  to  swing  horizontally  over  the  turn- 

table in  the  usual  way,  and  has  at  the  inner 
end  a  diaphragm  and  needle  holder  16  of 
conventional  type.  A  tube  or  well  16  is 
secured  in  the  platform  6  so  that  the  needle  95 
holder  may  be  swung  into  register  with  it. 
The  well  discharges  into  a  segmental  tray  17 
secured  closely  against  the  under  side  of  the 
platform  as  by  a  suitable  hinge  at  one  end 
and  a  snap  18  at  the  other.  Discarded  100 
needles  are  dropped  into  this  by  swinging 
the  sound  tube  over  the  well  and  releasing 
the  needle.  The  tray  17  is  accessible 
through  a  door  19  that  closes  a  compart- 

ment directly  below  it,  and  may  be  emptied  105 
by  releasing  the  snap  18  and  allowing  it  to 
swing  down,  the  needles  sliding  readily  out 
of  the  smoothly  rounded  receptacle.  If  the 
motor  is  spring  actuated  a  winding  crank 
may  be  inserted  through  an  aperture  20  in  110 
a  panel  that  closes  a  space  directly  below  the 

,  motor.    This  space  is  cut  off  from  the  com- 

I, 
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partment  closed  by  the  door  19  and  a  com- 
])aiiion  compartment  closed  by  a  door  21  on 
the  opposite  side,  by  vertical  partitions  indi- 

cated at  22  and  a  tool-drawer  23  fills  the 
space  below  the  motor  compartment. 

A  sounding  board  24  of  resonant  wood  or 
like  suitable  material,  forms  the  bottom  of 
the  larger  compartment  adjacent  the  cross 
Avail  5,  its  side  and  outer  margins  being 
framed  into  the  side  casing  anu  its  inner 
margin  adjacent  the  cross  wall  5  being  pref- 

erably independent  thereof.  A  horn  25  has 
its  snuill  end  or  neck  inserted  into  the  lower 

end  of  the  fitting  13  which  extends  through 
an  aperture  in  the  partition  5. 

The  mouth  of  the  horn  rests  on  suitable 
blocks  26  of  soft  rubber  or  like  material  on 

the  sounding  board  adjacent  the  end  wall  of 
the  table.  Tapering  top  and  bottom  walls 
27  of  thin,  selected,  resonant  woods  such  as 
are  used  in  stringed  instruments,  are  con- 

nected to  side  walls  28  of  like  material  by 
round  corner  strips  29  of  heavier  wood,  the 
edges  being  dove-tailed  together.  It  is 
found  that  the  best  effect  is  produced  by 
finishing  the  outer  faces  of  the  corners  and 
sides  to  form  a  flush  unbroken  surface  while 

the  inner  faces  of  the  corner  places  are  al- 
lowed to  project  slightly. 

An  opening  in  the  end  of  the  table  that 
registers  with  the  mouth  of  the  horn  is 
closed  by  doors  30  which  are  hinged  so  that 
they  may  be  swung  outwardly  to  form  ex- 

tensions of  the  side  walls  of  the  horn.    A 

35  grille  31  of  ornamental  design  is  removably 
secured  in  the  opening. 

The  door  21  carries  a  needle  and  tool  box 

32.  Doors  33  close  cabinets  or  compart- 
ments on  the  horn  end  of  the  table  that  cor- 

40  respond  to  the  compartments  at  the  other 
end  and  suitable  ledges  34  or  racks  are 

placed  in  these  compartments  for  support- 
ing record  disks.  The  cover  8  which  closes 

the  opening  in  the  table  top  is  hinged  to 
45  swing  laterally  so  that  articles  on  the  rest 

of  the  table  need  not  be  moved  when  it  is 

desired  to  use  the  phonograph.  To  prevent 
marring  of  the  top,  the  cover  8  has  a  finger 
35  secured  to  its  underside  near  the  hinge 
with  an  inturned  end  36  that  underlies  the 

top  and  holds  the  cover  in  elevated  position 
so  as  not  to  rest  on  the  table.  As  a  further 

detail  of  construction  a  rectangular  frame 
37  on  the  top  of  the  casing  has  concealed 
screws  (not  indicated)  or  like  fastenings 

engaging  the  top  which,  when  loosened,  per- 
mit the  bodily  removal  of  the  latter. 

The  operating  mechanism  of  the  phono- 
graph is  thus  supported  independently  of 

the  horn  and  of  the  sound  tube  in  such  man- 
ner that  vibrations  therefrom  are  absorbed 

and  deadened.  The  sound  tube  is  likewise 

rigidly  supported  by  non-resonant  members 
independently  of  the  motor  so  that  the  vi- 

65  brations  of  the  latter  which  occasion  the 
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s('ra(ching  noises  heard  when  the  horn  is 
directly  connected  to  the  motor  are  taken 
up.  The  horn  itself  is  constructed  of  reso- 

nant materials  adapted  to  amplify  the  sound 
waves  of  the  diaphragm  without  destroying 
or  changing  their  quality  and  its  effect  is 
enliiiiiced  by  (he  resonant  compartment  in 
whi(;h  it  is  placed,  (he  sounding  board  vi- 
bratijig  in  unison  with  the  horn  walls  and 
commujiicating  these  sound  waves  to  the  air 
ill  the  compartment  so  that  they  materially 
increase  the  volume  of  sound  from  the  open- 

ing ill  the  wall  adjacent  the  horn  mouth. 
Tlie  sounding  board  is  like- wise  cut  off  from 
the  vibrations  of  the  motor  by  the  method 
of  supporting  it  in  the  table. 

The  macliine  when  not  in  use  is  an  orna- 
nieii(;il  and  useful  article  of  furniture  and 
at  the  same  time  has  a  capacity  for  a  large 
number  of  records. 

01)viously,  changes  in  details  of  construc- 
tion may  be  made  without  departing  from 

the  spirit  of  the  invention  and  I  do  not  care 
to  limit  myself  to  any  particular  form  or 
arrangement  of  parts. 

What  I  claim  as  my  invention  is : — 
1.  A  sound  reproducing  machine  compris- 

ing a  casing  having  a  sound-muffling  com- 
partment and  a  resonant  compartment  sep- 

arated therefrom  by  a  sound-deadening  wall  95 
and  provided  with  a  sounding  board  that  con- 

stitutes another  wall  thereof,  sound  reproduc- 
ing means  in  the  muffling  compartment,  a 

conductor  for  leading  sounds  from  the  re- 
producer into  the  resonant  compartment, 

and  an  amplifying  horn  resting  on  the 
sounding  board  in  the  resonant  compart- 

ment for  directing  sounds  from  the  con- 
ductor toward  an  opening  in  the  outer  wall 

of  said  compartment,  the  horn  having  plane  106 
vibratable  walls  of  resonant  material. 

2.  A  sound  reproducing  machine  compris- 
ing a  casing  having  a  sound-muffling  com- 

partment, a  compartment  below  the  sound- 
muffling  compartment,  a  motor  base  hinged  110 
in  tiie  base  of  the  upper  compartment,  a  mo- 

tor secured  to  the  underside  thereof,  a 

sound-reproducing  apparatus  in  the  upper 
compartment  operated  by  the  motor,  a  reso- 

nant compartment  separted  from  the  muf-  115 
fling  compartment  by  a  sound  -  deadening 
wall  and  provided  with  a  sounding  board 
that  constitutes  another  wall  thereoi,  a  con- 

ductor for  leading  sounds  from  the  repro- 
ducer into  the  resonant  conipartmenr,  and  a  120 

sound  amplifier  supported  on  the  sounding 

board  for  leading  sounds  from  the  con- 
ductor to  an  opening  through  the  outer  wall 

of  the  resonant  compartment. 

3.  A  sound  reproducing  machine  compris-  i25 
ing  a  table  having  a  plane  top  and  an  under- 
body  divided  into  a  sound  -  muffhng  com- 

partment and  a  resonant  compartment  sepa- 
rated therefrom  by  a  sound-deadening  wall 

and  provided  with  a  sounding  board  that  ijo 

100 
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constitutes  another  wall  thereof,  sound  re- 
producing- means  in  the  muffling  compart- 

ment, a  conductor  for  leading  sounds  from 
the  reproducer  into  the  resonant  compart- 

5  ment,  and  a  sound  amplifier  supported  on 
the  sound  board  for  leading  sounds  from  the 
conductor  to  an  opening  through  the  outer 
wall  of  the  resonant  compartment. 

4.  A  sound  reproducing  machine  compris- 
10  ing  a  table  having  a  plane  top,  an  under- 

body  with  a  sound  -  muffling-  compartment 
and  a  resonant  compartment  separated  there- 

from by  a  sound-deadening  wall,  a  sound- 
ing-board constituting  the  bottom  of  the  re- 

15  sonant  compartment,  a  base  hinged  in  the 
bottom  of  the  sound-muffling  compartment 
to  swing  upwardly,  a  cover  hinged  in  the 
table  top  over  the  sound-muffling  compart- 

ment, sound  reproducing  apparatus  on  the 
20  base,  a  motor  therefor  suspended  from  the 

base,  a  conductor  for  leading-  sounds  from 
the  reproducer  into  the  resonant  compart- 

ment, and  a  sound  amplifier  supported  on 
the  sounding  board  for  leading  sounds  from 

25  the  conductor  to  an  opening  through  the 
outer  wall  of  the  resonant  compartment. 

5.  A  sound  reproducing-  machine  compris- 
ing a  table  having  a  plane  top,  and  an  under- 

body  with   a   sound  muffling  compartment 
30  and  a  resonant  compartment  separated  there- 

from by  a  sound  -  deadening  wall,  a  non- 
resonant  bottom  wall  for  the  muffling  com- 

partment, a  sounding-  board  for  the  bottom 
of  the  resonant  compartment,  a  base  hinged 

35  to  close  an  opening-  in  the  muffling  compart- 
ment bottom  wall,  a  phonogTaph  motor  se- 
cured on  the  underside  of  the  base  with  a 

turntable  therefor  on  the  upper  side,  a  hol- 

low fitting  secured  in  the  bottom  wall  ex- 
tending into  the  resonant  compartment,  a  ̂ q 

sound  tube  swinging  in  the  fitting  over  the 
turntable  and  having  a  sound-reproducing 
device  on  the  free  end,  and  a  horn  extending 
from  the  fitting  toward  an  opening  in  the 
outer  wall  of  the  resonant  compartment  and  ̂ ^ 
resting  on  the  sounding  board. 

6.  A  sound  reproducing  machine  compris- 
a  table  having-  a  plane  top,  and  an  under- 
body  with  a  sound  muffling  compartment 
and  a  resonant  compartment  separated  there-  ̂ q 
from  by  a  sound  -  deadening  wall,  a  non- 
resonant  bottom  wall  for  the  muffling  com- 

partment, a  sounding  board  for  the  bottom 
of  the  resonant  compartment,  a  base  hinged 
to  close  an  opening  in  the  muffling  compart-  55 
ment  bottom  wall,  a  phonograph  motor  se- 

cured on  the  underside  of  the  base  with  a 

turntable  therefor  on  the  upper  side,  a  hol- 
low fitting  secured  in  the  bottom  wall  ex- 

tending- into  the  resonant  compartment,  a  gg 
sound  tube  swinging  in  the  fitting  over  the 

turntable,  a  diaphrag-m  and  needle  holder 
on  the  free  end  of  the  tube,  a  well  in  the 

muffling-  compartment  bottom  wall  with 
which  the  needle  holder  may  register,  a  55 
needle  tray  pivotally  secured  to  the  bottom 
wall  under  the  well,  and  a  horn  resting  on 
the  sounding  board  and  extending  from  the 
fitting-  toward  an  opening  in  the  outer  wall 
of  the  resonant  compartment.  70 

In  testimony  whereof  I  affix  my  sig-nature 
in  presence  of  two  witnesses. 

STEPHEN  M.  WIRTS. 
Witnesses : 

Otto  F.  Barthel, 
Anna  M.  Doer. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Miles  G.  Graham,  a 

citizen  of  the  United  States,  residing  at  Al- 
bany, New  York,  have  invented  a  new  and 

useful  Improvement  in  Processes  for  Im- 
proving the  Tone  or  Timbre  of  Musical  In- 

struments, of  which  the  following  is  a  speci- 
fication. 

My  invention  relates  to  a  process  for  add- 
ing to  or  impregnating  the  air  contained 

within  or  passing  through  musical  instru- 
ments or  sound  producing  or  reproducing 

devices  with  a  non-aqueous  vapor  or  gas,  by 
which  the  air  is  resonated  and  the  emitted 

sounds  are  amplified,  purified  or  enriched  in 
tone  and  timbre.  I  preferably  produce  this 

result  by  the  evaporation  within  the  instru- 
ment of  a  readily  vaporizable  solution, 

whereby  gaseous  or  other  molecules  are  lib- 
erated and  commingled  with  the  air  both 

within  and  immediatelj^  outside  of  the  in- 
strument. It  is  found  in  practice  that  the 

sound  waves  passing  through  this  modified 
or  impregnated  air  produce  on  the  ear  an 
enriched,  mellowed  and  more  pleasing  effect 
than  those  emitted  from  the  same  instru- 

ment imder  normal  conditions,  the  improve- 
ment probably  arising,  in  part  at  least,  from 

a  mingling  and  harmonizing  of  the  pro- 
duced overtones.  After  long  experiment,  I 

have  found  the  best  vaporizable  material  to 
consist  of  an  alcoholic  solution  of  resinous 

gums  or  oils,  which  may  be  perfumed  as  de- 
sired without  detriment.  I  liave  had  excel- 
lent results  from  a  mixture  composed  as 

follows : 

Alcohol   97% 
Balsam  fir       1% 
Balsam  tolu       1% 

Hemlock-spruce  oil       1% 100% 

with  a  slight  addition  of  oil  of  rose  and 
tincture  of  musk  as  a  perfume.  The  pro- 

portions of  the  less  volatile  bodies  may  be 
considerabty  increased,  or  other  resinous  or 
like  soluble  materials  may  be  substituted  in 

whole  or  part  for  these,  or  a  different  non- 
aqueous solvent  emjjloyed,  without  depart- 

ing from  my  inA'ention  considered  in  its 
broadest  sense.  By  the  term  "  musical  in- 

strument "  herein  used,  I  include  sound  res- 
onating devices,  as  phonograph  horns,  mega- 

phones and  the  like. 
For  the  purposes  of  my  invention,  musical 

instruments  may  be  divided  into  two  classes ; 
static,  as  percussion  instruments  and  the  like, 
where  the  vibrating  air  is  practically  con- 

fined within  the  casing  of  the  instrument;   60 
and   dynamic,  as  wind  instruments,  where 
continuous   or  pidsating   air  currents   pass 
through  the   instrument.     I  will  therefore 
illustrate  and  describe  various  forms  of  de- 

vices adapted  to  secure  the  results  of  my  in-   65 
vention  in  typical  instruments  of  each  of 
these  classes,  it  being  of  course  understood 
that  other  suitable  devices,  within  the  con- 

structive skill  of  the  mechanic,  may  be  em- 
ployed,  either   in   these  instruments   or   in  70 

others  not  shown  or  mentioned. 

In  the  drawings.  Figure  1  is  a  side  eleva- 
tion and  Fig.  2,  a  vertical  section  on  an  en- 

larged scale  on  the  plane  2 — 2,  Fig.  1,  of  a 

phonogi'aph  horn  provided  with  one  form  of  75 
my  device;  Fig.  3  is  a  vertical  section  of  a 
liquid  container  which  is  adapted  to  use  in 
pianos  and  like  instruments ;  Fig.  4  is  a  ver- 

tical transverse  section  of  a  violin  body  with 
two  of  my  devices  secured  therein ;  Fig.  5  is  80 
an  elevation  of  one  of  the  devices  of  Fig. 
4  detached ;  Fig.  6  is  a  vertical  section  of  an 
organ  wind  chest  and  bellows  provided  with 

my  device;  Fig.  7  shows  a  form  of  my  de- 
vice applied  to  a  piece  of  tubing  which  may  85 

form  a  part  of  any  brass  instrument,  as  a 
horn,  cornet,  tuba  or  the  like. 

The  phonograph  horn  shown  in  Figs.  1 
and  2  is,  except  for  the  device  of  the  present 
inA^ention,  like  that  shown  in  my  pending  90 
api^lication  for  U.  S.  patent,  filed  Noa^ 
24th,  1908,  which  has  received  Serial  Num- 

ber 464,203.  It  consists  in  part  of  a  tube  11 

in  two  parallel  coils  convenientlj'^  held  to- 
gether by  bands  12,  on  the  uppermost  of  95 

Avhich  is  secured  a  nipple  13,  from  which 
small  tubes  14  lead  to  the  intei'ior  of  each  of 
the  coils,  see  Fig.  2.  The  nipple  is  provided 
with  a  cock-plug  15  and  is  threaded  at  its 
upper  end  to  engage  with  a  cou]3ling  16  in  100 
Avhich  is  cemented  a  container  17,  prefer- 

ably of  transparent  material,  as  glass,  and 
haAdng  an  aperture  at  its  top  closed  by  a 

stopper  18.  The  A'essel  17  may  be  provided 
with  transverse  ribs  19  or  other  marks,  105 
forming  a  series  of  graduations  for  indicat- 

ing the  volume  of  liquid  delivered  at  any 

given  time. As  shown  in  Fig.  1,  the  phonograph  and 
novel  horn  are  mounted  on  a  stand  20  having  HO 
legs  or  supports  21  spaced  apart  from  each 
other,  so  that  the  lower  part  of  the  coiled 
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lube  passes  between  them.  I  preferably  ar- 
range at  a  little  distance  below  the  coil  11 

a  slielf  22  or  like  means  for  holding  means 
for  heating  the  lower  part  of  the  coil,  shown 

5   as  an  ordinary  hot- water  bag  23. 
The  operation  of  the  device  is  as  follows: 

The  cock  15  being  closed,  the  container  17  is 
filled  with  a  suitable  volatile  liquid  adapted 
to  produce  the  desired  results  already  de- 

10  scriued  and  the  stojDper  18  replaced.  When 
it  is  desired  to  use  the  phonograph  for  re- 
l^roducing  any  selection,  the  cock  15  is  mo- 

mentarily opened  to  permit  the  flow  of  a 
small  amount  of  the  liquid,  measured  by  the 

15  graduations  19,  into  the  coils  11.  The  liquid 
immediately  begins  to  evaporate,  and  the 
vapor  or  gas  thus  produced  impregnates  tlie 
air  within  the  horn,  greatl}^  improving  the 
tone  or  timbre  of  the  emitted  sounds.    In  a 

20  very  cold  room,  or  when  it  is  desired  to  pro- 
duce an  immediate  striking  effect,  evapora- 
tion may  be  accelerated  by  the  use  of  the 

hot-water  bag  23,  or  by  any  other  suitable 
means. 

As  a  means  of  impregnating  the  vibrating 
air  in  a  piano  or  similar  instrument  of  the 
static  type,  I  provide  one  or  more  of  the 
devices  shown  in  Fig.  3  of  the  drawings, 
which  may  be  placed  within  the  closed  case 
of  the  instrument.  As  shown,  it  consists  of 
a  container  cup  31  filled  with  a  mass  of  ab- 

sorbent material,  shown  as  a  block  of  char- 
coal 32,  although  cotton,  sponge  or  the  like 

may  be  used,  which  serves  to  retain  the  vola- 
tile liquid.  The  cup  31  may  be  threaded  as 

shown  for  engagement  with  a  cover,  not 
shown,  which  is  removed  when  the  instru- 

ment is  being  played.  The  cup  may  be  pro- 
vided with  a  circumferential  rib  33,  for  sup- 

4  0  porting  it  in  the  mouth  of  a  vessel  34,  which 
may  be  filled  with  hot  water  or  sand  to  pro- 

mote vaporization,  as  explained  above.  One 
or  more  of  these  previously  filled  cups  31, 
ordinarily  without  the  heating  device,  are 
placed  within  the  piano  at  any  jjoint  where 
they  will  not  interfere  with  the  vibration  of 
the  strings,  sounding-board,  etc.  Obviously, 
the  effect  will  be  to  impregnate  the  air  con- 

fined in  the  instrument  with  the  beneficial 
result  already  described. 

In  Figs.  4  and  5  of  the  drawings,  41 
designates  the  belly  of  a  violin,  provided 
with  the  usual  S-holes  42. 

43   is  a  clij),  preferably  of  sheet  metal, 
55  with  a  jaw  44  at  its  upper  end  for  tightly 

grasping  the  wood  of  the  violin  belly  and 
having  an  outwardly  and  upwardly  turned 
flange  45  at  its  lower  end  for  holding  an 
absorbent  block  46,  which  may  be  of  char- 

<50  coal,  for  retaining  the  volatile  liquid.  It 
will  be  seen  that  the  clip  and  the  block  are 
so  shaped  as  to  be  readily  passed  downward 
through  the  S-hole  42  and  then  moved  later- 

ally so  as  to  engage  the  jaw  44  with  the  belly 
41,  see  Fig.  4.    The  block  46,  when  dry,  is 

35 

45 

50 

65 

readily  removed  for  I'efilling,  which  may  be 
done  by  merely  dipping  it  m  the  liquid  for 
a  few  moments.  It  is  obvious  that,  as  be- 

fore, the  evaporation  of  the  liquid  will  im- 
pregnate the  air  in  the  violin,  with  the  de-  70 

sired  result.  It  is  also  clear  that  in  any 
instrument  of  the  static  type,  like  those  so 
far  described,  the  contained  air  may  be  im- 

pregnated by  other  means.  Thus,  the  liquid 
may  be  sprayed  into  the  horn,  piano,  violin  75 
or  other  instrument  by  means  of  an  ordinary 
perfume  atomizer,  which  is  too  well  known 
to  require  illustration. 

To  impregnate  the  air  in  an  instx'ument  of 
the  second,  dynamic,  class,  where  the  vibrat-    so 
ing  air  passes  through  and  is  emitted  from 
the  instrument,  it  is  necessary  to  provide  for 
a  continuous  supply  of  the  vapor  or  gas. 

In  Fig.  6,  61  is  the  wind  chamber  of  an 
organ,  from  which  tubes,  one  of  which  is  85 
shown  at  62,  pass  to  the  different  reeds  or 
pipes,  as  the  case  may  be.  The  upper  board 
63  of  the  chamber  is  formed  with  an  open- 

ing 64,  closed  by  a  slide  65,  for  inserting  and 
removing  a  container  31,  such  as  is  shown  in  90 
Fig.  3,  and  of  any  desired  capacity.  The 

cup  31  may  be  held  in  position  bj'  cleats  66 on  the  bottom  board  67  of  the  chamber. 
Beneath  the  chest  or  chamber  61  is  a  bellows 
68,  the  nozzle  of  which  is  bent  at  69  within  95 
the  chest  61,  so  that  the  air  forced  there- 

through passes  dii-ectlj'^  over  the  container 
31.  The  vigorous  movement  of  the  air  from 
the  nozzle  69  will  act  to  rapidly  volatilize  the 
liquid  in  the  container  31,  so  that  all  the  100 
air  supplied  to  the  organ  reeds  or  pipes  will 
be  impregnated  as  before  described.  It  will 
be  clear  without  further  illustration  that 
the  heating  vessel  34  may  be  here  used  with 
the  container  31  to  promote  evaporation.         lOo 

Referring  to  Fig.  7  of  the  drawings,  71  is 
a  part  of  a  tube  forming  a  portion  of  any 
"brass"  wind  instrument,  preferably  located 
near  the  mouthpiece.     On  its  upper  side  it 
has  a  threaded  nipple  72  for  engaging  with  11 0 
a  co-acting  nipple  73  on  a  liquid  container 
74,  having  a  small  aperture  75  at  its  lower 
end  and  a  threaded  opening  76  at  its  upper 
end,  closed  by  a  flange-headed  stopper  77. 
Through  the  upper  wall  of  the  container  74  115 
is  pierced  an  air  duct  78,  closable  by  screw-, 
ing  down  the  stopper  77.    TVlien  a  musician 
plays  upon  the  instrument,  he  slightly  un- 

screws the  stopper  77,  thus  permitting  air 
to  enter  at  the  duct  78,  when  the  liquid  will 
issue,  drop  by  drop,  from  the  aperture  75 
and  fall  into  the  tube  71,  the  frequency'  of        j 
the  drops  being  regulated  by  the  stopper  77.        1 
The  resonating  liquid  will  of  course  be  as-        | 
sisted  in  its  volatilization  by  the  strong  air  125 
current  passing  through  the  tube  71,  and 
the  tone  or  timbre  of  the  instrument  will  be 
improved  by  the  vapor  thus  produced. 

I  am  aware  that  it  has  heretofore  been 

proposed  to  form  a  vibrating  portion  of  a  lii 

12ai 
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musical  instrument  with  a  container  for  a 
mass  of  water.  This  is  entirely  foreign  to 
my  invention,  as  neither  the  insignificant 
quantit3\  nor  the  quality,  of  the  vapor  thus 

5  accidentally  produced  would  serve  to  reso- 
nate or  modify  the  emitted  sound  waves  in 

the  advantageous  manner  above  described. 
As  I  have  already  suggested,  the  process 

of   impregnating   the   air   contained   in   or 
10  ijassing  through  a  musical  instrument  with 

a  vapor  or  gas  distinct  therefrom,  which 
process  forms  the  subject  of  my  invention, 
is  quite  independent  of  any  means  for  pro- 

ducing such  vapor  or  gas  by  volatilization. 
15  I  do  not  therefore  limit  my  invention  except 

as  set  forth  in  the  claims. 
What  I  claim  is: 
1.  The  art  or  process  of  improving  the 

tone  or  timbre  of  a  musical  instrument  by 
20  impregnating  the  air  therein  with  a  non- 

aqueous vapor  or  gas. 
2.  The  art  or  process  of  improving  the 

tone  or  timbre  of  a  musical  instrument  by 
impregnating  the  air  therein  with  a  non- 

25  aqueous  vapor  or  gas  produced  by  the  evap- 
oration of  a  volatile  substance. 

3.  The  art  or  process  of  improving  the 
tone  or  timbre  of  a  musical  instrument  by 
impregnating  the  air  therein  with  a  non- 

30  aqueous  vapor  or  gas  produced  by  the  con- 
tinuous evaporation  of  a  volatile  substance. 

4.  The  art  or  process  of  improving  the 
tone  or  timbre  of  a  musical  instrument  by 
impregnating  the  air  therein  with  a  vapor 

35  or  gas  produced  by  the  evaporation  of  a 
volatile  non-aqueous  solution  of  vegetable 
products. 

5.  The  art  or  process  of  improving  the 
tone  or  timbre  of  a  musical  instrument  By 

40  impregnating  the  air  therein  with  a  vapor 
or  gas  produced  by  the  evaporation  of  a 
volatile  non-aqueous  solution  of  resinous 
materials. 

6.  The  art  or  process  of  improving  the 
tone  or  timbre  of  a  musical  instrument  by  45 
impregnating  the  air  therein  with  a  vapor  or 
gas  produced  by  the  evaporation  of  an  alco- 

holic solution  of  resinous  or  like  materials. 
7.  The  art  or  process  of  improving  the 

tone  or  timbre  of  a  musical  instrument  by  50 
impregnating  the  air  therein  with  a  vapor 
or  gas  produced  from  a  volatile  non-aqueous 
liquid. 

8.  The  art  or  process  of  improving  the 
tone  or  timbre  of  a  musical  instrument  by  55 
impregnating  the  air  therein  with  a  vapor 
or  gas  produced  from  a  continuously  sup- 

plied volatile  non-aqueous  liquid. 
9.  The  art  or  process  of  improving  the 

tone  or  timbre  of  a  musical  instrument  by  60 
impregnating  the  air  therein  with  a  vapor 
or  gas  produced  from  a  continuously  sup- 

plied alcoholic  solution  of  vegetable  prod- 
ucts. 

10.  The  art  or  process  of  improving  the  65 
tone  or  timbre  of  a  musical  instrument  by 
impregnating  the  air  therein  with  a  vapor 
or  gas  produced  from  a  continuously  sup- 

plied alcoholic  solution  of  resinous  or  like 
materials.  70 

11.  The  art  or  process  of  improving  the 
tone  or  timbre  of  a  musical  instrument  by 
impregnating  the  air  therein  with  a  vapor 
or  gas  produced  from  an  alcoholic  solution 
of   balsam   fir,   balsam   tolu   and   hemlock-  75 
spruce  oil. 

12.  The  art  or  process  of  improving  the 
tone  or  timbre  of  a  musical  instrument, 
Avhich  consists  in  supplying  to  the  interior 
thereof  a  quantity  of  volatile  material  and  80 
assisting  the  evaporation  thereof  by  artifi- 

cial heat. 
MILES  G.  GRAHAM. 

Witnesses : 
Geo.  L.  Cooper, 
Charles  Selkirk. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Walter  C.  Eunge,  a 

citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Camden,  county  of  Camden, 

5  and  State  of  New  Jersey,  liave  invented  cer- 
tain new  and  useful  Imi^rovements  in  Man- 

drel-Sleeves for  Phonograph-Records,  of 
wliich  the  following  is  a  specification. 

Some  phonographs  are  i^rovided  with  tu- 
10  bular  mandrel  sleeves  which  maj^'  be  slipped 

on  and  off  the  arbor  of  a  phonograph  and 
have  phonograph  records  tubularly  engaged 
with  them. 

My  invention  i-elates  to  such  a  mandrel 
15  sleeve  made  capable  of  expanding  and  con- 

tracting for  the  purpose  of  respectively  se- 
curing and  releasing  a  phonograph  record. 

In  the  accompanying  drawings:  Figure  1 
is  a  side  view  of  a  mandrel  sleeve  embody- 

20  ing  my  improvement.  Fig.  2  is  a  section 
through  a  portion  of  the  circumference  to 
illustrate  the  means  of  connecting  segments 
which  are  comprised  in  the  mandrel  sleeve. 
Fig.  3  is  a  central  longitudinal  section  of  the 

25  mandrel  sleeve.  Fig.  4  is  a  transverse  sec- 
tion of  the  mandrel  sleeve. 

Similar  letters  of  reference  designate  cor- 
responding parts  in  all  the  figures. 

A   designates   the   body   of   the   mandrel 
30  sleeve.  It  is  of  tubular  form  and  made  of  a 

mnnber  of  longitudinal  segment  shaped  sec- 
tions a^.  A^^iile  these  sections  may  be  of  any 

desired  number,  I  have  only  shown  three  in 
this  example  of  my  invention,  each  of  the 

35  three  forming  a  third  of  the  body. 
The  sections  of  the  body  are  connected  to- 

gether at  their  longitudinal  edges  and  in 
such  a  manner  that  they  may  yield  inde- 

pendently so  that  the  body  as  a  whole  maj^ 
40  expand  and  contract.  As  here  shown,  a 

grooA^e  a-  is  formed  in  one  of  the  longitudi- 
nal edges  of  each  section  a^  and  in  this 

groove  a  spring  a^  is  introduced.  This 
spring  consists  of  a  strip  of  resilient  metal 

45  and  is  bent  longitudinally  into  bow  shape. 

Its  middle  portion  fits  in  the  groove  a^  and 
is  retained  there  by  a  pin  a*  which  extends 
transversely  through  the  groove.  The  ends 

of  the  spring  a*  protrude  into  cavities  a^ 
50  formed  in  the  opposite  edge  of  an  adjacent 

section  a^  and  extending  obliquely  therein. 
Inside  the  several  sections  are  made  flar- 

ing at  the  ends  and  are  screw  threaded  to  re- 

ceive rings  a*'  and  a'^  which  are  tapered  and 
55  screw  threaded  to  engage  with  the  flaring  i 

screw  threaded  end  portions  of  the  sections 

a^  of  the  mandrel  sleeve.  As  here  shown, 

the  rings  a"  and  a~  have  flanges  and  the  lat- 
ter are  milled  at  the  edges  to  facilitate  the 

manipulation  of  the  rings.  Preferably  the  60 
screw  threads  at  both  ends  of  the  mandrel 
sleeve  will  be  of  the  same  character,  or  in 
other  words,  will  both  be  right  hand  screws 
and  of  the  same  pitch.  Obviously  Avhen  the 
rings  are  rotated  in  reverse  directions  to  65 
enter  farther  into  the  mandrel  sleeve,  the 

latter  will  be  expanded.  A  contrary  manip- 
ulation of  the  rings  will  permit  the  mandrel 

sleeve  to  contract.  Preferably  the  mandrel 
sleeve  Avill  have  at  one  end  a  circumferential  70 

lip  of  which  segments  will  be  formed  upon 

the  several  sections  a^.  This  lip  will  form  a 
stop  to  insure  the  proper  positioning  of  a 
record  upon  the  mandrel  sleeve. 

Before  inserting  my  mandrel  sleeve  into  a  75 
phonograph  record,  said  sleeve  is  contracted 

by  screwing  outward  the  rings  a''  and  «", if  indeed  the  sleeve  is  not  already  small 
enough  to  slip  easily  into  the  record.  The 
record  having  been  placed  upon  the  sleeve,  80 

the  rings  «°  and  a''  are  screwed  inward  so  as 
to  expand  the  slecA^e  or  increase  its  diameter, 
thereby  causing  the  said  sleeve  to  fit  tightlj'' within  the  record.  Such  rotation  of  the 

rings  a"  and  a''  to  expand  the  sleeve,  may  85 
be  effected  most  readily  by  grasping  one  of 
said  rings  in  one  hand  and  the  other  of  said 
rings  in  the  other  hand,  and  rotating  the  two 

rings  simultaneously  but  in  opposite  direc- 
tions; the  motion  being  a  slight  twisting  90 

motion  such  as  is  readily  given  by  the  hands. 

The  rings  a°  and  a~  being  entirely  separate 
and  capable  of  independent  rotation  in  op- 

posite directions,  it  is  not  necessary  to  hold 
the  record  itself,  when  so  turning  said  rings;  95 

and  indeed,  the  fact  that  the  two  rings  a" 
and  a''  are  independent  obviates  all  necessity 
of  fingering  the  record  itself  in  doing  this. 
The  record  preferably  used  is  one  that  is 
flexible  and  capable  of  some  distension;  and  100 
by  expanding  the  mandrel  in  this  way,  it 
may  be  expanded  sufficiently  far  to  put  the 
record  under  tension,  and  under  uniform 

tension.  The  fact  that  the  two  rings  a" 
and  a"  are  independent  practically  assures  105 
that,  in  turning  said  rings,  the  record  will 
be  put  under  uniform  tension  throughout, 
because  if  the  mandrel  starts  to  place  one 
end  of  the  sleeve  under  greater  tension  than 

the  other  end,  the  ring  a"  or  a',  at  that  110 
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end  where  the  j^reater  tension  is  initially, 
will   cease  lolatinj;  in   the   mandrel   sleeve, 
before  the  other  ring  will  cease  rotating,  so 

that  the  final  result  is  to  produce  substan- 
5  tially  uniform  tension  of  the  record  at  both 

ends  thereof.     To  remove  a  record  from  the 

mandrel  sleeve  the  rings  «"  and  a'  are  ro- 
tated backward,  thus  contracting  the  man- 

drel  sleeve  to  such  extent   that  it  may  be 
10  slipped  out  of  the  record  easily. 

What  I  claim  is: 

1.  A  phonograph  record  mandrel  sleeve 
comprising  in  combination  an  expansible 
tubular  body  and  a  plurality  of  indeiwndent 

15  expanding  means  therefor,  capable  of  inde- 
pendent operation  to  cause  the  expansion  or 

contraction  of  said  sleeve  at  will. 

2.  A  phonograph  record  mandrel  sleeve 
comprising    in    combination    an    expansible 

20  tubular  body  and  two  independent  expand- 
ing means  therefor,  located  at  o])posite  ends 

of  said  sleeve,  and  capable  of  independent 

operation  to  cause  the  expansion  or  contrac- 
tion of  said  sleeve  at  will. 

25  3.  A  phonograph  record  mandrel  sleeve 
comprising  in  combination  an  expansible 
tubular  body  composed  of  segments  yield- 

ingly connected  together,  and  a  plurality 
of  independent  expanding  means  therefor, 

30  capable  of  independent  operation  to  cause 
the  expansion  or  contraction  of  said  sleeve 
at  will. 

4.  A  phonograph  record  mandrel  sleeve 
comi)rising    in    combination    an    expansible 

35  tubular  botly  and  a  ])lurality  of  independent 

exjDanding  means  therefor,  operable  by  ro- 
tation, relative  to  said  sleeve,  to  cause  the 

expansion  or  contraction  of  the  latter,  and 
each  capable  of  independent  rotation. 

40  5.  A  phonograph  record  mandrel  sleeve 
comprising  in  combination  an  expansible 

tubular  body,  and  expanding  means  there- 
for, comprising  a  plurality  of  rotary  rings 

capable  of  being  rotated  independently  with 
45  respect  to  one  another,  and  each  provided 

with  inclined  surfaces  arranged  to  coact 
with  portions  of  said  tubular  body  for  the 
purpose  of  causing  expansion  or  contraction 
of  said  body,  according  to  the  direction  in 

50  which  such  rings  are  rotated. 
6.  A  phonograph  record  mandrel  sleeve 

comprising  in  combination  an  expansible 
tubular  body,  and  ex])anding  means  there- 

for, comprising  a  plurality  of  rings  rotata- 
ble  independently  with  respect  to  one  an-  55 
other,  and  provided  with  surfaces  tapering 
externally  with  respect  to  the  axis  of  the 
rings,  and  arranged  to  coact  with  end  por- 

tions of  said  tubular  body  to  cause  expan- 
sion or  contraction  thereof,  according  to  the  60 

direction  said  rings  are  rotated. 

7.  A  phonograph  record  mandrel  sleeve 
comprising   in   combination    an    expansible 

tubular  bod}'^,  and  expanding  means  there- 
for,  comprising   a   plurality   of  expanders  65 

arranged  to  cause  expansion  or  contraction 
of  such  sleeve  by  their  rotation,  such  ex- 

panders independently  rotatable  with  respect 
to  one  another  and  arranged  to  be  rotated 

in  opposite  directions  relatively,  for  the  pur-  70 
pose  of  expanding  said  sleeve,  and  also  for 
the  purpose  of  ccmtracting  said  sleeve. 

8.  A  phonogi'aph  record  mandrel  sleeve 
comprising  in  combination  an  expansible 

tubular  body,  and  expanding  means  there-  75 
for,  comprising  a  plurality  of  expanders  ar- 

ranged to  cause  expansion  or  contraction  of 
such  sleeve  by  their  rotation,  such  expanders 
independently  rotatable  with  respect  to  one 
another  and  arranged  to  be  rotated  in  oppo-  80 
site  directions  relatively,  for  the  purpose  of 

expanding  said  sleeve,  and  also  for  the  pur- 
pose of  contracting  said  sleeve,  said  ex- 

])anders  adapted  for  manual  rotation. 
0.  A  phonograph  record  nuindrel  sleeve  85 

comprising  in  combination  an  expansible 
tubular  body,  and  screw  threaded  expand- 

ers screwing  into  the  ends  of  the  said  sleeve, 

and  capable  of  independent  rotation  Avith  re- 
spect to  one  another,  said  expanders  ar-  90 

ranged  to  be  rotated  in  opposite  directions 

relatively,  to  expand  said  sleeve,  and  like- 
Avise  to  cause  contraction  of  said  sleeve,  and 
adapted  for  manual  oi^eration. 

In  testimony  whereof  I  have  signed  this  95 

specification   in  the  presence  of   two   sub- 
scribing witnesses. 

WALTEE  C.  KUNGE. 

Witnesses : 
Frank  E.  Eaffman, 
Paul  H.  Filvnk. 
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UNITED  STATES  PATENT  OFFICE. 
JOSEPH  ADELOR  DANIS,   OE  BURLINGTON,   VERMONT. 

METAL  HORN. 

967,618. Specification  of  letters  Patent.        Patented  Aug.  16,  1910. 

Application  filed  January  14,  1910.     Serial  No.  538,168. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Joseph  Adelor  Danis, 

a  citizen  of  the  United  States,  residing  at 
the  city  of  Burlington,  in  the  county  of 

5  Chittenden  and  State  of  Vermont,  have  in- 
vented a  new  and  useful  Improvement  in 

Metal  Horns,  of  which  the  following  is  a 
specification. 

This  invention  relates  to  horns  or  ampli- 
10  fiers  for  phonographic  apparatus,  and  its 

object  is  to  provide  means  for  dampening 
the  vibrations  of  said  horn  when  made  of 
metal,  so  that  the  tone  of  the  instrument 
will  be  sweeter  and  smoother.    The  means 

15  which  I  use  to  accomplish  this  result  com- 
prises a  cover  for  the  horn  made  of  textile 

fabric  and  detachably  secured  to  said  horn. 
To  insure  a  good  fit,  the  cover  is  made  in 
sections,   provided  with  means  for  lacing 

20  them  together,  and  at  its  larger  end  said 
cover  is  also  provided  with  hooks  which 
catch  over  the  edge  of  the  metal  horn  and 
hold  the  cover  tightly  stretched,  and  in  close 
contact  with  said  horn. 

25  In  the  accompanying  drawing,  Figure  1 
is  a  perspective  view  of  a  metal  horn  or 
amplifier  provided  with  my  improved  cover. 
Fig.  2  shows  the  sections  from  which  the 
cover  is  made,  and  Fig.  3  is  a  view  on  a 

30  larger  scale  of  one  corner  of  a  section  show- 
ing the  eyelets  and  hooks  with  which  it  is 

provided. 
The  horn  1  is  made  of  metal  in  the  cus- 

tomary bell-mouthed  or  flaring  shape.    The 
35  cover  is  composed  of  a  plurality  of  sections 

2  cut  out  of  textile  material.    The  combined 

length  of  the  larger  ends  3  of  said  sections 
is  just  sufficient  to  encircle  the  mouth  of 
the  horn,  while  the  combined  lengths  of  the 
smaller  ends  4  of  said  sections  will  just  go  40 
around  the  small  end  of  said  horn.  The 
edges  5  of  the  sections  are  concaved  so  that 
the  cover  will  snugly  hug  the  horn  through- 

out its  entire  length.  Along  said  curved 
edges  the  sections  are  provided  with  eyelets  45 
6  to  receive  the  lacings  7  by  Avhich  the  sec- 

tions are  held  together.  When  the  com- 
pleted cover  is  drawn  over  the  horn,  the 

hooks  8  along  the  large  ends  of  the  sections 
are  pulled  over  the  edges  of  the  mouth  of  50 
the  horn,  where  they  are  retained  by  the 
elasticity  of  the  textile  fabric  of  which  the 
cover  is  made,  so  that  it  will  fit  closely  and 
smoothly  all  over  the  outer  surface  of  the 
horn.  It  can  be  readily  removed  by  disen-  55 
gaging  the  hooks  and  slipping  it  off  over  the 
small  end  of  the  horn,  after  removing  the 
latter  from  the  talking  machine. 

Claim : 
The  combination  with  the  metal  horn  of  60 

a  talking  machine,  of  a  detachable  cover  of 
textile  material,  composed  of  sections  shaped 
to  fit  said  horn  snugly  and  laced  together 
along  their  edges,  and  hooks  at  the  larger 
end  of  said  cover  adapted  to  be  engaged  65 
with  the  edge  of  the  mouth  of  said  horn  and 
retained  there  by  the  elasticity  of  the  mate- rial. 

JOSEPH  ADELOE  DANIS. 
Witnesses : 

Edward  Dennis, 
Arthur  Dennis. 
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UNITED  STATES  PATENT  OFFICE. 
THOMAS  KRAEMER,  OF  PHILADELPHIA,  PENNSYLVANIA,  ASSIGNOR  TO  HAWTHORNE 

&  SHEBLE  MANUPACTURING  COMPANY,  OF  PHILADELPHIA,  PENNSYLVANIA,  A 
CORPORATION   OF  PENNSYLVANIA. 

TALKING-MACHINE. 

968,483. Specification  of  letters  Patent.        Patented  Aug.  33,  1910. 
Application  filed  July  30,  1908.     Serial  No.  446,039. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  Kkaemer,  a 

citizen  of  the  United  States,  residing  at 
Philadelphia,  in  the  county  of  Philadelphia 

5  and  State  of  Pennsylvania,  have  invented 
certain  new  and  useful  Improvements  in 
Talking-Machines,  of  which  the  following 
is  a  specification. 

This  invention  relates  to  talking  machines 
10  and  is  directed  to  the  jDrovision  of  a  machine 

of  an  improved  construction  in  which  the 
relative  movement  of  the  sound-record  and 
the  reproducing  mechanism  necessary  to 
permit  the  stylus  of  the  reproducing  mech- 

15  anism  to  track  in  the  record-groove  through- 
out the  several  convolutions  thereof  is  af- 

fected by  moving  the  sound-record  and  the 
turntable  on  which  it  is  supported  bodily 
in  the  plane  in  which  they  lie. 

20  In  accordance  with  my  invention,  a  turn- 
table is  provided  for  supporting  a  disk  rec- 

ord and  this  is  so  mounted  as  to  permit  of 
rectilinear  movement  thereof  in  the  plane 
in  which  it  lies.    A  motor  mechanism  is  em- 

25  ployed  for  rotating  the  turntable  on  its  axis 
and  this  motor  mechanism  may  also  be  ar- 

ranged to  effect  the  lateral  movement  of  the 
turntable.  The  reproducing  mechanism  is 
stationarily   mounted   with   respect   to   the 

30  turntable  so  far  as  concerns  movement  of 
that  mechanism  radially  of  the  turntable; 
if  desired  the  reproducing  mechanism  may 
be  so  mounted  as  to  permit  of  movement 
transverse  to  the  plane  of  the  turntable  so 

35  that  the  stylus  thereof  may  track  faithfully 
in  the  record-groove  and  may  be  moved  to 
an  inoperative  position  while  changing  rec- 
ords. 

The  devices  whereby  the  motor  mechan- 
40  ism,  in  addition  to  rotating  the  turntable, 

effects  the  rectilinear  movement  thereof,  are 
so  constructed  as  to  move  the  turntable  bod- 

ily as  it  is  rotated  at  the  speed  necessary 
to  enable  the  stylus  of  the  reproducing  mech- 

45  anism  to  follow  the  record-groove  properly. 
For  this  purpose  the  motor  mechanism  may 
be  arranged  to  move  with  the  turntable  if 
desired,  but  I  prefer  to  mount  the  motor 
mechanism  stationarily  and  connect  it  to  the 

50  turntable  by  devices  which  will  permit  of 
the  necessary  relative  movement  of  these 
two  parts  while  maintaining  the  operative 

connection  between  them,  as  for  instance,  a 
telescoping  shaft  or  a  spline. 

The  preferred  embodiment  of  my  inven-  55 
tion  is  illustrated  in  the  accompanying  draw- 

ings in  which — 
Figure  1  is  a  top  view  of  a  talking  ma- 

chine, broken  away  and  sectioned  in  part, 
Fig.  2  is  a  sectional  elevation  of  the  same,  60 
the  section  being  on  line  2 — 2  of  Fig.  1,  and 
Figs.  3  and  4  are  detail  views  in  section  on 
lines  3^  and  4 — 4  of  Fig.  1. 

Eeferring  to  these  drawings,  1  indicates 
the  motor-box  of  a  talking  machine  having  65 
a  frame  2  secured  to  the  under  side  of  the 
cover  thereof.     Depending  from  the  under 
side  of  this  frame  are  supports  3  in  which 
the  ends  of  2  rods  4,  4  are  secured,  these  rods 
being  parallel  to.  each  other  and  located  ad-  70 
jacent  to  opposite  edges  of  the  frame  2.    To 
the  under  side  of  frame  2  is  secured  a  motor 
mechanism  of  any  suitable  construction,  but 

preferably   a   spring-motor   5   of   the   type   " 
commonly  employed  for  driving  the  turn-  75 
tables  of  talking    machines.      This    motor 
mechanism   drives  a  gear  6  which  meshes 
with  a  pinion  7  secured  upon  a  shaft  8  which 
is  mounted  for  rotation  in  bearings  formed 
in  standards  9  depending  from  the  frame  2.  80 
One  of  the  standards  9  has  a  bearing  formed 
therein  for  a  rewinding  shaft  10  by  which 
the  spring  of  the  motor  5  is  wound  up,  the 
end  of  this  shaft  10  being  adapted  to  be  en- 

gaged by  a  winding  handle  11  of  the  usual  a5 
construction.     The  shaft  8  has  a  groove  12 
cut     therein     and     extending     lengthwise 
thereof. 

A  movable  frame  13  has  sleeves  14  of  sub- 
stantial length  at  opposite  ends  thereof  90 

through  which  the  rods  4,  4  extend,  and  this 
frame  carries  the  rotatable  turntable  of  the 
machine.  Referring  to  Fig.  3,  it  will  be 
seen  that  frame  13  has  two  depending  arms 
15  integral  therewith  provided  with  open-  95 
ings  through  which  the  shaft  8  extends,  and 
a  bevel-gear  16  lies  between  these  two  arms 
15  and  is  splined  on  shaft  8  by  means  of  a 
key  entering  the  groove  12.  One  of  the 
arms  15  and  the  body  portion  of  frame  13  100 
have  bearings  formed  therein  for  a  verti- 

cally-disposed shaft  17  which  extends  up- 
wardly through  a  slot  in  the  cover  of  the 

motor-box  1  and  has  the  turntable  18  of  the 
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niacliino  secured  upon  its  upper  end.  Se- 
cured on  shaft  17  is  a  l)evel-<iear  19  meshing 

Avith  the  bevel-gear  1(1.  Immediately  above 
the  bevel-gear  19  and  also  secured  upon  sha^t 

6  IT,  is  a  worm-wheel  20,  with  which  meshes 
a  worm  21  formed  on  the  governor  shaft  22. 
A  collar  23  is  secured  on  shaft  22  and  is  con- 

nected by  flat  springs  24  with  a  collar  25 
which  is  loo.se  on  shaft  22,  and  each  of  the 

10  springs  24  carries  a  weight  20.  The  outer 
end  of  the  governor  shaft  22  is  carried  in  a 
bearing  formed  in  the  end  of  an  arm  27 
and  this  arm  is  provided  with  ears  2S  in 
Avhich  are  formed  bearings  for  a  short  shaft 

15  29.  This  .shaft  has  two  arms  30  depend- 
ing therefrom  and  each  carrying  a  brake- 

pad  31  on  the  end  thereof  adapted  to  con- 
tact with  the  collar  25.  The  end  of  shaft 

29  has  an  arm  32  secured  thereto,  the  oppo- 
20  site  end  of  which  exends  under  a  cam  33 

pivotally  mounted  at  34  upon  the  frame  or 
carriage  13.  Above  its  pivotal  point  the 
cam  33  has  a  rod  35  connected  thereto,  the 
other  end  of  which  is  pivotally  connected  to 

25  the  end  of  a  crank  30  on  a  .shaft  37  mounted 

in  a  bearing  formed  in  frame  13.  This  shaft 
extends  upward  through  a  slot  in  the  cover 
of  the  motor-box  1  and  has  an  operating 
handle  38  secured  thereto.     The  lower  end  of 

30  shaft  37  extends  through  the  bearing  for 

the  shaft  and  has  a  spring  39  coiled  there- 
on and  lying  between  the  bearing  and  a  head 

formed  on  the  .shaft  so  as  to  hold  the  shaft 

in  any  position  to  which  it   is  moved.     A 

35  spring  29'  coiled  on  shaft  29  acts  thereon to  hold  the  end  of  arm  32  in  contact  with 

the  cam  33.  It  will  be  seen  that  by  turning 

sliaft  37  by  means  of  handle  38,  the  brake- 
pads   31   can   be   moved   toward   and   away 

40  from  the  loose  collar  25  so  as  to  start,  stop 
and  regulate  the  speed  of  rotation  of  the 
turntable. 

Secured  on  shaft   8   is  a  gear  40  which 

meshes  with  a  gear  41  mounted  upon  a  stand- 
45   ard   42   depending  from   the   frame   2.     In 

■this  standard  42  and  a  similar  standard  43 
are  formed  bearings  for  a  shaft  44  which 
carries  a  gear  45,  meshing  with  the  gear  41. 
Shaft  44  has  a  screw-thread  formed  there- 

50   on,  the  pitch  of  which  is  dependent  upon  the 

pitch    of   the   spiral    record  -  groove   in   the 
records  which  are  to  be  reproduced  on  the 
machine.    Pivotally  mounted  upon  the  frame  i 
13  is  a  lever  40  carrying  at  its  lower  end  a 

55  half-nut  47  adapted  to  engage  with  the 
threads  of  the  screw  48  on  shaft  44.  The 

upper  end  of  lever  40  is  connected  l)y  a  rod 
49  to  the  head  50  of  a  handle  51  pivotally 
mounted    upon  the   frame   13.     Below   this 

60  handle  is  a  similar  handle  52  Avhich  is  in- 
tegral with  the  frame  13,  the  two  handles 

51  and  52  projecting  through  a  slot  in  the 
side  of  the  motor-box  1.  A  spring  53  is 
connected  at  one  end  to  lever  40  and  at  the 

65   other  end  to  the  frame  13  so  as  to  hold  the 

I  half-nut  47   normally   in  engagement   with 
I  the    screw    48.     Preferably,    the    thi*ead    of I  screw  48  is  in  the  form  of  a  ratchet  so  that 

the    half-nut    47    will    coact    more    reliably 
therewith.  70 

Secured  to  the  side  of  the  motor-box  and 
extending  upwardly  therefrom  is  a  support 
54,  the  upper  end  of  which  has  the  form  of 
a  split  sleeve  55,  the  two  parts  thereof  being 

adapted  to  be  drawn  together  b}'  a  bolt  50'.  75 
This  sleeve  is  adapted  to  grip  and  support 
a  sound-conveying  tube  which  is,  preferably,, 
a  tone-arm  50  and  amplifying  horn  57.  At 
the  small  end  of  the  tone-arm  50  is  a  verti- 

cally disposed  pin  58,  adapted  to  extend  go 
through  a  sleeve  59  to  which  arms  00  are 

pivotall}'  comiected  so  as  to  turn  on  a  hori- 
zontal axis.  These  arms  00  support  a  short 

length  of  tubing  01.  one  end  of  which  is 
adapted  to  tele.scope  slightl}^  with  the  end  gc 
of  the  tone-arm  56,  and  the  other  end  of 
which  carries  the  sound-box  02  having  a 
stylus  03  adapted  to  track  in  a  groove  of  the 
record  04  on  the  turntable  18.  By  this  con- 

struction it  will  be  seen  that  the  sound-box  90 
and  its  stylus  are  held  against  movement  in 
a  direction  parallel  to  the  plane  of  the  .sound- 
record  04,  but  the  soiuid-box  and  the  short 
tube  01  may  be  turned  about  a  horizontal 
axis  to  carry  the  sound-box  to  inoperative  95 
position,  as  shown  by  the  dotted  lines  in 
Fig.  2,  while  withdrawing  one  record  64  and 
substituting  another  therefor. 

Tlie  operation  of  the  machine  will  now  be 
described.  Fig.  1  shows  the  parts  in  the  100 
l^osition  for  starting,  the  stylus  of  the  re- 

producer being  at  the  beginning  of  the 
groove  in  record  04.  The  end  of  handle  38 

is  tui-ned  to  the  right  in  Fig.  1,  thus  turn- 
ing cam  33  in  a  direction  to  permit  the  free  105 

end  of  rod  32  to  be  raised  more  or  less  and 

the  shaft  29  to  be  rocked  in  its  bearings 

under  the  influence  of  spring  29'  so  as 
to  carry  the  brake-pads  31  away  from  the 
collar  25.  The  motor  mechanisn  can  now  lio 

operate  to  rotate  the  turntable  18  and  the 
feed-screw  48  since  the  gear  6  drives  shafts 
8  and  17  through  gears  7,  16  and  19  and 
feed-screw  48  through  gears  40,  41  and  45. 
As  the  feed-screw  48  is  rotated,  it  acts  upon  115 
the  half-nut  47  mounted  on  the  frame  or 
carriage  13  to  move  that  frame  and  all  the 
parts  carried  thereby  to  the  right  in  Fig.  1 
and  this  movement  is  directly  proportional 
to  the  speed  of  rotation  of  the  turntable  so  120 
that  the  stylus  of  the  reproducer  may  track 

faithfully  in  the  record-groove  in  disk  04. 
^Mien  the  rej^roduction  has  been  concluded, 
the  operator  grasps  the  handles  51  and  52 
between  the  thumb  and  fore-finger  and  by  12b 
moving  them  together  .so  that  handle  51  lies 
directly  over  handle  52,  the  ha  If -nut  47  will 
be  drawn  out  of  engagement  with  the  feed- 

screw 48  against  the  tension  of  spring  53. 

This  having  been  done,  the  operator  moves  130 
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the  two  handles  51  and  52  together  to  the 
left,  thereby  sliding  the  frame  13  along  on 
the  rods  4,  4  back  to  its  initial  position. 
Then  on  releasing  the  handles,  the  half-nut 

5  47  will  be  drawn  into  engagement  with  the 
feed-screw  48  bj'  spring  53,  thereby  moving 
the  handle  51  relativel}^  to  the  handle  52  to 
the  position  showm  in  Fig.  1  and  the  parts 
are  in  readiness  for  another  reproduction. 

:(0  By  turning  the  handle  38  either  at  the  con- 
clusion of  the  first  reproduction  or  after  the 

parts  have  been  brought  back  to  initial  po- 
sition, the  motor  may  be  stopped  by  the  en- 

gagement of  the  brake-pads  31  with  the  col- 
15  lar  25  and  by  adjusting  handle  38  between 

its  extreme  positions  any  speed  of  rotation 
of  the  turntable  desired  may  be  obtained. 

Having  now  described  my  invention,  what 
I  claim  as  new  therein  and  desire  to  secure 

20   by  Letters  Patent  is  as  follows: 
A  talking-machine  comprising  a  motor- 

box,  a  pair  of  rods  secured  to  the  under  side 
of  the  cover  thereof,  a  frame  slidable  on  said 
rods,  a  motor  secured  to  the  under  side  of 

25  said  cover,  two  members  splined  together 
and  rotatable  on  a  horizontal  axis,  one  of 
said  members  being  secured  to  the  under  side 

of  said  cover  and  driven  by  said  motor  and 
the  other  of  said  members  being  mounted 
upon  said  frame,  a  feed-screw  mounted  for  30 
rotation   on  the  under  side   of  said  cover, 
means  actuated  by  the  motor  for  rotating 
the    feed-screw,   a   shaft   mounted   on   said 
frame  and  rotatable  about  a  vertical  axis,  in- 
termeshing  gears  carried  by  said  shaft  and  35 
said  member   mounted   upon   the   frame,   a 
turn-table    for    a    talking-machine    record 
mounted  upon  said  shaft  above  the  cover  of 
the  motor-box,  a  half -nut  pivotally  mounted 
on  said  slidable  frame,  an  operating  lever  40 
pivotally  mounted   on  said   slidable   frame 
and  arranged  to  move  said  half -nut  into  and 
out  of  engagement  with  said  feed-screw,  and 
reproducing  mechanism  held  against  lateral 
movement  and  adapted  to  coact  with  a  rec-  45 
ord  on  said  turn-table,  substantially  as  set 
forth. 

This   specification   signed   and   witnessed 
this  28th  day  of  July,  1908. 

THOMAS  KEAEMEK. 

Witnesses : 
E3IIL    SCHENELE, 

H.  Mtjbxschlegel. 
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imiTED  STATES  PATENT  OFFICE. 
JOHN  D.   BOWERS   AND   LEON  MAYHUE,   OF   SALT  LAKE   CITY,   UTAH. 

PHONOGRAPH. 

968,530. Specification  of  letters  Patent.        Patented  Aug.  30,  1910. 
Application  filed  November  10,  1909.     Serial  No.  527,240. 

To  all  whom  it  may  concern: 
Be  it  known  that  we,  John  D.  Bowers 

and  Leon  Mayhue,  citizens  of  the  United 
States,  residing  at  Salt  Lake  City,  in  the 

5  county  of  Salt  Lake  and  State  of  Utah,  have 
invented  new  and  useful  Improvements  in 
Phonographs,  of  which  the  following  is  a 
specification. 
The  present  invention  relates  to  phono- 

10  graphs,  and  particularly  to  attachments  for 
automatically  stopping  the  machine  when 
the  record  has  been  played. 

One  object  is  to  provide  a  device  of  this 
character  which  is  simple  and  effective  in 

15  operation. 
Another  object  is  to  provide  such  a  de- 

vice which  is  adapted  to  be  readily  attached 
to  the  present  form  of  machine. 

These  and  other  objects  may  be  attained 
20  by  the  construction  shown  in  the  accom- 

panying drawings  in  which: 
Figure  1  is  a  plan  view  of  a  phonograph 

machine  showing  our  invention  applied. 
Fig.  2  is  a  view  of  the  invention  detached 

25  from  the  machine,  Fig.  3  is  a  vertical  sec- 
tional view  of  Fig.  i,  on  the  line  3 — 3,  Fig. 

4  is  an  elevation  of  the  braking  device.  Fig. 
5  is  a  sectional  view  on  the  line  5 — 5  of  Fig. 
4,  and  Fig.  6  is  a  detail  view  of  the  trip 

30  detached. 

In  the  drawings  1  represents  the  motor  of 

a  phonograph  machine,  2  the  rHord  carry- 
ing drum,  3  the  sound  box  having  the  lug  4, 

and  the  rider  bar  6. 

35  The  invention  herein  contemplated  is 
adapted  for  attachment  to  the  rider  bar  6. 
The  present  device  comprises  the  brake 

member  6,  the  trip  member  7,  and  the  con- 
necting link  8. 

■*0  The  brake  member  consists  of  the  cylin- 
drical portion  9  having  a  longitudinal  bore 

10  formed  therein.  Laterally  projecting 
spaced  fingers  11  on  the  portion  9,  one  of 
which  carries  the  adjusting  screw  12,  serve 

•*5  as  a  clamp  by  means  of  which  the  member  6 is  secured  to  one  end  of  the  rider  bar  5. 

Sliding  in  the  bore  10  is  a  plunger  13.  The 
lower  portion  14  of  the  plunger  is  reduced 
and  protrudes  through  the  bottom  of  the 

50  member  6,  and  has  its  extremity  provided 
with  a  milled  head  15,  adapted  to  be  grasped 
by  the  fingers  of  the  hand  to  adjust  the 

plunger  13.  A  coiled  spring  16  is  seated  be- 
tween the  shoulder  17  of  the  plunger  and 

55  the  bottom  of  the  bore  and  encircles  the  re- 
duced end  14  thereof.    The  spring  keeps  the 

plunger  13  at  its  upward  limit  of  move- 
ment. Seated  in  a  recess  in  the  upper  end 

of  the  plunger  13  is  a  friction  block  18  of 
rubber,  leather  or  other  suitable  material.  60 
A  bayonet  slot  19  is  formed  in  the  side  of 
the  portion  9  and  directly  above  the  upper 
of  the  clamp  fingers  11.  An  eye  bolt  20  se- 

cured in  any  suitable  manner  as  by  a  thread- 
ed end  29  to  the  plunger  13,  lies  in  the  bayo-  65 

net  slot  19. 

The  trip  member  consists  of  the  block  7 
having  the  depending  portion  22  and  hori- 

zontal portion  23.  The  portion  23  is  ver- 
tically perforated  to  receive  the  adjusting  70 

screw  24,  and  transversely  perforated  as  at 
25  to  receive  the  end  27  of  the  connecting 
link  8. 

The  connecting  Jink  8,  is  bent  near  each 
end  transversely  and  fonvardly  at  an  angle  75 
so  that  its  ends  26  and  27  lie  in  a  plane 
parallel  with  the  main  portion  thereof. 
The  end  26  is  provided  with  an  eye  28 
adapted  to  engage  in  the  eye  30  of  the  bolt 
20,  and  form  a  loose  connection.  80 

The  operation  of  the  device  is  as  follows: 
The  brake  member  6  is  secured  to  one  end  of 

the  rider  bar  5  by  means  of  clamping  fingers 
11  and  screw  12.  The  block  7  is  placed  on  the 
opposite  end  of  the  rider  bar  5  so  that  its  85 
horizontal  portion  22  rests  on  the  bar,  and 
the  portion  23  lies  against  the  outer  face 
of  the  bar.  The  link  8  is  inserted  in  the 

perforation  25  and  adjusted  so  that  |he 
block  7  is  positioned  the  proper  distance  90 
from  the  opposite  end  of  the  rider  bar  5,  to 
be  engaged  by,  the  lug  4  on  the  sound  box  3. 
The  plunger  13  is  pulled  back  by  means  of 
the  head  15  and  turned  until  the  bolt  20 

engages  in  the  transverse  portion  of  the  95 
bayonet  slot  19.  The  phonograph  is  start- 

ed, and  when  the  sound  box  3  reaches  the 
end  of  the  record  the  lug  4  will  engage  the 
trip  block  7  and  move  it  along  the  rider  bar, 
thereby  communicating  motion  through  the  100 
link  8  to  the  bolt  20.  The  bolt  20  will  he 
moved  in  the  slot  19  until  it  comes  opposite 
the  longitudinal  portion  thereof.  The 
spring  16  will  then  act  on  the  plunger  13 
and  force  it  outward  bringing  the  friction  105 
block  18  against  the  record  drum  2,  which 
will  stop  the  machine.  The  trip  7  may  be 
adjusted  longitudinally  accordingly  as  the 
records  are  longer  or  shorter. 

It  will  thus  be  seen  that  a  very  simple  and  lio 
effective  device  is  produced,  and  one  which 
will  not  easily  get  out  of  repair.     Further  a 
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device  is  produced  which  can  be  readily  at-  ' 
tached   to   tl»e   rider   bar  of   a   phonograph 

without  any  alterations  in  the  form  or  con- struction of  the  machines  on  the  market. 

5       Ilavin*^  thus  described  the  invention  what is  claimed  as  new  is: 
1.  The  combination  with  a  phonograph 

having  a  rider  bar,  of  a  brake  member  se- 
cured at  one  end  of  said  rider  bar  and  in- 

10  eluding  a  trigger,  a  link  loosely  connected 
at  one  end  to  the  trigger,  and  a  trip  block 

longitudinally  adjustable  on  the  link  near 
its  opposite  end  and  loosely  riding  on  the 
rider  bar. 

2.  The  combination  with  a  phonograph 
having  a  rider  bar,  of  an  automatic  stop 

comprising  a  brake  member  having  a  hol- 
low body  provided  with  a  bayonet  slot,  a 

spring  pressed  plunger  pla3ang  in  the  hol- 
20  low  body  and  having  a  friction  block  on  its 

outer  end,  a  laterally  projecting  apertured 

15 

30 

lug  on  the  said  [jlunger  and  riding  in  said 
bayonet  slot,  laterally  projecthig  parallel 
arms  on  the  hollow  body  adjacent  one  end  of 
the  bayonet  slot  adapted  to  straddle  the  rider  25 
bar  of  a  phonograph,  one  of  the  arms  carry- 

ing a  binding  screw  whereby  the  brake  mem- 
ber is  c-lamped  to  the  rider  bar  near  one  end 

thereof,  an  L-shaped  trip  member  loosely  en- 
gaging the  rider  bar  near  its  opposite  end 

and  provided  with  an  aperture  and  clamp- 
ing screw,  and  a  link  adjustable  in  the  aper- 

ture of  the  trip  member  and  having  its  op- 
posite end  engaging  in  the  aperture  of  the 

said  lug  on  the  spring  pressed  plunger. 
In  testimou}'  whereof  we  affix  our  signa- 

tures in  presence  of  two  witnesses. 
JOHN  D.  BOWERS. 
LEON  MAYHUE. 

Witnesses : 
R.  T.  Harbach, 
J.  Fletcher,  Jr. 
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968,539. Specification  of  letters  Patent.        Patented  Aug.  30,  1910. 
Application  filed  February  13,  1909.     Serial  No.  477,799. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Charles  L.  Chisholm, 

a  subject  of  the  King  of  Enghind,  residing 
at  Maiysville,  in  the  Province  of  New 

5  Brunswick,  Canada,  have  invented  a  new 
and  useful  Means  for  Reproducing  Sounds 
from  Sound-Records,  of  which  the  follow- 

ing is  a  specification. 
This  invention  has  reference  to  improve- 

10  ments  in  means  for  reproducing  sounds  from 
sound  records  and  its  object  is  to  provide 
a  means  whereby  higher  and  more  delicate 
overtones  upon  which  that  quality  of  the 

sound  known  as  the  timbre  so  lai'gely  de- 
15  pends,  are  reproduced. 

The  grosser  sound  waves  represent  forces 
of  comparatively  considerable  magnitude 
and  so  are  able  to  overcome  without  serious 

effect  on  themselves  opposing  forces  of  com- 
20  mensurate  magnitude.  The  actual  power 

of  such  sound  waves  is  of  course  quite  small 
or  minute,  but  the  overtones  are  so  small 

that  highly  attenuated  opposing  forces  may 
actualh'  become  great  when  compared  with 

25  the  forces  developed  by  some  of  the  over- 
tones. Still  it  is  upon  such  overtones  that 

the  quality  of  the  voice  or  sound  which  is 
termed  timbre  depends  and  it  is  upon  this 
timbre  that  one  is  enabled  to  individualize 

30  and  recognize  voices  and  other  sounds.  The 
utilization  of  these  extremely  minute  forces 
is  vital  to  the  present  invention  which  aims 
to  the  elimination  of  certain  conditions 
which  have  been  found  to  be  detrimental  to 

35  the  proper  reproduction  of  sounds. 
In  accordance  with  the  present  invention 

the  ordinary  sound  box  of  the  sound  re- 
producing machine  is  replaced  by  or  car- 

ries a  jnicrophonic  element,  which  as  will 
40  hereinafter  appear  is  specially  constructed 

and  by  which  it  is  possible  to  transmit  the 
sounds  to  an  indefinite  distance  in  the  form 

of  electrical  undulations  corresponding  to 
the  sound  waves  and  at  a  distant  point  con- 

45  vert  these  undulations  into  air  waves  which 

Avill  correspond  to  and  reproduce  the  origi- 
nal sounds  not  only  as  to  volume  and  gen- 
eral quality  but  by  saving  the  overtones 

usually  lost  in  sound  reproduction  the  purity 
50  and  recognizability  of  the  sounds  is  greatly 

enhanced. 
The  invention  will  be  best  imderstood 

from  a  consideration  of  the  following  de- 
tail  description   taken   in   connection   with 

55  the  accompanying  drawings,  forming  a  part 
of  this  specification,  in  which  draAvings, 

Figure  1  is  a  diagrammatic  representation 
of  the  application  of  the  invention  to  a 
sound  reproducing  machine  for  distant  re- 

production. Fig.  2  is  a  central  section  60 
throiigh  one  form  of  microphonic  element 
with  the  stylus  carrier  applied  thereto.  Fig. 
3  is  a  central  section  through  another  form 
of  microphonic  element  witli  the  stylus  car- 

rier applied  thereto.  Fig.  4  is  an  elevation  65 
of  the  back  contact  of  the  microphonic  ele- 

ment and  parts  carrying  the  contact.  Fig.  5 
is  a  view  of  the  ordinary  type  of  sound  box 
of  a  sound  reprodvicing  machine  with  the 
microphonic  element  applied  to  the  stylus  70 
carrying  arm  or  lever.  Fig.  6  is  a  similar 
view  showing  a  somewhat  different  arrange- 

ment than  shown  in  Fig.  5.  Fig.  7  is  a  side 
elevation,  partly  in  section,  of  the  structure 
shown  in  Fig.  6.  75 

Referring  to  the  drawings,  there  is  shown 
in  Fig.  2  a  casing  1  for  the  microphonic  ele- 

ment and  this  casing  has  rounded  walls  in 
the  direction  of  the  axis  thereof,  and  is 
generally  cylindrical  or  annular  in  shape  80 
while  it  is  to  be  understood  that  the  inner 

wall  of  this  casing  is  highly  polished.  The 
wider  end  of  the  casing  is  provided  with  an 
inwardly  directed  annular  flange  or  ledge  2 
for  the  reception  of  a  diaphragm  3  which  85 
latter  is  preferably  made  of  carbon  or  metal 
and  against  which  engage  granules  4,  pref- 

erably though  not  necessarily  of  carbon. 
It  is  of  importance  in  the  practical  em- 

bodiment  of   this   invention   that   the   dia-  90 
phragm  be  secured  to  the  casing  without 
stresses  or  strains  of  any  kind,  either  local 
or  general.     Still  the  diaphragm  should  be 
rigidly  held  in  place  and  be  evenly  sensitive 
over  its  entire  area.    It  is  found  to  be  im-  95 

possible  with  the  ordinary  screw'  cap  to  get 
a  perfectly  even  pressure  around  the  periph- 

ery of  the  diaphragm  since  there  will  always 
be  more  or  less  unequal  stress  or  tension  of 

the  adjacent  parts  of  the  surface  of  the  dia-  100 
phragm  nearest  the  periphery  so  that  there 
are  lines  or  zones  in  the  surface  of  the  dia- 

phragm which  do  not  respond  with  equal 
sensitiveness  to  the  rest  of  the  surface  of  the 

diaphragm  and  consequently  the  diaphragm  105 
may  offer  very  great  resistance,  compara- 

tively, to  the  next  extremely  delicate  over- 
tones so  that  the  action  of  these  overtones 

upon  the  diaphragm  will  become  entirely 
lost  and  no  electric  currents  will  be  devel-  HO 

oped  corresponding  to  such  overtones  conse- 
quently the  voice  at  the  receiving  end  of  the 
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line  will  have  an  entirely  diflferent  quality 
from  that  of  tlie  speaker  at  the  transmitting 
end  of  the  line,  or  the  quality  or  timbre  of 
other  sounds  will  be  likewise  changed,  be- 

6  cause  of  the  obliteration  of  the  overtones. 
In  order  to  jjroperly  seat  the  diaphragm 

the  ledge  2  is  made  as  narrow  as  is  practi- 
cally possible  and  the  diaphragm  is  cement- 

ed thereto  by  some  hard  firm  cement,  and 
10  this  cementing  is  performed  Avithout  put- 

ting the  diaphragm  under  strain  or  stress 
and  more  especially  uneven  strains  or 
stresses  such  as  are  liable  to  occur  when  the 

diaphragm  is  clamped  in  place.     The  dia- 
15  phragm  is  thus  peripherally  supported  with- 

out local  or  general  transverse  buckling  or 
strain.  The  inner  face  of  the  diaphragm  is 
highly  polished. 

The  outer  edge  of  the  casing  1  may  be 
20  screw-threaded  and  to  this  screw-threaded 

portion  is  applied  a  cover  plate  5  having  an 
annular  flange  6  at  its  periphery  internally 
threaded  to  receive  the  outer  surface  por- 

tion of  the  casing  1  and  the  i^late  5  has  a 
25  central  perforation. 

There  is  provided  a  back  contact  8  in 
the  form  of  a  circular  block  of  carbon  with 
rounded  peripheral  edges  with  the  face  and 
edges  highly  polished.     The  back  contact 

30  block  8  may  be  made  fast  in  any  suitable 
manner  to  a  metal  block  9  of  brass  or  other 
suitable  material  and  betAveen  this  block  9 
and  a  plate  10  is  secured  a  mica  or  other 
suitable  insulating  plate  11  which  is  clamped 

35  between  the  block  9  and  plate  10  by  means 
of  a  clamp  screw  12  and  nut  13  applied 
thereto.  The  plate  11  is  of  such  diameter 
as  to  extend  to  and  slightly  beyond  the  back 
edges  of  the  casing  1  and  is  secured  to  the 

^•^  casing  by  a  back  cap  14  and  suitable  screws 
15.  The  back  cap  li  is  provided  with  a 
central  sleeve  16  which  may  be  externally 
threaded  and  screwed  into  a  suitable  open- 

ing in  an  arm  17  which  latter  may  corre- 

'^'^  spond  to  the  swinging  arm  of  certain  types of  sound  reproducing  machines. 
Secured  to  the  plate  5  in  the  form  of  in- 

strument shown  in  Fig.  1,  is  a  stylus  carry- 
ing lever  18  provided  at  the  outer  end  with 

^^  a  socket  19  and  clamp  screw  20  for  holding 
a  stylus  21  in  place  as  is  customary  in  the 
gramophone  tj^pe  of  sound  reproducing  ma- 

chines. The  other  end  of  the  stylus  carrier 
18  is  bent  toward  the  diaphragm  3  and  pro- 

jects through  the  opening  7  and  terminates 
in  a  point  22,  this  point  bearing  against  the 
diaphragm  with  the  smallest  practical  area 
of  contact.  Theoretically  this  area  of  con- 

tact should  be  a  mathematical  point,  but 

since  this  is  obviouslj'^  impossible  the  con- 
tact is  made  as  small  as  practicable.  The 

stvlus  21  is  assumed  to  engage  the  sound 
record  groove  of  a  sound  record  the  latter 
being  indicated  at  23. 

The  circuit  connections  from  the  micro- 

55 

60 

65 

jjlionic  element  are  diagrammatically  rep- 
resented in  Fig.  2  by  the  conductors  24  and 

25,  one  being  connected  to  the  diapliragm  3 
either  directly  or  through  the  casing  1  and 
the  other  to  the  back  contact  8  through  the  -^ 
stud  or  screw  12.  These  conductors  are 

carried  to  binding  posts  2G  on  the  arm  17 
and  the  local  muroplione  circuit  is  con- 

nected to  the  binding  posts  being  repre- 
sented by  the  conductors  27  leading  to  the  yg 

primary  windin<j^  of  an  induction  coil  28 
and  including  a  battery  29  or  other  suitable 
source  of  electric  current.  The  secondary 
winding  of  the  coil  28  is  coupled  up  to  line 

wires  29'  which  may  be  extended  to  any  de-  3Q 
sired  distance,  and  be  there  connected  to  a 
receiver  coil  30  housed  in  one  end  of  an 

amplifying  horn  31  if  it  be  desired  to  in- 
crease the  reproduced  sound  and  to  make  it 

audible  to  a  number  of  persons  or  over  a  35 
large  space.  The  receiver  coil  is  placed 
about  a  receiver  magnet  32  as  is  usual  while 
the  diaphragm  33  is  mounted  similar  to  the 
mounting  of  the  diaphragm  3,  that  is  with- 

out stress  or  strain,  other  than  what  it  99 
receives  from  the  receiver  magnet  32.  All 
the  surfaces  with  which  the  carbon  granules 
of  the  miciophonic  element  come  in  con- 

tact are  highly  polished  thus  correspond- 
ingly reducing  the  frictional  contact  be-  95 

tween  the  surfaces  with  which  the  granules 
are  in  engagement.  There  is  therefore  less 
resistance  of  a  mechanical  nature  to  the 
movements  of  the  carbon  granules  than  is 
the  case  where  they  come  in  contact  with  100 
rough  surfaces. 

It  has  been  found  from  many  tests  that 
when  the  inner  surface  of  the  diaphragm 
and  the  surface  of  the  back  contact  and 
the  inner  surface  of  the  casing  are  highly  105 
polished  the  overtones  are  transmitted  to 
the  line  to  such  an  extent  as  to  sensibly  in- 
ci'ease  the  richness  of  reproduction  and  the 
naturalness  of  the  tones  reproduced.  It  is 
also  found  that  by  making  the  receptacle  no 
for  carbon  granules  co-extensive  with  the 
diaphragm  there  is  a  marked  improvement 
in  the  transmission  of  the  sound  including 
the  overtones. 

In  Figs.  3  and  4  there  is  shown  a  struc-  116 
ture  which  is  preferable  to  that  shown  in 
Fig.  2  so  far  as  the  reproducer  or  transmit- 

ter is  concerned,  Avhile  the  circuit  connec- 
tions will  be  the  same  as  shown  in  Fig.  1. 

In  the  structure  shown  in  Fig.  3  there  is  a  120 

cylindrical  box  or  casing  1'  having  the  in- ner walls  curved  in  the  direction  of  the  lon- 
gitudinal axis  of  the  box  the  same  as  in  the 

structure  shown  in  Fiff.  2.  The  diaphragm 
3  is  the  same  as  described  with  reference  to  125 
the  structure  of  Fia'.  2  and  is  co-extensive 
with  the  chamber  formed  by  the  inner  wall 

of  the  box  or  casing  1'.  In  this  form  the 
supporting  ledge  has  no  area  and  therefore 
corresponds    to    the    theoretical    condition.  130 
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The  diaphragm  is  secured  to  the  inner  wall 

of  the  box  1'  without  stress  or  strains  by 
having  its  periphery  cemented  directly  to 
the  walls  of  the  box  preferably  by  a  metallic 
cement  such  as  solder.  In  the  case  of  a 
metal  diaphragm  which  is  preferably  made 
of  silver  with  the  inner  face  gold  plated, 
the  soldering  is  easily  accomplished.  In 
the  caso  of  a  carbon  diaphragm  the  periph- 
erv  may  be  electro-plated  and  then  the  dia- 

phragm is  readily  soldered  to  the  inner  wall 

of  the  casing  1',  which  casing  it  will  be  un- 
derstood is  made  of  metal.  The  diaphragm 

may  thus  be  secured  firndy  in  place  without 
15  stress  or  strain  and  will  vibrate  as  a  whole 

with  the  greatest  freedom  to  the  forces 
caused  by  the  impact  of  the  sound  waves 
on  the  receiving  side  of  the  diaphragm. 
The  back  contact  8  is  the  same  as  in  Fig. 

20  2  but  the  manner  of  supporting  the  same  is 
different.  Secured  to  the  back  contact  8  is 
a  plate  34  and  clamped  around  the  edges  of 
the  back  contact  where  joined  by  the  plate 
34    is    an    annular    membrane    35    of   gold 

25  beater's  skin  or  of  delicate  silk  or  of  some 
other  like  highly  flexible  material.  This 
annular  member  35  is  secured  at  its  outer 

edge  to  the  casing  1',  against  a  shoulder  36 
formed   by   thickening   the   casing   at   this 

30  point  and  is  there  held  by  a  clamp  ring  37 
screwed  into  a  suitably  threaded  portion  of 

the  casing  1'  at  the  end  remote  from  that 
carrying  the  diaphragm  3. 

There  is  formed  within  the  casing  1'  a 
35  chamber  for  the  granules  4  which,  as  be- 

fore stated,  are  preferably  though  not  neces- 
sarily made  of  carbon,  and  this  chamber  is 

defined  on  one  side  by  the  diaphragm  3,  on 
the  other  side  by  the  back  contact  8  and  the 

40  annular  membrane  or  flexible  wall  35  while 

the  curved  wall  of  the  casing  1'  comi^letes 
the  chamber.  The  inner  walls  of  the  casing 

1'  may  be  metallic  or  of  insulating  mate- rial, but  in  either  event  these  walls  as  well 
45  as  the  inner  surface  of  the  diaphragm  and 

the  exposed  surface  of  the  back  contact  8 
must  be  highly  polished. 

Secured  to  the  face  of  the  plate  34  re- 
mote  from  the   back  contact  8   is   another 

50  diaphragm  38.  This  diaphragm  may  be 
made  of  metal  or  mica,  but  if  made  of  metal 
should  be  suitably  insulated  from  the  casing 

1'.  The  diaphragm  38  is  secured  to  the  in- ner face  of  the  sleeve  37  in  the  same  manner 

55  as  is  secured  the  diaphragm  3  to  the  inner 

wall  of  the  casing  1',  that  is  it  should  be 
secured  to  the  sleeve  37  without  being  under 
stress  or  strain  due  to  the  manner  of  secur- 

ing it.     In  the  case  of  a  mica  or  similar  in- 
60  sulating  diaphragm  a  very  narrow  ledge 

such  as  the  ledge  2  of  the  structure  shown 
in  Fig.  2  may  be  employed,  and  in  the  case 
of  a  metal  diaphragm  then  the  periphery 
of  the  diaphragm  may  be  soldered  or  other- 

65  wise  cemented  directly  to  the  wall  of  the 

/ 

sleeve  37,  in  which  latter  case,  considering 
the  sleeve  37  to  be  of  metal,  the  diaphragm 
38  must  be  insulated  from  the  plate  34  if 
the  latter  be  made  of  metal,  and  be  in  con- 

ducting contact  with  the  back  contact  8.       70 
The  diaphragm  38  should  be  somewhat 

more  responsive  to  the  sound  impulses  than 
is  the  diaphragin  3  but  in  each  case  the  dia- 

phragm 3  and  diaphragm  38  are  of  such  size 
and  thickness  that  their  fundamental  tones  75 
or  rates  of  vibration  are  higher  than  the 
rates  of  vibration  of  the  normal  human 
voice.  Since  the  actiuil  diameter  of  these 

diaphragms  is  only  about  three-quarters  of 
an  inch,  this  diameter  having  been  found  to  80 
ojDerate  successfully  in  practice,  the  thickness 
of  the  diaphragms  will  be  chosen  accordingly 
to  attain  the  high  fundamental  tone  desired. 
It  is  to  be  understood  however  that  while 
the  diaphragms  are  to  be  small  as  compared  85 
to  the  diaphragms  used  with  the  commer- 

cial types  of  sound  reproducing  machines, 
the  particular  dimension  given  is  not  to  be 
taken  as  the  only  diameter  which  may  be 
used  but  some  variation  on  each  side  of  the  90 
stated  diameter  is  permissible,  other  parts 
being  adjusted  accordingly. 

The  diaphragm  3  is  protected  by  a  cover 
5'  between  the  inner  face  of  which  and  the 
outer  face  of  the  diaphragm  there  is  a  small  95 
air  chamber  39  which  air  chamber  is  made 

non-resonant  by  its  minute  size  and  also  by 

lining  the  interior  of  the  cap  5'  with  some non-resonant  material  such  as  felt  or  cloth 
and  which  material  is  indicated  in  the  draw-  lOO 
ings  at  40.  Other  means  for  rendering  the 
chamber  39  non-resonant  may  be  employed. 

The  microphonic  reproducer  of  Fig.  3  is 

provided  with  a  back  cap  14'  having  a  neck 
16'  which  may  be  threaded  to  enter  a  cor-  105 
responding  passage  in  the  arm  17,  or  any 
other  suitable  means  for  attaching  the  re- 

producer to  the  arm  17  or  to  any  other  suit- 
able carrier  by  means  of  which  the  repro- 

ducer is  caused  to  properly  engage  a  sound  llO 
record  may  be  employed. 

It  is  evident  that  sound  records  as  found 
on  the  market  contain  recorded  sounds  which 

the  reproducing  sound  boxes  usually  em- 
ployed are  incapable  of  transmitting  to  the  115 

air.  These  usually  unreproducable  sound 
waves  are  apparently  the  higher  overtones 
since  by  using  the  microphonic  unit  of  this 
invention  I  am  enabled  to  get  a  reproduction 
from  sound  records  markedly  excelling  in  120 
richness  any  reproduction  of  which  the  usual 
sound  reproducing  devices  are  capable. 

While  the  reproducing  sound  box  or  micro- 
phonic unit  embodying  the  present  invention 

is  indicated  as  of  the  type  used  with  disk  125 
records  of  the  gramophone  sound  reproduc- 

ing machines,  it  will  be  understood  that  it 
may  be  used  with  the  graphophone  type  of 
sound  records  with  a  suitable  change  in  the 

stylus  carrier  and  stylus.    Consequently  the  130 
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sh()\vin<r  of  Uie  drawings  is  to  be  taken  as 
indicative  only  so  far  as  the  type  of  sound 
rei)roducing  jnacliine  is  concerned. 

Actual  tests  made  with  a  practical  enibodi- 
5  ment  of  the  invention  show  that  the  result- 

ant reproduction  is  clear,  sharp  and  brilliant, 
and  the  reproduction  of  the  timbre  of  the 
original  sound  is  very  marked. 

In  Kigs.  5,  G  and  7  there  is  shown  a  sound 
10  box  41  such  as  is  used  on  sound  reproducing 

machines  of  the  gramophone  type,  the  st3dus 

carrier  being  shown  at  18',  the  stylus  socket 
at  19',  the  clamp  screw  at  20',  and  the  stylus 
at  21'.     The  microphonic  unit  of  Figs.  2  or 

15  3  is  designated  generally  by  the  reference 
numeral  1.  In  the  form  shown  in  Fig.  5, 
the  microphonic  unit  is  mounted  directly 

upon  the  stylus  arm  or  lever  18'  and  partici- 
jjates  in  its  movements  under  the  action  of 

20  the  sound  record  groove  in  the  tablet  23, 

transmitted  to  the  stylus  arm  18'  through 
the  stylus  21'  in  the  usual  manner.  The 
microphonic  unit  1  is  made  fast  to  the  stylus 

carrier   18'    in    any    suitable   manner,    and 
25  while  it  may  dampen  the  action  of  the  stylus 

carrier  and  through  it,  the  action  of  the  dia- 
phragm 42  of  the  sound  box  41,  this  damp- 

ing will  not  be  material  or  excessive.  In 
Figs.  5  and  C  the  sound  box  41  carries  a 

30  bridge  piece  43  spanning  the  sound  -  box 
frame  diametrically,  and  spaced  from  the 
diaphragm  42.  This  bridge  piece  43  carries 
the  microphonic  unit  1  in  operative  relation 

to  the  stylus  carrier  18',  the  latter  being  pro- 
35  vided  with  a  pin  or  stud  44,  engaging  the 

microphone  diaphragm  3  at,  or  near  the  cen- 
ter and  is  there  pointed  to  pi'ovide  a  con- 
tact of  the  least  practical  area  which  contact 

is  not  connected  to  the  diaphragm  3  but  sim- 
40  ply  bears  thereagainst.  The  best  results  in 

the  sound  box  41  are  obtained  when  the 

stylus  arm  18'  is  provided  with  a  pointed 
contact  45  bearing  against  the  center  of  the 
diaphragm  42  with  a  bearing  area  of  incon- 

45  siderable  extent  and  without  positive  con- 
nection between  the  diaphragm  42  and  the 

contact  45.  This,  however,  does  not  pre- 
clude the  use  of  the  invention  in  connection 

with  sound  boxes  w'herein  the  stylus  carrier 
50  is  fixed  to  the  diaphragm. 

By    means   of   the    structures   shown    in 
Figs.  5,  0  and  7  the  sound  record  is  repro- 

duced both  locally  and  distantly. 
What  is  claimed  is: — 
1.  A  means  for  reproducing  sound  from  55 

sound  records,  comprising  a  microphonic 
unit  having  a  diaphragm  with  a  fundamen- 

tal higher  than  the  rate  of  vibration  of  thfe 
normal  human  voice,  a  stylus  carrier  in  con- 

tact with  but  unc(mnected  to  the  center  of  60 
the  diaphragm  of  the  microphone,  and  a 
telephonic  reproducer  in  electrical  connec- 

tion with  the  microphone. 
2.  A   reproducer   for  sound    reproducing 

machines  comprising  a  sound  box  provided  65 
with  a  diaphragm  and  a  stylus  carrier  in 
operative  relation  to  the  diaphragm,  and  a 
microphonic  unit  having  a  diaphragm  als(J 
in  operative  relation  to  the  stylus  carrier. 

3.  A   I'eproducer   for   sound   reproducing  70 
machines  comprising  a  sound  box  provided 
w  ith  a  diaphragm  and  a  stylus  carrier  in  op- 

erative relation  to  the  diaphragm,  and  a 
microphonic  unit  having  a  diaphragm  also 
in  operative  relation  to  the  stylus  carrier,  the  75 
microphone  diaphragm  having  a  higher 
fundamental  rate  of  vibration  than  that  of 
the  sound  box  diaphragm. 

4.  A   reproducer   for   sound   reproducing 
machines  comprising  a  sound  box  provided  80 
with  a  diaphragm  and  a  stylus  carrier  in 
operative  relation  to  the  diaphragm,  and  a 
microphonic  unit  having  a  diaphragm  also 
in  operative  relation  to  the  stylus  carrier, 
the  microphone  diaphragm  having  a  funda-  85 
mental  rate  of  vibration  higher  than  that  of 
the  normal  human  voice. 

5.  A  reproducer  for  reproducing  machines 
comprising  a  microphonic  unit  and  a  stylus 
carrier  in  operative  relation  thereto,  the  mi-  90 
crophonic  unit  having  a  diaphragm  the  fun- 

damental of  which  is  higher  than  the  normal 
rate  of  vibration  of  the  human  voice. 

In  testimony  that  I  claim  the  foregoing 
as  my  own,  I  have  hereto  affixed  my  signa-  95 
ture  in  the  presence  of  tw'o  witnesses. CHARLES  L.  CHISHOLM. 

AYitnesses : 
Louis  Mason, 
John  W.  G.  Morrison. 
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UNITED  STATES  PATENT  OFFICE. 
GEORGE  H.   WHITE.    OF   CHICAGO.   ILLINOIS. 

MUSICAL  HORN". 

969,136. Specification  of  Letters  Patent.        Patented  Aug.  30,  1  910. 
Application  filed  March  14,  1910.     Serial  No.  549,200. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  George  H.  White,  a 

citizen  of  the  United  States,  and  a  resident 
of  Chicago,  in  the  county  of  Cook  and  State 

5  of  Illinois,  have  made  certain  new  and  use- 
ful Improvements  in  Musical  Horns,  of 

Avliich  the  following  is  a  specification. 
My  invention  relates  to  improvements  in 

horns  for  the  use  on  phonographs,  mega- 
10  phones  and  the  like,  and  it  consists  in  the 

combinations,  constructions  and  arrange- 
ments herein  described  and  claimed. 

The  main  object  of  my  invention  is  to  pro- 
vide a  device  in  which  the  original  sounds 

15  are  amplified  by  means  of  vibrating  strings, 
which  are  carried  within  the  horn,  and 
which  take  up  the  vibrations  of  the  original 
sounds,     thus     producing     a     clearer     and 
stronger  tone. 
A  further  object  of  my  invention  is  to 

provide  means  for  regulating  the  pitch  of 
the  various  strings,  so  as  to  selectively  am- 

plify any  of  the  sounds  coming  from  the 
original  source. 
A  further  object  of  my  invention  is  to 

provide  means  for  breaking  up  the  echoes 
that  are  objectionable  in  the  ordinary  horn, 
thereby  eliminating  conflicting  sound  waves 
which  tend  to  impair  the  efficiency  of  the 

30  device. 

Other  objects  and  advantages  will  appear 
in  the  following  specification  and  the  novel 
features  of  the  device  will  be  particularly 
pointed  out  in  the  appended  claim. 

35  My  invention  is  illustrated  in  the  accom- 
panying drawings  forming  part  of  this 

specification  in  which — 
Figure  1  is  a  longitudinal  section  through 

the  device.    Fig.  2  is  a  view  of  a  portion  of 
40  the  under  side  of  the  device  shown  in  Fig. 

1.  Fig.  3  is  a  plan  view  of  a  portion  of  the 
device  shown  in  Fig.  1,  and  Fig.  4  is  a  front 
view  looking  into  the  larger  end  of  the 
horn. 

45  In  carrying  out  my  invention  I  provide  a 
horn  of  any  suitable  shape,  such  as  that  used 
for  phonographs  or  megaphones.  In  the 
present  instance  I  have  illustrated  a  device 
having  four  plain  sides,  but  it  will  be  un- 

50  derstood,  of  course,  that  the  principle  might 
be  applied  to  a  horn  of  any  shape. 

60 

65 

70 

75 

In  the  drawings  I  have  shown  a  horn  com- 
prising the  four  converging  sides  1,  2,  3  and 

4  secured  together  by  means  of  the  end 
piece  5.  The  latter  is  provided  with  a  sound  55 
oj^ening  G  and  this  end  of  the  horn  is  adapt- 

ed to  fit  into  the  holder  in  the  manner  of  the 
ordinary  phonograph  horn.  On  one  side  of 
the  horn  toward  the  smaller  end  thereof,  I 
provide  a  tail-piece  7  which  is  provided  with 
pins  8.  A  short  distance  from  the  tail-piece 
is  a  bridge  9.  On  the  opposite  side  toward 
the  larger  end  of  the  horn  is  a  key-block  10 
provided  with  keys  11.  A  bridge  12  is 
located  a  short  distance  from  the  end  of  the 
key  block.  In  the  side  3  are  openings  S^  and 
in  the  side  1  are  openings  l"*.  These  open- 

ings are  for  the  strings  13  which  are  secured 
to  the  posts  8  and  bear  on  the  bridges  9  and 
12  and  are  wound  around  the  stems  of  the 
keys  11.  On  the  inside  of  the  larger  end 
of  the  horn  I  arrange  the  strips  14  which 
serve  as  echo  breaks,  while  adjacent  these 
are  sounding  posts  15. 
From  the  foregoing  description  of  the  va- 

rious parts  of  the  device  the  operation  there- 
of may  be  readily  understood. 
With  the  horn  attached  to  a  phonograph, 

the  sounds  coming  from  the  sound-repro- 
ducer enter  the  opening  6  and  j^ass  the 

strings  13.  These  strings  then  take  up  the 
vibrations  and  amplify  them.  The  strings 
may  be  tuned  by  means  of  the  keys  11  so 
as  to  reinforce  any  particular  tone.  The 
echoes  are  broken  up,  and  the  result  is  that 
with  a  plurality  of  strings,  the  tones  are 
reinforced  to  such  an  extent  as  to  render 
the  sound  given  out  clearer  and 
than  with  the  ordinary  form  of  horn. 

I  am  aware  that  other  forms  of  the  de- 
vice based  upon  the  same  general  idea  might 

be  made,  but  I  consider  as  my  own  all  such 
modifications  as  fairly  fall  within  the  spirit 
and  scope  of  the  invention. 

I  claim : 
A  horn  for  phonographs,  megaphones  and 

the  like,  comprising  a  hollow  tapering  mem- 
ber open  at  its  larger  end,  and  provided  at 

its  smaller  end  with  a  sound  opening,  and 
having  perforations  on  opposite  sides,;  a 
tail  piece  having  pins,  said  tail  j^iece  being 
secured  to  one  side  of  the  tapering  member 
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near  the  sound  ()pciiin<;:,  a  key  block  pro- 
vided with  keys  secured  on  the  opposite  side 

of  said  taper  in*:;  member  near  said  open  end, 
and  a  series  of  strin<i:s  having  tiieir  ends  at- 

5  taclied  to  the  pins  of  said  tail  piece  and 
their  opposite  ends  secured  to  the  keys  in 
said  key  bUK-k.  said  strings  passing  through 

the  interior  of  said  hollow  tapering  member 
from  one  side  to  the  other  and  being  spaced 
apart  to  intercept  sound  waves. 

GEOKGE  H.  WHITE. 
Witnesses : 

Frank  M,  Pray, 
Edwin  Pray. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Max  Oscar  Arnold, 

a  subject  of  the  (lernian  Emperor,  and  re- 
siding at  Neustadt,  near  Coburg,  Germany, 

5  have  invented  certain  new  and  useful  Im- 

provements in  Tallving-Machines,  of  which 
the  following  is  a  specification. 

The   present    invention   has   reference   to 

improvements  in  talking  machines,  and  re- 
10  lates  more  e.specially  to  that  class  of  talk- 

ing machines,  known  as  phonographs,  in 

which  the  I'ecorder  and  reproducer  travel 
longitudinally  of  the  revolving  cylindrical 
record,  and  my  invention  more  particularlj^ 

15  has  for  its  object  certain  improvements  in 
this  type  of  machine,  which  render  it  readily 
adaptable  to  be  arranged  within  a  relatively 
small  space,  as  for  instance  within  the  body 
of  a  doll  or  the  like.     The  construction  is 

20  simple,  of  small  dimensions,  light  of  weight, 
yet  strong  and  not  liable  to  become  dis- 

ordered or  broken.  The  reproducer  is 
limited  in  its  lateral  displacements,  so  that 
onesided    overbalancing   of   the    containing 

25  hodj  is  obviated,  which  in  the  constructions 
now  in  use  is  apt  to  cause  toppling  over  of 
the  doll,  upon  the  recorder  reaching  one  of  its 
end  positions.  And  lastly,  I  provide  means 
whereby  the  main  spring  cannot  wholly  run 

30  clown  or  be  over-wound,  so  that  the  repro- 
ducer travels  with  a  constant  velocity,  there- 

by assuring  correct  and  even  reproduction 
of  the  phonogram. 

In    order    to    make    the    invention    more 

35  readily  understood,  I  will  now  describe  it 
Avith  reference  to  the  accompanying  sheet 

of  drawings,  in  which — • 
Figure  1  represents  a  rear  view  of  a  ma- 

chine embodying  the  essential  parts  of  my 

*0  invention ;  Fig.  2  shows  a  side  elevation,  and 
Fig.  3  a  horizontal  section,  just  above  the 
driving  spindle. 

The  reproducer  box  d  travels  horizontally 
above  and  longitudinally  along  the  cylinder 

■*5  record  p,  which  is  rotated  in  well  known 
manner  by  a  clock  work,  not  specially  shown 
in  the  drawing.  The  reproducer  is  pivoted 

to  the  angle  piece  or  carrier  a,  a^,  which  by 
means  of  the  threaded  sleeve  I  on  its  lower 

^^  extremity  is  traveled  along  the  correspond- 
ingly threaded  spindle  m.  This  latter,  at 

the  same  time,  is  used  for  winding  up  the 

main  spring  of  the  clock  work.  The  re- 
producer is  j)ivoted  at  a*  to  the  arm  a*  of 

^^  the  angle  and  its  up  and  down  movement  is 
limited  by  a  pin  d^  cooperating  with  a  guide 

•  yoke  e'^  depending  from  the  arm  a\  On  the 
I  arm  a  the  slotted  slide  e  is  vertically  dis- 
placeable  and  influenced  by  a  draw  spring  h 
(Fig.  1),  the  slide  ordinarily  with  its  upper  60 
curved-out  end  e*  depressing  the  shorter 
lever  arm  a^  of  the  reproducer  and  support- 

ing it  in  the  position  shown  in  dotted  lines 
in  Fig.  2,  slightly  above  the  record. 

On  the  bottom  plate  n  there  is  pivoted  at  65 

f^  a  bell  crank  lever  /,  /*  which  ordinarily 
is  retained  in  the  dotted  line  position  (Fig. 

3)    by  means  of  a  spring  k.     A  recess  e* 
serves  to  receive  the  beveled  tooth  e^  of  the 
slide  e  upon  the  work  haying  run  down.     In  70 

this  position  the  arm  /*  of  the  bell  crank 
lever  lies  sidewise  of  a  pin  g  secured  to  the 
horizontally  disposed  regulator  o.     If  now 
the  clock  work  is  wound  up  by  turning  the 

screw  spindle  m,  which  causes  the  repro-  75 
ducer  d  with  its  carrier  a  and  slide  e  to 

travel  from  the  right-hand  toward  the  left- 
hand  end  position,  the  tooth  e^  of  slide  e 
swings  the  lever  /'  inwardly,  bringing  its 
arm  /*  in  the  plane  of  rotation  of  the  regu-  80 
lator  stop  pin  g,  with  the  effect  of  arresting 
the  regulator  and  consequently  the  whole 
clock   work   during   the  winding-up   oj)er- 
ation.    Upon  the  reproducer  and  slide  e  ar- 

riving at  the  left  side,  a  pin  I'-  of  the  slide  85 
extends  just  above  a  double-armed,  spring- 
influenced  starting  lever  /-,  /*. 

If  now,  for  starting  the  mechanism,  the 

lever  end  /^  is  depressed,  its  inner  end  /^ 
will  lift  the  pin  V,  raising  accordingly  the  90 
slide  e  above  the  bell  crank  lever  /  (Fig.  2). 
The  reproducer  is  let  down  onto  the  record, 

lever  /  is  swung  into  the  dotted  line  posi- 

tion (Fig.  3)  by  spring  k,  its  arm  /*  freeing 
the  regulator,  and  the  slide  e  rests  with  its  95 
tooth  e^  upon  the  lever  /.  The  work  run- 

ning down,  the  tooth  e^  slides  along  the 
lever  until,  upon  the  reproducer  having 
reached  its  end  position,  it  drops  into  the 

cut-out  portion  e*  by  the  action  of  the  draw  100 
spring  h,  lifting  thereby  the  reproducer  off 
the  record.  The  recess  e*  and  the  tooth  e^ 
are  so  profiled,  that  the  slide  e  slips  off  only 
at  the  end  of  the  reproduction. 

With  the  exception  of  part  of  the  spindle  1^5 
m  and  the  free  end  of  the  starting  lever, 

all  parts  in  this  construction  are  so  crowded 
and  their  weight  distribution  is  such,  that 
the  apparatus  is  especially  adajDted  to  be 

inserted  into  dolls,  imitation  animals,  and  ̂ ^ 
the  like.  The  frame  plates  limiting  the 
lateral  displacement  of  the  threaded  sleeve 
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on  the  spindle,  overwinding  or  complete  run- 
ning down  of  the  nniin  spring  is  effectively 

prevented. 
What  I  claim  and  desire  to  secure  by  I^et- 

5  ters  Patent  is: — 
In  a  talking  machine  with  cylindrical 

record,  a  bell  crank  lever,  a  clock  work,  a 
regulator  thoroon,  a  stop  ])in  on  said  regula- 

tor, piMJodically  c(><')i)('niling  wilh  said  bell 10  crank  lever,  an  angular  carrier,  a  reprochicer 
pivoted  thereto,  a  si)ring  influenced  slide  on 
said  carrier,  cooixMatiiig  above  with  said 
reproducer  and  below  with  said  bell  crank 
lever,  the  latter  serving  to  alternately  hold 

I  said  slide  in  the  raised  and  lowered  position  Ui 
resjK'ctively,   means    for   raising   said    slide, 

I  and  means  for  traveling  said  carrier  from 
one  end  position  into  the  other  with  raised 
reproducer  and  back  again  with  the  repro- 

ducer in  contact   with  the  record,  substan- 
tially as  and  for  the  purpose  set  forth. 

Tn  testimonv  whereof  T  affix  mv  signature 

m  presence  of  two  witnesses. 

MAX  OSCAK  AKXOLD. 

Witnesses : 
().   Flixze, 

C.  Wagner. 

20 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Emil  G.  H.  Stein, 

a  citizen  of  the  United  States,  and  residing 
at  Xew  York,  in  the  county  of  New  York 

5  and  State  of  New  York,  have  invented  cer- 
tain new  and  useful  Improvements  in 

Phonographs.  Graphophones,  and  Like  In- 
struments, of  which  the  following  is  a  speci- 

fication, such  as  will  enable  those  skilled  in 
10  the  art  to  which  it  appertains  to  make  and 

use  the  same.  • 
This  invention  relates  to  graphophones, 

phonographs  and  other  talking  or  musical 
instruments   of   this   class,    and   the   object 

15  thereof  is  to  do  away  with  the  harsh  and 

metallic  sounds  usually  produced  by  in- 
struments of  this  class,  and  this  object  I 

accomplish  by  means  of  an  improved  res- 
onance box  attachment  which  is  substituted 

20  for  the  usual  delivery  horn,  and  may  be  at- 
tached to  or  used  in  connection  with  ma- 

chines of  the  class  specified  without  in  am"^ 
way  changing  or  interfering  with  the  con- 

struction of  the  machine  or  the  box  thereof. 
25  The  invention  is  fully  disclosed  in  the 

following  specification,  of  which  the  ac- 
companying drawing  forms  a  part,  in  which 

the  separate  parts  of  my  improvement  are 
designated  hy  suitable  reference  characters 

30  in  each  of  the  views,  and  in  which; — 
Figure  1  is  a  side  view  of  an  ordinary 

graphophone  and  showing  my  improved 
resonance  box  applied  thereto,  said  box  and 
its  attachments  or  connections  being  shown 

35  in  section;  Fig.  2  a  plan  view  of  the  device 
as  shown  in  Fig.  1 ;  Fig.  3  a  front  view  of 
the  device  looking  in  the  direction  of  the 
arrow  x  in  Fig.  1;  Fig.  4  a  partial  section 
on  the  line  4 — 4  of  Fig.  3,  and; — Fig.  5  a 

40  partial  section  on  the  line  .5 — 5  of  Fig.  3. 
In  the  drawing  forming  part  of  this  speci- 

fication I  have  shown  at  a  an  ordinary 

graphophone  box  provided  with  the  usual 
rotary  record  tablet  h,  and  in  the  practice 

45  of  my  invention  I  connect  with  one  side  of 
the  body  of  the  graphophone,  the  front  side 
thereof  as  shown  in  the  drawing,  my  im- 

proved resonance  box  c. 
The   resonance   box   c   is   rectangular   in 

50  form,  and  in  the  form  of  construction  shown 
the  vertical  depth  thereof  is  slightly  greater 
than  that  of  the  body  of  the  graphophone 
box,  and  the  transverse  dimensions  are 
slightly  less  than  those  of  the  body  of  the 

55  graphophone  box,  while  the  depth  forward 

and  back,  is  about  one-quarter  or  the  ver- 

tical height;  but  these  dimensions  may  be 
varied  within  considerable  limits  without 

departing  from  the  spirit  of  my  invention 
or  sacrificing  its  advantages.  60 

The  box  c  is  preferably  made  of  wood  and 
the  front  c-  thereof  is  made  thin  and  forms 
a  sounding  board,  and  said  front  is  also 
provided  centrally  thereof  with  a  large  cen- 

tral sound  aperture  or  opening  c'  above  and  65 
below  which  are  placed  horizontal  reinforc- 

ing and  stiffening  strips  or  cleats  c*  and  c^ 
which  are  shown  in  cross  section  in  Fig.  1, 
in  plan  in  Figs.  4  and  5,  and  indicated  in 
dotted  lines  in  Fig.  3.  The  ends  of  the  re-  70 

inforcing  and  stiffening  strips  or  cleats  c* 
aboA^e  the  aperture  or  opening  c^  are  beveled 
as  shown  at  c"  so  as  to  form  an  acute  angle 
to  the  sounding  board  c-  in  the  form  of  con- 

struction shown,  while  the  ends  of  the  rein-  75 
forcing  strip  or  cleat  c^  are  beveled  to  form 
an  obtuse  angle  to  said  sounding  board,  as 

shown  at  c',  but  this  exact  formation  of  the 
ends  of  said  reinforcing  and  stiffening  strips 
or  cleats  is  not  absolutely  essential.  The  80 
resonance  box  c  is  also  provided  in  the  top 
portion  thereof  with  a  horizontal  partition 
c^.  in  the  opposite  end  portions  of  which, 
or  on  the  opj)osite  sides  of  the  center  of 

which  are   formed  openings  c".  85 
Passing  horizontally  through  the  body  of 

the  phonograph  is  a  valve  rod  d^  the  rear 
end  of  which  is  provided  with  a  head  or 

handle  d-,  and  the  front  end  of  which  en- 
ters the  sound  box  c  and  is  provided  with  a  90 

Aalve  d^  which  is  of  greater  dimensions  than 

the  aperture  or  opening  d^  in  the  sound 
board  c^  of  the  box  c,  and  the  said  valve  is 

preferably  faced  with  felt  or  similar  mate- 
rial as  shown  at  d^.  ^5 

The  top  of  the  box  c  is  provided  with  a 

circular  aperture  or  opening  c",  and  se- 
cured to  the  top  of  said  sound  box  oyer 

said  aperture  or  opening  is  a  plate  e  having 

a  semi-spherical  cap  e^,  in  the  top  of  which  10^ 
is  a  circular  opening  e^  and  in  practice  I 
provide  a  tube  /  with  one  end  of  which  is 
connected  the  ordinary  sound  reproducer  f 
provided  with  the  usual  tracing  needle  f, 

and  the  other  end  of  which  is  provided  with  1<>5 
a  semi-spherical  cap  /*  which  fits  on  the  cap 
e-  and  is  adapted  to  rotate  thereon,  and  in 

the  top  of  which  is  a  circular  opening  /" 
which  corresponds  with  but  is  of  slightly 

less  dimensions  than  the  opening  e^  in  the  HO 

cap  e-. 
The  tube  /  is  provided  with  a  head  f  of 
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which  the  semi-spherical  cap  /*  forms  a 
part,  and  secured  to  the  top  of  the  box  c  is 
a  bracket  arm  //  bavin<;  a  horizontal  head 

nicniber  //-',  through  which  is  passed  a  screw 
5  (/'■'  in  vertical  line  with  the  head  /"  of  the 

tube  /,  and  between  which  and  said  head  is 

l)la(('d  a  spiral  spring  h.  The  head  /"  of 
the  tul)e  /  is  provided  with  a  recess  /'  in 
which  the  lower  end  of  the  spring  k  fits  and 

10  in  the  upjjcr  end  of  said  spring  is  placed  a 
l)lug  h-  provided  with  a  recess,  in  which  the 
lower  end  of  the  screw  r/^  fits  and  by  turn- 

ing the  said  screw,  the  tension  of  the  spring 
//  may  be  regulated  as  will  be  readily  un- 

15  derstood. 

The  parts  e-  and  /*  form  a  ball  and  socket 
coiniection  Ix^tween  the  tube  /  and  the  top  of 
the  box  c  and  the  tube  /  which  forms  an  arm 

that  carries  the  sound  reproducer  /-  is  free 
20  to  rotate  in  the  horizontal  plane  as  the  ma- 

chine is  operated  or  the  record  tablet  b  ro- 
tated, this  rotation  of  the  arm  or  tube  /  be- 

ing accomplished  by  the  needle  /^  as  it 
moves   through   the   grooves   of   the   record 

25  tablet  in  the  usual  manner. 
The  operation  will  be  readily  understood 

from  the  foregoing  description  when  taken 
in  connection  with  the  accompanying  draw- 

ing and  the  following  statement  thereof. 
30  As  the  machine  is  o^jerated  in  the  usual 

manner,  the  sound  or  vibrations  produced 

pass  through  the  tube  or  ai*m  /  into  the  box 
c  or  that  part  thereof  above  the  partition  c^, 
and  thence  through  the  ojDening  c"  in  said 

35  i3artition  into  the  main  part  of  said  box  and 
out  through  the  aperture  or  opening  6-%  and 
the  valve  rod  d  being  movable  longitudi- 

nally, the  passage  of  the  said  sounds  or  vi- 
brations through  the  said  opening  or  aper- 

40  ture  may  be  regulated  by  means  of  the  valve 

d'  Avhich  forms  a  damper  for  this  purpose; 
and  the  partition  (f  prevents  the  said  sounds 
or  vibrations  from  passing  directly  from  the 
tube  or  arm  /  into  the  box  c  and  out  through 

45  the  opening  or  aperture  c^  and  the  movement of  said   sounds   or   vibrations   is 
and  controlled  by  said  partition. 

The  box  c  is  connected  with  the  body  of 
the  instnmient  by  side  plates  i  as  clearly 

50  shown,  and  in  practice  the  said  box  is  sup- 
ported independent  of  the  body  of  the  in- 

strument except  for  the  connecting  side 
plates  i,  and  also  independent  of  the  support 
on  which  the  instrument  is  placed,  the  only 

55  connections  or  supports  for  the  said  box  be- 
ing the  side  plates  i  or  any  other  suitable 

devices  or  attachments  that  may  be  em- 
ployed for  this  purpose,  and  by  means  of 

this   construction   the   vibrations   from   the 
60  main  box  of  the  instrument  are  not  trans- 

mitted to  the  sound  box  and  harsh  or  metal- 
lic sounds  usually  produced  by  instiimients 

of  this  class  are  almost  entirely  obviated  or 
done  awav  with. 

regulated 

Although  I  have  shown  the  rod  d  as  pass-  ed 
ing  through  the  box  of  the  machine  it  will  be 
apparent  that  my  invention  is  not  limited 
to  tins  particular  means  for  operating  the 
valve  or  damper  (P  and  any  other  suitable 
means  or  devices  may  be  provided  for  this  70 

purpose;  and  otlier  changes  in  and  modifica- 
tions of  the  construction  of  my  improved 

resonance  box  attachment  for  instruments  of 
the  class  specified  may  be  made,  within  the 
scope  of  the  appended  claims,  without  de-  75 
parting  fi'om  the  spirit  of  my  invention  or 
sacrificing  its  advantages. 

With  my  improvement  the  usual  delivery 

horn  is  done  away  with  or  detached  fi'om 
the  machine  and  the  tube  /  takes  its  place,  80 
and  in  the  application  of  my  improvement 
to  the  machines  of  the  class  described,  all 
that  is  necessary  is  to  detach  the  ordinary 
delivery  horn  and  this  can  be  done  without 
in  any  way  interfering  with  or  modifying  85 
the  construction  of  the  instrument  or  the 

box  thereof,  and  if  desired  my  improved  at- 
tachment may  be  removed  at  any  time  and 

the  ordinary  delivery  horn  employed. 
I  am  aware  that  efforts  have  been  made  to  90 

j^rovide  instruments  of  the  class  specified 
with  resonance  box  attachments  but  in  all 
such  cases  said  attachments  involve  either  a 
change  in  the  form  of  the  machine  or  the 
box  thereof,  or  employ  the  ordinary  delivery  95 
horn,  and  in  some  cases  an  additional  reso- 

nance box,  employing  a  deliver}^  horn  of  the 
usual  form,  is  provided,  but  all  these  efforts 
differ  from  mine  in  the  features  hereinbe- 

fore set  out,  or  in  the  fact  that  my  attach-  100  ' 
ment,  or  the  use  thereof  necessitates  no 
change  whatever  in  the  form  or  construction 
of  the  machine  or  the  box  thereof  and  may 
be  supported  adjacent  to  or  in  connection 
with  the  machine  in  any  desired  manner.         105 

By  means  of  my  improvement  I  do  away 
almost  entirely  with  the  harsh  and  metallic 
sounds  usually  produced  by  phonographs, 

gi'aphophones  and  other  instruments  of  this 
class,  and  the  result  is  the  production  of  full,  1 10 
round  tones  or  notes,  the  volume  of  which 
may  be  regulated  as  desired  by  means  of  the 

damper  or  valve  d^. Having  fully  described  my  invention  what 
I  claim  as  new,  and  desire  to  secure  by  Let- 

ters Patent,  is : — 
1.  A  resonance  box  for  use  in  connection 

with  talking  machines  and  adapted  to  be 
supported  adjacent  thereto,  one  side  of  said 
box  forming  a  sounding  board  and  being  120 
provided  with  an  aperture  or  opening,  and 
a  tubular  arm  rotatably  connected  with  the 
top  of  said  box  and  in  communication  there- 

with, said  arm  being  provided  with  the 
usual  sound  reproducer  and  tracing  needle,  125 
and  said  aperture  or  opening  being  pro- 

vided with  a  damper  and  means  for  regu- 
lating the  same,  and  said  box  being  also 

115 
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provided  m  the  top  portion  thereof  with  a 
horizontal  partition,  the  opposite  end  por- 

tions of  which  are  provided  with  opening?. 
2.  A  resonance  box  for  use  in  connection 

5  with  talking  macliines  and  adapted  to  be 
supported  adjacent  thereto,  one  side  of  said 
box  forming  a  sounding  board  and  being 
provided  with  an  aperture  or  opening,  and 
a  tubular  ann  rotatably  connected  with  the 

10  top  of  said  box  and  in  communication  there- 
with, said  arm  being  provided  with  the 

usual  sound  reproducer  and  tracing  needle, 
and  said  aperture  or  opening  being  pro- 

vided with  a  damper  and  means  for  regu- 
15  lating  the  same,  and  said  box  being  also 

provided  in  the  top  portion  thereof  with  a 
horizontal  partition,  the  opposite  end  por- 

tions of  which  are  provided  with  openings, 
and  the  said  sounding  board  being  provided 

20  above  and  below  the  apertvire  or  opening 
therein  with  horizontally  arranged  cleats. 

3.  The  combination  with  a  talking  ma- 
chine of  a  resonance  box,  formed  independ- 
ently thereof  and  supported  in  front  thereof, 

25  the  front  of  said  resonance  box  forming  a 
sound  board  and  being  provided  with  an 
aperture  or  opening,  a  damper  for  control- 

ling said  aperture  or  opening,  a  tubular  arm 
rotatably   connected   with   the  top   of   said 

30  resonance  box  and  provided  with  the  usual 
sound  reproducer  and  tracing  needle,  said 
resonance  box  being  also  provided  in  the 
top  portion  thereof  with  a  horizontal  parti- 

tion having  apertures  or  openings. 
35  4.  A  resonance  box  for  use  in  connection 

with  a  talking  machine,  means  for  support- 

ing said  box  in  front  of  said  machine,  the 
front  of  said  box  forming  a  sounding  board 
and  being  provided  with  an  aperture  or 

opening, "a  damper  for  said  opening  (out  of  40 
contact  with  said  sounding  board)  and 
means  for  regulating  same,  and  a  tubular 
arm  rotatably  connected  with  the  top  of  said 
box  and  in  communication  therewith  and 

provided  with  a  sound  reproducer  and  trac-  45 
ing  needle. 

5.  A  resonance  box  for  use  in  connection 

with  talking  machines,  means  for  support- 
ing said  box  in  front  of  said  machine,  the 

front  of  said  box  forming  a  sounding  board  50 
and  being  provided  with  an  aperture  or 
opening,  a  damper  for  said  opening  and  a 
tubular  arm  rotatably  connected  with  the 
top  of  said  box  and  in  communication  there- 

with, the  connection  of  said  arm  with  the  55 
top  of  said  box  being  formed  by  means  of  a 
ball  and  socket  joint,  part  of  which  is  con- 

nected with  the  top  of  said  box  and  part 
with  said  arm,  and  a  spring  tension  device 
supported  above  said  ball  and  socket  joint  60 
and  adapted  to  bear  on  that  part  thereof  that 
is  connected  with  said  arm,  said  arm  being 
also  provided  with  the  usual  sound  repro- 

ducer and  tracing  needle. 
In  testimony  that  I  claim  the  foregoing  65 

as  my  invention  I  have  signed  my  name  in 
presence  of  the  subscribing  witnesses  this 
4th  day  of  January  1910. 

EMIL  G.  H.  STEIN. 
Witnesses : 

C.   E.   MULREANY, 
B.  M.  Kterson. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Elam  Gilbert,  a  citi- 

zen of  the  United  States,  residing  at  Port- 
land, county  of  Multnomah,  State  of  Ore- 

5  gon,  have  invented  certain  new  and  useful 
Improvements  in  Kecord-Ejectors  for  Pho- 

nographs; and  I  do  hereby  declare  the  fol- 
lowing to  be  a  full,  clear,  and  exact  descrip- 

tion of  the  same. 

10  The  present  invention  relates  to  a  new  and 
useful  device  whereby  the  record  of  a  pho- 

nograph or  gi'aphophone  may  be  automati- 
cally^ ejected  from  the  record  cylinder  with- 

out injury  to  the  wax  surface  of  the  said 
15  record,  thereby  obviating  mutilation  of  the 

record  by  being  required  to  loosen  and  draw 
the  record  from  the  record  cylinder  by  hand. 

To    comprehend   the   invention    reference 
should  be  had  to  the  accompanying  sheet  of 

20  drawings,  wherein — 
Figure  1  is  a  detail  front  view  in  eleva- 

tion, partly  broken  away,  illustrating  the 
position  of  the  ejector  when  thrown  to  eject 
the  record  from  the  record  cylinder;  Fig.  2 

25  is  a  front  view  illustrating  the  position  of 
the  ejector  when  the  record  is  inward  its  full 
distance;  Fig.  3  is  a  top  plan  view  of  the 
mechanism  disclosed  by  Fig.  2  of  the  draw- 

ings, the  record  and  the  record  cylinder  be- 
30  ing  parth^  broken;  and  Fig.  4  is  an  end  view 

in  elevation,  the  record  being  broken  away. 
The  numeral  1  is  used  to  indicate  the  pho- 

nograph  bed,    and   2   the   record    cylinder. 
Upon  this  cylinder  slips  the  record  3,  being 

35  held  thereon  by  friction. 
To  the  bed  of  the  phonograph  is  connected 

the  ejector  for  removing  the  record  from 
the  cylinder,  the  same  comprising  a  lever  4 
secured  to  one  end  of  the  oscillatory  shaft 

40  5,  which  shaft  works  in  bearings  6  attached 
to  the  bed  1.  This  lever  4  is  normally  held 

upward  by  the  pressure  of  spring  7,  inter- 
posed between  the  bed  1  and  extension  shoul- 

der  or   lug   8    forwardlj^   projecting   from 
45  shaft  5. 

The  oscillatory  shaft  5  carries  the  up- 
wardly extending  lever  or  ejector  arms  9, 

the  upper  end  of  which  arms  rest  immedi- 
ately back  of  the  inner  edge  of  the  record 

50  3  so  that  when  said  arms  are  thrown  for- 
ward, by  the  downward  movement  of  the 

lever  4,  they  are  forced  against  the  said  end 

or  edge  of  the  record  3  and  throw  same  for- 
ward or  outward  upon  the  cylinder  2  with 

an  even  pressure  beyond  the  receiving  end  55 
of   the   said   cylinder.     If   the   lever   4   be 
thrown  downward  under  a  quick  movement, 
the  record  3  may  be  ejected  the  entire  length 
of  the  record  cylinder.    However,  the  object 
is  simply  to  force  the  outer  portion  of  the  60 
record  a  short  distance  beyond  the  receiving 
end  of  the  record  cylinder,  so  as  to  enable 
the  same  to  be  removed  easily  by  the  opera- 

tor and  thereby  doing  away  with  the  neces- 
sity of  exerting  strain  upon  the  record  for  65 

this  purpose.     By  thus  ejecting  the  record 
from  the  record  cylinder,  danger  of  mutilat- 

ing the  record  by  pulling  same  otf  of  the  said 
record  cylinder  is  avoided. 

To  provide  against  the  lever  or  ejector  70 
arms  injuring  the  inner  edge  of  the  record 
3  against  which  they  act,  each  arm  has  se- 

cured thereon  an  elastic  cushion,  or  sleeve  10 
which  bears  upon  the  edge  of  the  record 
during  the  operation  of  ejecting  same.  75 

Having  thus  described  the  invention,  what 
is  claimed  as  new  and  desired  to  be  protected 

by  Letters  Patent,  is — ■ 
1.  In  a  phonograph,  the  combination  with 

the  record  cylinder,  of  the  ejector  arms  ar-  80 
ranged  to  bear  against  the  inner  edge  of 
the  record,  and  means  whereby  the  ejector 
arms  are  actuated  to  force  the  record  out- 

wardly upon  the  record  cylinder. 
2.  In  a  phonograph,  the  combination  with  85 

the  phonograph  bed,  of  the  record  cylinder, 
of  an  oscillatory  shaft  attached  to  the  bed, 
a  lever  for  actuating  same,  the  ejector  arms 
carried  thereby,  and  a  spring  for  restoring 
the  oscillatory  shaft  to  its  normal  position.  90 

3.  In  a  phonograph,  the  combination  with 
the  record  cylinder,  of  lever  actuated  means 

whereby  a  record  is  ejected  from  the  I'ecord 

cylinder. 4.  In  a  phonograph,  the  combination  with  95 
the  record  cylinder,  of  the  ejector  arm  ar- 

ranged to  bear  against  the  inner  edge  of  the 
record,  a  protecting  cushion  or  sleeve  secured 
to  said  arm,  and  means  whereby  the  ejector 
arm   is   actuated  to   force   the   record   out-  100 
wardly  upon  the  record  cylinder. 

5.  In  a  iDhonograph  structure,  a  movable 
phonograph  record  ejector  mounted  upon  the 

phonograph  structure  and  operative  to  en- 
gage and  remove  the  record  from  its  man-  105 

drel. 
6.  In  a  phonograph,  the  combination  with 

a  cylindrical  phonograph  record,  of  means 
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mounted    upon    the   phonograph   structure 
for  ejectin<;;  the  record  from  its  mandrel. 

7.  In  a  phonograph,  the  combination  with 
a  cylindrical  phonograph  record,  of  means 

5  consisting  of  a  lever  mounted  upon  the  pho- 
nograph structure  for  ejecting  the  record 

from  its  nnindrel. 

8.  In  a  phonograph,  the  combination  with 
a    phonograph    record,    of   means   mounted 

10  upon  the  phonograph  structure  for  ejecting 
the  record  from  its  support. 

9.  In  a  talking  machine,  the  combination 
Avith  a  talking  machine  record  support,  of 
means  mounted  upon  the  talking  machine 

structure   for  ejecting  a    record   from  said   15 

support. 10.  In  a  talking  machine,  the  combination 
with  a  talking  machine  record  support,  of 
means  on  the  talking  machine  structure  for 
engaging  a  talking  record  and  shifting  the  20 
same  relative  to  the  support. 

In  witness  wdiereof  I  have  hereunto  set 

my  hand. 
ELAM  GILBERT. 

Witnesses : 
N.  A.  Acker, 

D.  B.  Richards. 
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u:nited  states  patent  office. 
ANTHONY   URBAHNS,    OF  MINDEN,    IOWA. 

PHONOGRAPH-REPRODUCER. 

970,143. Specification  of  Letters  Patent.       Patented  Sept.  13,  1910. 
Application  filed  March  17,  1910.     Serial  No.  549,837. 

To  all  whom  it  may  concern: 
Be  it  known  that  T,  Anthony  Urbahns, 

a  citizen  of  the  United  States,  and  a  resident 
of  JNIinden,  in  the  county  of  Pottawattamie 

5  and  State  of  Iowa,  have  invented  a  new  and 
Improved  Phonograph-Reproducer,  of  which 
the  following  is  a  full,  clear,  and  exact  de- 
scription. 
My  invention  relates  to  phonograph  re- 

10  producers,  and  has  for  its  object  to  enable 
the  loudness  of  the  sound  to  be  varied  as 
may  be  desirable,  in  view  of  the  size  of  the 
room  in  which  the  phonograph  is  operated, 
or  in  accordance  with  the  character  of  the 

15  music   or   other   matter    played.     For   this 
•purpose  I   have   provided   a   certain   novel 
construction   of   a   variable   connection   be- 

tween the  vibrating  diaphragm  and  the  rec- 
ord-engaging point  or  jewel. 

20  A  specific  embodiment  of  my  invention  is 
illustrated  in  the  accompanying  drawings, 
forming  a  part  of  this  specification,  in  which 
similar  characters  of  reference  indicate  cor- 

responding parts  in  all  the  figures,  and  in 
25  which — ■ 

Figure  1  is  a  perspective  view  showing 
my  improvement  applied  to  the  reproducer 
of  a  Columbia  cylinder  phonograph;  Fig.  2 
is  a  separate  view  of  the  reproducer  lever, 

30  with  parts  in  section,  to  disclose  my  im- 
proved construction  of  this  part;  and  Fig. 

3  is  a  cross  section  on  the  line  3 — 3  of  Fig.  2, 
showing  also,  in  dotted  lines,  the  fulcrum 
of  the  reproducer  lever. 

35  In  its  general  features,  the  reproducer 
shown  in  Fig.  1  does  not  differ  from  the  one 
now  used  Avith  Columbia  cylinder  phono- 
graphs. 
A  is  a  diaphragm  suitably  secured  in  a 

^0  casing  B  provided  with  a  sound  conduit  C, 
and  a  forked  post  D,  carrying  a  fulcrum  pin 

E,  is  secui-ed  to  an  arm  F  fulcrumed  at  F', 
and  under  the  influence  of  a  spring  G. 
From  the  diaphragm  A  an  operating  link 

45  H  extends  through  an  opening  F-  in  the arm  F. 
So  far  as  above  described,  the  parts  may 

be  of  any  usual  or  approved  construction. 
My  invention  relates  more  particularly  to 

^0  the  reproducer  lever  J,  connected  wdth  the 
link  H  at  J'.  This  lever,  instead  of  simply 
swinging  on  the  fulcrum  E,  as  in  the  ordi- 

nary construction,  is  also  capable  of  sliding 
lengthwise,  thereby  varying  the  distance  be- 

^^  tween  the  fulcrum  E  and  the  reproducing 

point  or  jewel  K  adapted  to  engage  the 
sound  record,  and  also  varying  the  distance 
between  the  said  fulcrum  and  the  operating 
connection  at  J'.  For  instance,  the  fulcrum 
pin  E  passes  through  a  transverse  slot  or  re-  60 
cess  J-,  the  extent  of  which,  measured  length- 

wise of  the  lever  J,  is  considerably  greater 
than  the  width  or  diameter  of  the  fulcrum 
pin,  and  the  slot  is  preferably  made  with  a 
plurality  of  notches  J^  in  one  of  its  longitu-  65 
dinal  walls  (the  lower  wall  is  shown),  a 
bevel-faced  projection,  such  as  J*,  separat- 

ing the  adjacent  notches.  The  latter  form 
seats  for  the  fulcrum  pin,  which  is  forced 
into  one  notch  or  the  other,  and  held  therein,  70 
by  a  spring  L  engaging  the  fulcrum  pin  E  on 
the  side  opposite  the  notches.  This  spring 
may  extend  lengthwise  within  a  longitudi- 

nal recess  J\  intersecting  the  transverse  re- 
cess J-,  the  ends  of  the  spring  being  secured  75 

to  the  lever.  By  pressing  down  on  the  lever 
J,  the  fulcrum  pin  E  will  be  caused  to  enter 
the  portion  of  the  slot  J^  above  the  j)rojec- 
tion  J*,  and  then  the  lever  can  be  slid  length- 

wise on  the  fulcrum  pin  to  bring  the  latter  80 
into  registry  with  one  or  the  other  notch  J^, 
the  spring  L  bringing  the  pin  E  into  such 
notch  as  soon  as  the  lever  J  is  released.  A 
simple  pull  on  the  lever  lengthwise,  will 
also  shift  it  for  adjustment.  I  am  thus  en-  85 
abled  to  vary  the  leverage  of  the  lever  J, 
and  this  also  varies  the  pressure  exerted  on 
the  diaphragm  A  by  the  moA^ements  of  the 
lever  J  and  of  the  operating  link  H,  and 
therefore  the  loudness  of  the  sounds  emit-  90 
ted.  The  sounds  will  be  loudest  when  the 
fulcrum  pin  E  is  nearest  the  reproducing 

point  K. Loud  sounds  will  be  emitted  when  the  in- 
strument is  played  in  large  halls  or  in  the  95 

open  air,  also  for  certain  classes  of  music, 
such  as  dances  or  band  music,  while  soft 
sounds  are  better  adapted  to  songs  and  to 
entertainment  in  the  home. 

While  I  have  shown  tAVO  notches  J^,  the  lOO 
number  could  be  varied,  of  course,  and  other 
modifications  may  be  made  without  depart- 

ing from  the  nature  of  my  invention,  as  set 
forth  in  the  claims. 

Having  thus  described  my  invention,    I  ̂ 05 
claim  as  neAv  and  desire  to  secure  by  Letters 
Patent: 

1.  A  reproducer  for  talking  machines, 
provided  Avith  a  vibrating  diaphragm,  a  re- 

producing leA'er  operatively  connected  with  HO 



970,142 

the  diaphragm  and  adapted  to  engage  the 
.souiul  record,  said  h'ver  being  provided  with 
an  elongated  transverse  recess  notched  at 
different  distances  from  its  end,  a  fulcrum 

5  pin  extending  through  said  recess  and 
adapted  to  become  seated  in  said  notches, 
and  a  spring  carried  by  the  lever  and  en- 

gaging the  fulcrum  pin  on  the  side  opposite 
said  notches. 

10  2.  A  reproducer  for  talking  machines, 
provided  with  a  vibrating  diaphragm,  a  re- 

producing lever  operatively  connected  with 
the  diaphragm  and  adapted  to  engage  the 
sound    record,    said    lever    being    provided 

15  with  an  elongated  transverse  recess  notched 

at  diii'erent  distances  from  its  end,  and  with 
a  longitudinal  recess  intersecting  said  trans- 
Aerse  recess,  a  fulcrum  pin  extending 
through  said  transverse  recess  and  adapted 

20  to  become  seated  in  said  notches,  and  a 
spring  carried  by  the  lever  and  extending 
lengthwise  of  the  lever  within  its  longitu- 

dinal recess,  said  spring  engaging  the  ful- 
crum ijin  on  the  side  opposite  to  said  notches. 

26  3.  A  reproducer  for  talking  machines, 
provided  with  a  vibrating  diaphragm,  a  re- 

producing lever  operatively  connected  with 
the  diaphragm  and  adapted  to  engage  the 
sound  record,  said  lever  being  provided  with 

30  an  elongated  transverse  recess  notched  at 
different  distance  from  its  end,  a  fulcrum 
pin  extending  through  said  recess  and 
adapted  to  become  seated  in  said  notches. 

and  elastic  means  for  holding  the  fulcrum 
])in  in  any  one  of  .said  notches.  a6 

4.  A  reproducer  for  talking  machines, 
provided  with  a  vibrating  diaphragm,  a  re- 
pr(Klucing  lever  operatively  connected  with 
the  diapliragm  and  adapted  to  engage  the 
sound  record,  said  lever  being  provided  with  40 
an  elongated  transverse  recess  notched  at 
diffei'ent  distances  from  its  end,  and  pro- 

vided with  a  bevel  faced  projection  between 
adjacent  notches,  a  fulcrum  pin  extending 
through  said  recess  and  adapted  to  become  45 
seated  in  said  notches,  and  elastic  means  for 
holding  the  fulcrum  pins  in  any  one  of  said 
notches. 

;").  A  reproducer  for  talking  machines, 
])r<>vided  with  a  vibrating  diaphragm,  a  re-  50 
l^roducing  lever  operatively  connected  with 
the  diaphragm  and  adapted  to  engage  the 
sound  record,  said  lever  being  provided  with 

an  elongated  transverse  recess,  a  fulci'um 
pin  extending  through  said  recess,  and  elas-  55 
tic  means  for  pressing  said  pin  against  one 
of  the  walls  of  the  recess  and  preventing 
accidental  longitudinal  movement  of  the 
lever. 

In  testimony  whereof  I  have  signed  my  60 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

ANTHONY  URBAHNS. 
Witnesses : 

John  Geiger, 
John  Albrecht. 
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UNITED  STATES  PATENT  OFFICE. 
THOMAS  A.  EDISON,  OF  LLEWELLYN  PARK,  ORANGE,  NEW  JERSEY. 

METHOD  AND  APPARATUS  EOR  MAKING  SOUND-RECORDS. 

970,615. Specification  of  Letters  Patent.       Tateilted  Sept.  30,  1910. 
Application  filed  August  30,  1904.     Serial  No.  222,702. 

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,  Essex  county.  New 

5  Jersey,  have  invented  a  certain  new  and  Im- 
proved Method  and  Apparatus  for  Making 

Sound-Eecords,  of  which  the  following  is  a 
description. 

My  invention  i^elates  to  an  improved  ap- 
10  paratus  for  making  phonograph,  or  other 

talking  machine  records,  and  my  object  is  to 
secure  a  sound  record  which  shall  be  of 
practically  exact  quality,  and  at  the  same 
time  very  loud.     Such  a  record  when  se- 

15  cured,  may  be  used  directly  on  the  phono- 
graph or  other  sound  reproducing  machine, 

but  it  is  preferably  employed  as  a  master 
from  which  copies  are  obtained  by  any  ap- 

proved  process  of   duplication,   as   for  ex- 
20  ample,  by  a  molding  operation. 

The  invention  is  practicable  for  use  not 
only  for  the  production  of  phonograph 
records,  but  also  for  the  production  of  so- 
called    gramophone    records,    wherein    the 

25  record  exists  as  a  sinuous  gToove  of  substan- 
tially uniform  depth. 

In  making  a  sound  record  of  either  of  the 
types  referred  to,  there  are  certain  factors 
which  enter  into  the  operations  and  by  rea- 

30  son  of  which  the  quality  of  the  recorded 
sounds  is  aifected  so  that  the  record  is  not 

truly  representative  of  the  original  sounds. 
The  most  objectionable  of  these  disturbing 
influences  which  I  have  encountered  in  my 

35  experiments  in  phonographic  recording,  is 
due  to  the  inertia  and  momentum  of  the 

diaphragm  and  the  recording  devices,  car- 
ried by  or  connected  with  the  same.  As  a 

result,  when  the  diaphragm  is  subjected  to 
40  vibrations  of  considerable  amplitude,  the 

momentum  of  the  parts  causes  the  recording- 
knife  to  cut  to  a  disproportionately  great 
depth,  and  this  aberration  is  manifested  in 
the  succeeding  vibrations.     Consequently,  I 

45  find  that  the  quality  of  the  recorded  sounds 
is  in  inverse  ratio  to  the  loudness  thereof,  so 
that  when  the  attempt  is  made  to  make  a 

very  deep  record,  or  a  record  of  great  ampli- 
tude, the  louder  notes  are  generally  of  poor 

50  quality,  and  are  out  of  proportion  to  the 
notes  or  sounds  of  less  amplitude.  Another 

disturbing  influence,  which  I  have  encoun- 
tered in  my  experiments  with  the  phono- 

graph,  and   by   which  the   quality   of  the 
55  records  is  affected,  is  due  to  the  fact  that  the 

horns  heretofore  used  have  been  responsive 
to  certain  tones,  either  fundamental  or  sec- 

ondary, Avithin  the  range  of  ordinary  music, 
and  in  consequence,  such  tones  are  greatly 
emphasized  and  become  objectionably  dis-  60 
torted  in  the  reproduction.  Obviously,  the 
tones  which  may  thus  become  unduly  ampli- 

fied, depend  upon  the  length  of  the  horn 
used,  but  since  it  has  been  heretofore  neces- 

sary to  employ  horns  of  considerable  length,  65 
say  from  18  to  36  inches,  in  order  that  the 
sounds  may  be  properly  collected  to  make 
the  record  loud  enough  for  practical  pur- 

poses, the  tones  to  which  they  may  be  re- 
sponsive, either  fundamental  or  secondary,  7C 

will  always  exist  in  the  range  of  ordinary 
music.  I  am  not  aware  that  these  objec- 

tions have  ever  been  successfully  overcome, 
and  heretofore,  the  volume  of  a  phonograph, 
or  other  sound  record  has  been  largely  re-  75 
stricted  because  of  the  same. 

The  object  of  my  invention  is  to  over- 
come these  objections. 

To  this  end,  the  invention  consists,  in  the 
features  hereinafter  set  forth  and  claimed.  80 

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  diagrammatic  view  showing  85 

a  portion  of  the  original  master,  or  metallic 
copy  thereof.     Fig.   2  is   a  cross  sectional 
view  through  the  original  recording  style, 

showing  a  recorder  .020  of  an  inch  in  diam- 
eter the  scale  being  one-half  that  of  Fig.  1.  90 

Fig.  3  a  diagrammatic  view  of  the  amplified 
duplicate  record.     Fig.  4  a  cross  sectional 
view  through  the  recorder  used  in  cutting 
the    amplified    duplicate,    illustrating    the 
same  cutting  to  its  full  depth  the  scale  being  85 
one-half  that  of  Fig.  3.    Fig.  5  a  plan  view 
of  a  preferred  embodiment  of  the  mechani- 

cal duplicating  apparatus.     Fig.  6  a  cross 
sectional  view   showing  the   shaving  knife 
for  trimming  the  blank  to  the  exact  shape  100 
and  size  as  the  original  record.    Fig.  7  a  cor- 

responding view  showing  the  mechanism  for 
securing  the  amplified  copy  of  the  original 
record,  and  Fig.  8  a  sectional  view  on  the 
line  8—8  of  Fig.  6.     In  all  of  the  above  105 
views,  corresponding  parts  are  represented 
by  the  same  numerals  of  reference. 

In  carrying  the  method  into  effect,  I  first 
make  an  original  record  by  means  of  a  re- 

corder 1,  (see  Fig.  2)  of  small  cross  section,  110 
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the  ref()i-(l  l>oin<r  of  low  iiinplitudo.  Tims, 
in  Fi^.  1,  I  illustrate  such  a  record,  wherein 
the  inaxiiuuni  widlii  of  the  record  groove  is 

only  ahout  one-half  the  available  surface,  or 
6  ahout  one  two-hundredth  of  an  inch.  In 

nialvintr  such  a  record,  I  am  enabled  to  em- 
])loy  a  very  short  horn,  say  from  four  to 
five  inches  in  lengfth,  owinfj  to  the  low  am- 
])Iitude  of  the  sounds  to  be   recorded;   and 

10  such  a  horn  is  not  responsive  to  an  inju- 
rious extent  to  any  tones  within  the  range 

of  ordinai'V  music,  so  that  the  object ionabh' 

"funnel  tones''  may  be  eliminated.  I  find 
that    records  of  this   kind,   although   vei-y 

15  faint,  are  of  superior  quality,  not  only  be- 
cause the  work  imposed  on  the  recorder  is 

slight,  and  consequently,  the  recorder  is  free 
to  more  readily  respond  to  the  original 

sounds,  but  also  and  principal!}',  because  the 
20  vibrations  are  not  affected  to  a  noticeable 

extent  by  the  momentum  of  the  parts,  so 
that  disturbances  from  that  cause  are  prac- 

tically eliminated.  Obviously,  the  quality 
of  the  master  record  so  obtained  will  be  fur- 

25  ther  improved  b}'  the  employment  of  a  very 
short  horn,  as  explained,  and  by  which  the 
formation  of  "  funnel  tones "  will  be  sub- 

stantially overcome.  Having  obtained  a 
master  of  this  kind  with  a  substantially  per- 

30  feet  record  thereon  of  low  ami)litude,  I  se- 
cure a  metallic  cop,y  therefrom  by  any  suit- 
able duplicating  process,  as  for  example, 

those  described  in  my  patents,  Nos.  057,527 
and  680,520,  dated  September  11,  1900,  and 

35  August  13,  1901,  respectively.  I  now  obtain 
an  amplified  copj^  of  the  metallic  master 
thus  secured,  preferably  in  an  apparatus  by 
Avhichthe  record  is  mechanically  transferred 

and  amj^lified.     In  such  an  apparatus  deal- 
40  ing  with  vibrations  of  excessive  minuteness, 

it  is  necessary  that  the  surface  on  which  the 
record  is  transferred  should  be  of  the  exact 

shape  as  the  metallic  master. 
It  would  be  very  difficult  to  secure  a  me- 

45  tallic  master  that  would  be  absolutely  cy- 
lindrical and  much  more  difficult  to  secure 

a  blank  of  absolutely  the  same  size,  and  for 

this  reason  I  prefer  to  make  use  of  a  shav- 
ing device,  working  in  advance  of  the  re- 

50  corder  and  by  means  of  which  the  blank 
will  be  cut  to  the  exact  size  and  shape  of  the 
master  immediately  before  the  reieord  is  cut 
therein.  A  suitable  apparatus  for  the  jiur- 
])oso   is  indicated   in  the  drawings  wherein 

55  the  metal  master  2  is  carried  on  the  man- 
drel 3.  and  the  blank  4  is  carried  on  the 

mandrel  5.  These  mandrels  are  rotated 

simultaneously  by  any  suitable  gearing  at 
a  low  s]:)eed.  so  that  the  surface  speed  of  the 

^^  master  is  sufficiently  low  as  to  prevent  any 
distui'bing  influence  due  to  momentum  or 
inertia  of  the  moving  parts.  A  carriage  0 
is  mounted  to  travel  on  a  rod  7,  and  at  its 
foiward  end  is  su])ported  by  a  regulating 
screw  S,  woi-king  on  a   fi-ont  bar  9.      The 

65 

carriage  is  fed  longitudinally^  by  a  feed  nut 
10,  engaging  a  feed  screw  11.  Mounted  on 
the  carriage  is  a  lever  12,  pivoted  centrally 

and  very  much  exaggerated  in  the  di'awings, 
since  in  actual  practice  the  master  and  blank  70 
would  be  located  very  close  together  and  a 

vei'V  short  lever  would  be  used.  Preferably, 
the  lever  12  is  in  the  form  of  a  small  truss, 
so  as  to  possess  the  maxinuun  ligidity,  and 
in  order  to  prevent  any  flexing  of  the  lever  75 
in  operation,  I  prefer  to  maintain  it  under 
a  condition  of  stress,  as  for  examjjle,  by 
means  of  small  adjustable  tie  rods  i;5.  By 
stressing  the  lever  practically  to  the  end  of 
the  elastic  limits,  I  secure  a  perfectly  rigid  80 
construction  by  means  of  which  the  most 
minute  movements  of  one  end  will  be  trans- 

mitted to  the  full  extent  at  the  other  end 
thereof.  At  one  end.  the  lever  carries  a  shoe 

14,  made  preferably  of  sapphire,  and  adjust-  85 
ed  by  a  screw  15,  said  shoe  bearing  upon  the 
surface  of  the  master  2  and  being  wide 

enough  to  overlap  sevei'al  of  the  record 
giooves  thereon.  This  shoe  may  be  carried 
from  a  spring  10,  as  shown.  At  its  other  90 
end,  the  lever  12  carries  a  cutting  or  shaving 

knife  17,  made  of  sapphire,  and  of  any  suit- 
able shape  for  engaging  the  blank  4.  A 

spring  18  maintains  the  shoe  14  and  knife 
17  in  engagement  with  the  master  and  blank  95 

respect ivel}'.  Obviously,  when  the  master 
and  blank  are  rotated,  with  the  shoe  14  in 

engagement  with  the  former,  the  knife  17 
will  cut  the  blank  to  the  exact  shape  and 
size  as  the  master.  The  carriage  0  also  100 
carries  a  duplicating  lever  19,  (see  Fig.  7) 
wdiose  pivot  is  so  arranged  as  to  give  the 

desired  amplification.  Ordinarily,  an  am- 
plification of  two  to  one  will  be  sufficient. 

This  lever  is  constructed  like  the  lever  12,  105 
and  is  also  maintained  under  normal  ten- 

sion, being  stressed  practically  to  its  elastic 
limits,  so  as  to  be  free  from  vibrations.  At 
one  end,  the  lever  19  carries  the  rej)roducing 

ball  20  from  the  adjusting  screw  21,  and  at  HO 
the  other  end  is  provided  with  a  recorder 
22,  which  as  shown  in  Fig.  4,  is  preferably 
of  a  diameter  of  about  .040  of  an  inch. 

The  recorder  and  reproducer  are  maintained 

in  engagement  with  the  blank  and  master  115 
respectively,  by  an  adjustable  sj)i-ing  23. 

In  order  that  there  may  not  be  any  lost 
motion  at  the  pivots  of  the  levers  12  and  19, 
I  preferably  mount  these  levers  on  very 

small  torsion  wires  24  and  25,  carried  on  the  ̂ ^^ 
brackets  20  upon  the  carriage  0  and  held 
from  rotary  movement  by  the  screws  27. 
Consequently,  any  movements  of  the  levers 
12  and  19  are  afforded  by  torsional  elasticity 

of  the  pivots  24  and  25,  which  movements  ^-° 
are  obviously  slight,  since  the  movements  of 

the  ends  of  the  levers  rarely  exceed  a  thou- 
sandth of  an  inch,  in  practice.  The  re- 
corder and  reproducer  work  closely  adja- 

cent to  the  shaving  knife  17  and  shoe  14,  as 
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sliown,  so  tluit  a  sound  record  will  be  cut  in 
the  blank  i  immediatel.y  after  it  is  trimmed 

oil'  to  the  proper  shape.  By  means  of  the duplicating  mechanism  described,  the  blank 
5  4  will  be  j^rovided  with  a  record  therein 

(see  Fig.  3)  which  will  correspond  with  that 
on  the  original  master,  except  that  it  will  be 
very  much  amplified.  Such  a  record  will  be 
obviously  of  superior  quality  since,  of  course, 

10  tlie  mandrels  3  and  5  will  be  rotated  slowly 
enough  as  to  prevent  any  momentum  of  tlie 
parts  from  affecting  tlie  duplication.  The 
finished  amplified  duplicate  record  may  now 
be  used  directly  for  rejiroduction,  but  it  is 

15  preferably  employed  as  a  master  from  which 
duplicates  are  secured  in  any  suitable  Avay, 
such  as  by  a  molding  process.  Any  other 
duplicating  process  Avell  known  to  those 
skilled  in  the  art,  may  however,  be  emjjloyed 

20  for  securing  cojiies  from  such  a  master. 
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  making  sound  records, 
25  which  consists  in  mounting  a  blank  upon  a 

rotating  support,  trimming  the  blank  and 
then,  without  any  alteration  of  the  position 
of  the  blank  upon  its  support,  engaging  with 
the  blank  a  recording  stylus  which  is  me- 

30  chanically  connected  with  a  reproducer 
stylus  tracking  a  master  record,  and  rotat- 

ing the  master  and  blank  at  such  slow  speed 
as  to  practically  eliminate  defects  due  to 
momentum  and  inertia  of  the  moving  parts. 

35  2.  The  process  of  making  sound  records, 
which  consists  in  msiking  a  master  record 
of  low  amplitude,  in  rotating  the  same  ad- 

jacent to  a  rotating  blank,  engaging  with 
the  master  and  blank  respectively  a  repro- 

40  ducer  stylus  and  recording  stylus  connected 
by  an  amplifying  lever  connection,  and  in 
rotating  the  master  and  blank  at  such  slow 
speed  as  to  practically  eliminate  defects  due 
to   momentum   and   inertia   of  the  moving 

45  l^arts,  substantially  as  set  forth. 
3.  The  process  of  making  sound  records, 

which  consists  in  first  securing  a  record  of 
low  amplitude,  in  rotating  the  same  ad- 

jacent to  a  rotating  blank,  engaging  a  cutting 
5^  knife  with  the  blank,  regulating  the  cutting 

knife  by  the  rotating  master  whereby  the 
blank  will  be  trimmed  to  the  exact  shape  of 
the  master,  and  in  mechanically  recording 
on  the  blank  an  amplified  copy  of  the  record 

^^  on  the  master  by  mechanical  transference, 
substantially  as  set  forth. 

4.  The  process  of  making  sound  records, 
Avhich  consists  in  first  securing  a  record  of 
low    amplitude,   in   rotating  the   same    ad- 

^^  jacent  to  a  rotating  blank,  engaging  a  cut- 
ting knife  with  the  blank,  regulating  the 

cutting  knife  by  the  rotating  master,  where- 
by the  blank  will  be  trimmed  to  the  exact 

shape  of  the  master,   and  in  mechanically 

^^  recording  on  the  blank  immediately  after 

the  action  of  the  cutting  knife  an  amplified 
copy  of  the  record  on  the  master  by  mechan- 

ical transference,  substantially  as  set  forth. 
5.  The  process  of  making  sound  records, 

which  consists  in  making  a  master  record  70 
of  low  amplitude  comprising  the  use  of  a 
recording  horn  of  such  short  length  as  to 
be  irresponsive  to  tones  within  the  range  of 
ordinary  music,  and  obtaining  an  amplified 
duplicate  from  said  master  record  by  me-  75 
chanical  transference,  substantially  as  set forth. 

(i.  The  process  of  making  sound  records, 
whicli  consists  in  making  a  master  record 
of  abnormally  Ioav  amplitude,  and  obtaining  80 
from  said  master  record  by  amplifying  me- 

chanical transference  a  duplicate  of  normal 
or  desired  amplitude,  substantially  as  set forth. 

7.  Apparatus  for  making  sound  records,  85 
which   consists   of   two   rotating  mandrels, 
one  carrying  a  master  and  the  other  a  blank, 
of  a  pivoted  lever,  a  shaving  tool  carried 
by  the  lever  and  engaging  the  blank,  and  a 
shoe  on  the  lever  engaging  the  master,  as  90 
and  for  the  purposes  set  forth. 

8.  Apparatus  for  making  sound  records, 
which  consists  of  two  rotating  mandrels, 
one  carrying  a  master  and  the  other  a  blank, 
of  a  pivoted  lever,  a  shaving  tool  carried  by  95 
the  lever  and  engaging  the  blank,  and  a  shoe 
on  the  lever  engaging  the  master,  a  seconcl 
lever,  a  recorder  carried  by  said  lever  en- 

gaging the  blank,  and  a  reproducer  carried 
by  the  same  engaging  the  record  on  the  mas-  100 
ter,  as  and  for  the  purposes  set  forth. 

9.  In  apparatus  for  making  sound  records, 
the  combination  with  tAvo  rotating  mandrels, 
one  carrying  a  master  record,  and  the  other 
a  blank,  of  a  duplicating  lever  maintained  105 
under  normal  stress,  a  recorder  carried  by  the 
lever  and  engaging  the  blank,  and  a  repro- 

ducer can-ied  by  the  lever  engaging  the  rec- 
ord on  the  master,  as  and  for  the  purposes 

set  forth.        ̂   110 
10.  In  apparatus  for  making  sound  rec- 

ords, the  combination  with  two  rotating 
mandrels,  one  carrying  a  master  and  the 
other  a  blank,  of  a  pivoted  lever,  a  shaving 
tool  carried  by  the  lever  and  engaging  the  115 
blank,  a  shoe  on  the  lever  engaging  the 
master  and  means  for  adjusting  said  shoe, 
as  and  for  the  purposes  set  forth. 

11.  In  apparatus  for  making  phonograph 
records,  the  combination  with  two  rotating  120 
mandrels,  one  carrying   a  master  and   the 
other  a  blank,  of  a  pivoted  lever  maintained 

under  normal  stx'ess,  a  shaving  tool  carried 
by  the  lever  and  engaging  the  blank,  and  a 
shoe  on  the  lever  engaging  the  master,  as  125 
and  for  the  purposes  set  forth. 

12.  In  apparatus  for  making  sound  rec- 
ords, the  combination  with  two  rotating 

mandrels,  one  carrying  a  master  and  the 
other  a  blank,  of  a  pivoted  lever,  tie  rods  for  130 
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iiiiiiii(iiiiiiii<;  (lio  Ic'vor  iiiidci'  iioriiiiil  sdcss,  a 
sliaviii;:;  (ool  ("iiiicd  a(  (iiic  ciitl  of  (he  lever 
and  eii<j:a«rin<x  tlio  blank,  and  a  shoe  at  the 
other  entl  of  (he  lever  en<;a<j:iii<f  (he  master, 
as  and  for  the  purposes  set  for(h. 

13.  In  apparatus  for  making  sound  rec- 
ords, the  eombination  with  two  rotating 

mamh'els,  one  cairying  a  master  and  the 
other  a  blank,  of  a  lever  mounted  on  a  fixed 

l)ivot  cajjable  of  torsional  movement,  a  sha\'- 
iiig  tool  carried  at  one  end  of  tlie  lever  and 
engaging  a  blank,  and  a  shoe  carried  at  the 
other  end  of  the  lever  engaging  the  nnister, 
as  and  for  the  i)uri)oses  set  forth. 

14.  In  apparatus  for  making  sound  rec- 
ords,   the    coinbination    with    two    rotating 

mnndri'ls.  one  cai-rying  the  master  record 
and  (he  othei'  a  blank,  of  a  diipli<a(ing  lever 
mounted  on  a  torsional  pivot,  and  a  repro- 

ducer carried  bv  the  lever  and  engaging  the 
record  on  the  master,  as  and  for  the  purposes 
set  forth. 

15.  In  phonographic  transfer  duplicating 
mechanism,  a  transfer  lever  consisting  of  a 

truss  maintained  normally  under  stress  with- 
in the  limit  of  elasticity,  as  set  forth. 
This  specification  signed  and  witnessed 

this  23rd  day  of  Aug.  1904. 
THOMAS  A.  EDLSON. 

Witnesses : 
Fkank  L.  Dykk, 

MiNA  C.  MacArtiiur. 
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UK[TED  STATES  PATENT  OFFICE. 
GEORGE  OULTON,   CHARLES  ABLETT,   AND  WILLIAM   EDWARD   LIGHTFOOT,    OF 

LIVERPOOL,  ENGLAND. 

SOUND   RECORDING    AND   REPRODUCING   MACHINE. 

971,068. Specification  of  letters  Patent.       Patented  Sept.  2T,  1910. 
Application  filed  July  19,  1909.     Serial  No.  508,519. 

To  all  whom  it  may  concern. 
Be  it  kno^Yn  that  we,  George  Oulton, 

Charles  Ablett,  and  William  Edward 
LiGHTFOOT,  subjects  of  the  King  of  Great 

5  Britain  and  Irehind,  residing  at  Liverpool, 
in  the  county  of  Lancaster,  England,  have 
invented  new  and  useful  Improvements  in 
Sound  Recording  and  ReiDroducing  Ma- 

chines, of  which  the  following  is  a  specifica- 
io  tion. 

This  invention  relates  to  unprovements  in 
or  connected  with  machines  for  recording 
and  reproducing  sounds  on  flat  disks. 

The  improvements  refer  to  such  machines 
Jo  in  which  the  relative  surface  speed  between 

the  stylus  and  the  spiral  record  line  is  in- 
tended to  remain  constant  so  that  a  symmet- 
rically progressive  angular  speed  of  the  table 

in  machines  in  which  the  record  commences 

20  at  the  periphery  of  the  disk,  and  a  symmet- 
rically retrogressive  angular  speed  when  the 

record  connnences  near  to  the  center  of  the 
disk  is  necessary.  Hitherto  in  machines 
characterized  as  above  stated,  the  differential 

25  speed  of  the  table  has  been  obtained  by  con- 
tinuously varying  the  speed  of  the  centrif- 

ugal governor  through  a  friction  device  or 
brake  in  some  cases  and  in  others  by  using  a 
variable  speed  friction  driving  gear  with  a 

30  constant  speed  motor.  Neither  of  these  meth- 
ods has  given  satisfactory  results  in  practice 

for  a  reasonable  length  of  time  owing  chiefly 
perhaps  to  the  tendency  of  surfaces  in  fric- 
tional   contact   only   to   slip,   especially,   as 

:i,)  they  become  worn. 
The  object  of  our  invention  is  to  overcome 

the  defects  of  machines  in  which  friction  is 

relied  upon  to  obtain  differential  driving. 
As  machines  both  for  recording  and  repro- 

-u  ducing  only  require  to  work  without  stop- 
ping for  a  period  of  time  equal  to  that 

which  is  necessary  for  the  longest  record,  we 
take  advantage  of  this  fact  and  employ  a 
method  of  driving  which  would  be  unsuita- 

45  ble  if  the  machine  had  to  be  continuously 
driven  for  an  indefinite  time  without  stop- 

ping. According  to  our  invention  the  num- 
ber of  turns  of  the  table  and  the  speed 

thereof  are  goA'erned  by  the  length  and  sur- 
50  face  speed  of  a  flexible  driving  band  fixed  at 

one  end  to  a  shaft  controlled  to  turn  at  a 

constant  angular  speed  and  wound  thereon 
with  convolutions  of  symmetrically  increas- 

ing sizes,  the  surface  speed  and  motion  of  the 
55  band  Avhen  being  wound  on  or  off  the  con- 

stant speed  shaft  being  transmitted  to  an- 
other shaft  which  turns  the  table  directly  on 

through  gearing. 

The  accompanying  drawings  shoAv  our  im- 
provements embodied  in  three  differently  60 

constructed  machines  for  rei^roducing  pur- 
poses, the  machines  being  provided  with 

spring  motors  of  the  usual  kind.  Alterna- 
tively an  electric  motor  may  be  used.  The 

attachment  for  recording  purposes  is  not  65 
shown  in  the  drawings  as  it  does  not  form 
part   of  our  invention. 

Figures  1  and  2  of  the  drawings  represent 
in  elevation  and  plan  looking  from  under- 

neath, respectively,  the  mechanism  of  a  somid  70 
reproducing  machine  embodying  our  im- 

provements. Figs.  3  and  4  represent  similar 
views  of  a  modified  construction  of  the  im- 

proved machine.  Figs.  5  and  6^  also  repre- 
sent similar  views  of  another  modified  con-  75 

struction  of  the  improved  machine. 
In   the   several   machines   illustrated   the 

speed  of  the  table  is  controlled  by  the  sur 
face  speed  of  a  flexible  band  coiled  at  one 
end  upon  a  shaft  with  convolutions  of  sym-   80 
metrically    progressing    sizes,    which    band 
while  being  coiled  or  uncoiled  with  the  shaft 
rotating  at  a  constant  speed,  travels  with  a 
symmetrically   varying  speed,  the   variable 
motion  thus  obtained  being  transmitted  to  the  85 
table  spindle.     Each  machine  illustrated  is 
also  provided  with  additional  gearing  so  as 
to  enable  the  table  to  turn   at   a  constant 
angular  speed  and  reproduce  records  made 
in  the  ordinary  way  for  a  constant  speecl  90 
machine.     This  additional  gearing  is  pro- 

vided with  suitable  clutch  mechanism  so  that 
it  can  be  thrown  in  or  out  at  will  and  the 
table  be  driven  at  a  differential  or  a  con- 

stant angular  speed.  95 
Referring  first  to  Figs.  1  and  2.  The 

motor  is  governed  to  turn  at  a  constant 
speed,  and  normally,  in  accordance  with  our 
invention  it  drives  the  table  through  the 
flexible  band.  The  bed  plate  of  the  media-  100 
nism  is  represented  by  1  the  spring  box  of 

the  motor  by  2,  the  centrifugal  governor  b}'' 
3,  the  table  spindle  by  4  and  the  arbor  of  the 
motor  or  spring  box  by  5.  The  motor  is 
wound  up  through  the  gear  wheels  6  and  7  105 
and  the  shaft  8,  which  is  adapted  at  its  end 
9  to  receive  a  crank  (not  shown).  A  spur 
wheel  10  is  fixed  on  the  arbor  5,  and  this 
gears  into  another  spur  wheel  11  fixed  on  a 
shaft  12  mounted  in  the  standards  13  and  110 
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14.  Oil  the  shaft  12  is  also  fixed  a  worm 

Avheel  12'  and  this  jjjears  with  a  worm  spindle 
IG  carried  in  tlie  standard  14.  A  small 
worm  wheel  17  is  fixed  on  the  spindle  10, 

5  and  this  <iears  with  a  worm  18  formed  on  the 

s[)iii(lle  of  the  centrifugal  jrovernor  '.\.  The 
speed  of  the  motor  is  regulated  in  the  known 
way  by  means  of  a  lever  19  carrying  a  brake 
shoe  which  presses  upon  the  friction  disk  20 

10  of  the  governor,  a  regulating  handle  21  be- 
ing provided.  On  a  shaft  5'',  eccentrically 

mounted,  in  relation  to  the  arbor  5  is  loosely 
mounted  a  worm  wheel  22  and  fixed  to  the 
wheel  22   is  a   spur  wheel  23.     The   worm 

15  wheel  22  gears  with  a  worm  24  fixed  on  the 
table  spindle  4  and  the  spur  Avheel  23  gears 
with  another  spur  wheel  25  loose  on  the 
shaft  12.  Fixecl  to  the  shaft  5"  is  a  fusee  or 
grooved  cone  26,  to  the  large  end  of  which 

20  is  fixed  a  ratchet  wdieel  27  which  is  engaged 
by  a  spring  pressed  paAvl  28,  pivoted  to  the 
wheel  23.  A  barrel  29,  is  loosely  mounted 

on  shaft  12  and  is  pi'ovided  with  a  spur 
wheel  30  fixed  at  one  end  and  a  clutch  mem- 

25  ber  31  at  the  other  end.  The  spur  wheel  25 
has  also  a  similar  clutch  member  32  formed 
on  its  boss.  On  the  shaft  12  is  a  sliding 
clutch  member  33  adapted  to  engage  with 
cither  members  31  or  32  so  that  either  the 

30  wheel  25  or  the  barrel  29  can  be  turned  b}' 
the  shaft  12.  One  end  of  a  flexible  band  34 
is  fixed  to  the  barrel,  and  the  rest  of  the 
band  is  wound  around  the  fusee  26,  the  other 
end  of  the  band  being  fixed  to  the  latter  at 

96  35.  Fixed  on  the  shaft  5*^  is  a  spur  wheel 
36  which  is  geared  with  the  wheel  30,  and  a 
spring  box  37  is  formed  on  the  wheel  36  and 
carries  a  coil  spring  not  shown  in  the  draw- 

ing, one  end  of  the  spring  beino-  fixed  to  the 
40  shaft  5^  and  the  other  to  the  box  37.  The 

clutch  sliding  member  33  is  actuated  by  a 
lever  38  and  rod  39. 

An  indicating  device  to  insure  the  correct 
starting  speed  for  records  of  different  diam- 

45  eters  consists  of  a  worm  40  fixed  at  the  end 

of  the  shaft  5*^  and  this  gears  into  a  worm 
wheel  41  fixed  on  a  vertical  spindle  42  carry- 

ing a  pointer  43.  A  dial  plate  not  shown  in 
the  drawing,  is  marked  as  shown,  at  44,  to 

50  indicate  different  sizes  of  records.  When 
the  band  34  is  fully  wound  on  the  fusee  26, 
as  shown  in  the  drawing,  the  pointer  indi- 

cates the  largest  sized  record  that  the  ma- 
chine  will   reproduce.     For  lesser  sizes  of 

55  records,  the  band  would  be  w^ound  on  to  the 
fusee  up  to  the  point  indicated  on  the  dial 
plate  by  the  pointer  and  representing  the 
particular  size  of  record.  As  the  record  is 
being  reproduced,  the  pointer  recedes  on  the 

60  dial  plate.  When  the  band  is  all  wound 
upon  the  drum,  in  order  to  reproduce  an- 

other record,  it  is  necessary  to  reAvind  the 
band  on  to  the  fusee.  A  small  hand  Avheel 

45  fixed  on  the  end  of  the  shaft  5"  is  pro- 
65  vided  for  this  purpose. 

AVheii  the  machine  is  being  used  with 
records  which  require  a  differential  speed  of 
the  table,  the  clutch  member  33  is  engaged 
witli  the  barrel  29  and  the  motor  winds  the 
band  34  on  to  the  barrel  29  from  off  the  70 
fusee  26  turning  this  around  at  a  symmetri- 

cally progressive  sj^eed.  The  pawl  28  be- 
ing engaged  with  the  ratchet  wheel  27  the 

wheel  23  turns  this  wheel  25  around  idly  and 
(he  worm  wheel  22  drives  the  table  spindle  4  75 
through  the  worm  24.  The  coil  spring  in  the 
spring  box  37  ke^»ps  an  even  tension  on  the 
band  34  by  braking  the  fusee  26.  When  the 
clutch  member  33  is  engaged  with  the  wheel 
25,  the  table  spindle  4  is  driven  at  a  constant  go 
angular  speed  by  the  motor  through  the 
shaft  12,  wheels  25  and  23  and  the  worm 
wheel  22  and  worm  24.  When  the  machine 
is  not  intended  also  for  ordinary  records, 
the  wheels  23  and  25  and  the  clutch  33  are  85 
dispensed  with.  The  pawl  28  would  then  be 
pivoted  to  the  screw  wheel  22. 

lieferring  now  to  Figs.  3  and  4.  In  the 
machine  hereby  illustrated,  the  motor  is 
geared  directly  to  the  table  spindle  and  is  90 
controlled  to  turn  at  a  differential  speed 
by  a  governed  constant  speed  shaft,  and  the 
surface  speed  of  a  flexible  band  spirally 
wound  thereon  when  being  drawn  off  or  un- 

coiled. In  the  Figs.  3  and  4  the  bed  plate  of  95 
the  mechanism  is  represented  by  1,  the 
spring  box  of  the  motor  by  2,  the  centrifugal 
governor  by  3,  the  table  spindle  by  4,  and  the 
arbor  of  the  motor  or  spring  box  by  5.  On 
the  arbor  5,  which  is  carried  in  bearings  in  100 
the  standards  50  and  51,  is  fixed  a  screw 
wheel  53  and  a  cone  or  fusee  55  having  a 
spiral  groove  running  around  from  one  end 
to  the  other.  Parallel  with  the  arbor  5,  an- 

other shaft  56  is  mounted  in  bearings  in  the  105 
standards  and  has  a  ratchet  wheel  57  fixed 
thereto.  Another  screw  wheel  58  is  loosely 
mounted  on  the  shaft  56  and  provided  with  a 
pawl  59  pivoted  thereto  and  engaging  with 
the  teeth  of  the  ratchet  wheel  57.  To  the  lio 
ratchet  wheel  57  is  fixed  a  drum  or  barrel  60 
opposite  to  the  fusee  55.  To  the  large  end 
of  the  fusee  is  fixed  one  end  of  a  cord  or 

chain  preferably  a  thin  wire  cable  repre- 
sented by  61,  the  other  end  of  the  cable  being  115 

fixed  to  the  barrel  60  opposite  to  the  small 
end  of  the  fusee  and  the  cable  being  long 
enough  to  wrap  around  the  fusee  for  its  full 
length  and  pass  over  to  the  barrel  as  well. 
When  the  motor  is  wound  up  fully,  or  when  120 
the  largest  sized  record  the  machine  can  ac- 

commodate is  to  be  used,  the  fusee  is  empty 
and  all  the  cable  is  wound  up  on  the  barrel. 
The  gear  employed  in  this  machine  between 
the  motor  and  the  table  spindle  and  through  125 
which  the  latter  is  turned,  preferably  ccm- 
sists  of  a  screw  or  worm  63  fixed  to  the  table 
spindle  4  and  this  may  engage  with  either 
the  screAv  wheel  53  or  58.  The  table  spindle 
4  is  mounted  in  a  bracket  65  which  is  adapt-  130 
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ed  to  swivel  so  that  the  worm  63  may  be  dis- 
engaged at  will  from  the  wheel  53  and  be 

engaged  with  the  wheel  58,  a  lever  such  as 
66  being  provided  for  this  purpose.  The 

5  table  spindle  4  may  alternatively  be  mount- 
ed in  a  fixed  bearing  in  gear  only  with  the 

wheel  53.  In  this  case  ordinary  records 
could  not  be  used.  The  shaft  56  being  a 
constant  speed  shaft,  when  the  worm  63  is 

10  engaged  with  the  wheel  58,  the  table  spindle 
will  turn  at  a  constant  angular  speed  and 
thus  ordinary  records  can  be  used.  The 
shaft  56  is  controlled  so  as  to  rotate  at  a 

constant  speed  by  means  of  the  centrifugal 
15  governor  3  and  this  is  driven  by  screw  gear- 

ing from  the  wheel  58.  The  governor  spin- 
dle has  a  worm  18  cut  thereon  with  which 

engages  a  worm  wheel  70  fixed  on  a  spindle 
71.    The  latter  has  also  a  worm  72  cut  there- 

20  on  and  this  engages  Avith  the  wheel  58.  The 
ordinary  speed  regulator  acting  upon  the 
governor  disk  20  is  represented  by  the  lever 
19  and  the  handle  21.  The  motor  is  wound 
up  by  turning  the  shaft  56.    The  handle  is 

25  preferably  fitted  to  a  separate  spindle  75  on 
which  is  fixed  a  gear  wheel  76.  The  latter 
gears  into  another  gear  wheel  77  fixed  to 
the  shaft  56. 

An  indicator  is  provided  to  enable  the  cor- 
30  rect  starting  speed  for  a  record  of  any  given 

diameter  to  be  assured.  This  consists  pref- 
erably of  a  dial  plate  and  a  pointer  geared 

to  the  motor  so  as  to  make  not  more  than  a 

revolution    while    the    machine    is    running 
35  through  the  largest  record.  On  the  end  of 

the  fusee  we  fix  a  worm  40  and  on  a  vertical 

spindle  42  a  worm  wheel  41,  the  x^ointer  43 
being  fixed  to  the  spindle  42.  The  dial  plate 
is  marked  as  indicated  at  44  to  correspond 

^■=0  with  the  different  sized  records  which  may 
be  used,  and  when  the  machine  has  been  run 
down  and  a  record  of  a  certain  size  is  re- 

quired to  be  used  next,  the  machine  is  wound 
up    until    the    pointer    comes    opposite   the 

45  mark  referring  to  the  particular  size  of 
record. 

In  the  machine  illustrated  in  Figs.  5  and 
6,  the  motor  shaft  is  geared  to  the  table 
spindle  and  controlled  by  a  centrifugal  gov- 

^^  ernor  to  work  at  a  constant  speed  and  a  flat 
flexible  band  is  employed  in  which  the  con- 

volutions are  formed  one  over  the  other. 

The  bed  plate  of  the  mechanism  is  repre- 
sented by  1,  the  spring  box  of  the  motor  by 

^^  2,  the  centrifugal  governor  hj  3,  the  table 
spindle  by  4,  and  the  arbor  of  the  motor  or 
spring  box  by  5.  On  the  arbor  5  is  fixed  a 
spur  wheel  106  which  gears  into  a  pinion 
107  fixed  on  a  shaft  108  mounted  in  bear- 

^^  ings  in  the  standards  109  and  1 10.    The  shaft 
108  also  carries  a  large  spur  wheel  111  loose 
thereon  and  close  to  it  a  ratchet  wheel  112 

fixed  on  the  shaft.  On  the  wheel  111  is  piv- 
oted a  pawl  113  and  this  engages  with  the 

®^  ratchet  teeth  of  the  wheel  112  a  spring,  not  1 

shown,  pressing  the  pawl  into  engagement 
with  the  teeth.  There  is  also  a  pinion  114 
fixed  on  the  end  of  the  shaft  108  and  into 

this  gears  a  spur  wheel  115  mounted  on  a 
stud  116,  the  boss  117  of  the  wheel  being  70 
adapted  to  receive  a  crank  for  winding  up 
the  motor.  While  the  motor  is  being  wound 
up,  the  spur  wheel  111  remains  stationary 
owing  to  the  pawl  113  riding  over  the  teeth 
of  the  ratchet  wheel  112,  the  direction  of  the  75 
winding  being  opposite  to  that  indicated 
by  the  arrows. 
Upon  the  shaft  108  is  fixed  a  spool  or 

drum  118  to  which  one  end  of  the  flexible 
band  119  is  fixed  and  upon  which  it  is  go 
wound  as  the  motor  turns  the  table.  On 

another  shaft  120  carried  by  the  standards 
109  and  110  is  fixed  another  spool  or  drum 
121  to  which  the  other  end  of  the  band  119 

is  fixed  and  upon  which  it  is  wound  before  85 
a  record  is  commenced.  Inside  the  spool  121 

is  a  coil  tension  spring  122  against  the  re- 
sistance of  which  the  band  is  uncoiled  from 

the  spool  and  by  which  the  band  is  rewound 
on  the  spool  when  the  motor  is  being  wound  90 
up  and  the  possibility  of  the  band  becoming 

slack  while  being  drawn  ofl'  is  obviated. 
Upon  a  shaft  123,  also  carried  by  the  stand- 

ards 109  and  110,  is  fixed  a  ratchet  wheel 
124  and  loose  upon  the  shaft  123  is  mounted  95 
a  driving  pulley  wheel  125  pivoted  to  which 
is  a  spring  pressed  pawl  126.  The  pulley  is 
in  line  with  the  spools  118  and  121  and  the 
band  119  passes  partly  round  the  pulley 
from  one  spool  to  the  other.  Upon  the  shaft  100 
123  is  also  fixed  a  worm  wheel  127  which 

gears  with  a  worm  128  fixed  on  the  table 
spindle  4.  Thus  the  band  119  can  be  wound 
back  on  to  the  spool  121  from  the  spool  118 
without  turning  the  shaft  123  or  the  table  105 
spindle  4  as  the  pawl  126  will  ride  over  the 
teeth  of  the  ratchet  wheel  124.  As  the 

spring  122  requires  only  about  one  fourth 
the  number  of  turns  to  wind  it  up  that  spool 

121  makes,  a  reducing  gearing  of  known  con-  110 
struction  is  interposed  between  the  spindle 
of  the  spring  122  and  the  spool  121.  This 
gear  is  indicated  by  the  wheels  129,  130, 
131  and  132. 

The  centrifugal  governor  3  is  driven  from  115 
the  motor  through  the  spur  wheel  111  which 
gears  into  a  pinion  133  fixed  on  a  shaft  134 
carried  in  brackets  135  and  136.  The  gov- 

ernor 3  has  a  worm  18  fixed  on  its  spindle 
into  which  gears  the  worm  wheel  138  fixed  120 

on  the  shaft  134.  "^^Tiile  the  motor  is  being 
wound  up,  owing  to  the  wheel  111  being  free 
to  turn  idly  in  one  direction,  the  governor  re- 

mains stationary. 

Assuming  that  this  machine  starts  at  the  125 
projjer  sjDeecl  for  any  given  size  of  record, 
the  indicator  provided  for  this  purpose  con- 

sists of  the  pointer  43  and  a  dial  plate 

marked,  as  indicated  at  44,  each  mark  repre- 
sentmg  a  record  of  a  certain  diameter,  the  130 
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|)(tiitter  +3  beinj;  fiearod  in  this  case  to  the 

wheel  11.")  by  means  of  a  worm  40  fixed  on 
the  boss  thereof  which  gears  into  a  worm 
wheel  41  fixed  on  the  spindle  42  of  the 

5  pointei-.  The  pointer  in  the  position  indi- 
ciited  represents  that  the  spool  121  is  wound 
np  for  the  largest  size  record  that  the  ma- 

chine will  i)lay.  If  the  record  to  be  used  is 
a  smaller  one,  the  boss  117  will  be  turned 

10  around  by  the  handle  so  as  to  wind  otf  the 
si)ool  lis  a  sufficient  length  of  the  band  for 
and  to  turn  the  pointer  around  until  it  indi- 

cates the  mark  corresponding  to  the  size  of 
the  record  to  be  used. 

15  For  the  [)urpo.se  of  enabling  the  table  in 
this  machine  to  turn  at  a  constant  speed  so 
that  lecords  made  in  the  ordinary  way  can 
be  used,  we  arrange  that  the  table  spindle  4 
can  be  directly  coupled  up  to  the  motor  with- 

20  out  the  band  119  effectively  acting,  the  latter 
merely  running  idly  during  the  time.  This 
adjustment  can  be  obtained  by  fixing  a  spur 
wheel  144  on  the  shaft  123  and  loosely 
mounting   another   spur  wheel   145   on   the 

25  shaft  108  gearing  with  the  wheel  144.  The 
wheel  145  is  provided  with  a  clutch  jaw  146 
and  a  sliding  clutch  jaw  147  is  fixed  so  as  to 
turn  with  and  on  the  shaft  108.  A  shipping 

lever  148  is  provided  to  close  these  jaw's  to- 
30  gether  or  to  separate  them  as  required  and 

a  handle  indicated  by  149  may  be  mounted  in 
any  suitable  position  to  actuate  the  lever 
148. 

The  clutch  is  preferably  provided  with  in- 
35  clined  toothed  jaws  so  that  it  would  force 

itself  out  of  engagement  in  the  event  of  the 
machine  being  run  beyond  a  certain  limit 
when  the  speed  of  the  band  would  more 
than  equal  the  surface  speed  of  the  pulley 

40  125  owing  to  the  convolutions  of  the  band  on 
the  spool  118  increasing  in  size. 

The  retarding  or  stopping  device  in  the 
form  of  a  brake  acting  on  the  friction  disk 
20  of  the  governor  in  the  known  way  is  not 

45  shown  in  the  drawing. 
What  we  claim  as  our  invention  and  de- 

sire to  secure  by  Letters  Patent  of  the  United 
States  is: — 

1.  Driving  mechanism  for  sound  record- 
50  ing  and  reproducing  machines  comprising  in 

combination,  a  record  operating  spindle,  a 
motor,  a  constant  speed  shaft  member,  a 
revoluble  l)ody  having  convolutions  of  sym- 

metrically increasing  size  for  driving  said 
55  spindle,  and  a  flexible  element  trained  about 

said  body  and  shaft  member  whereby  a  sym- 
metrically variable  speed  of  a  limited  num- 

ber of  revolutions  is  imparted  to  said 
spindle. 

60  2.  Driving  mechanism  for  sound  record- 
ing and  reproducing  machines  comprising  in 

combination,  a  record  carrying  spindle,  a 
motor,  a  constant  speed  shaft  driven  from 
said  motor,  a  member  having  a  gradually 

65  increasing  peripheral  surface  geared  to  said 

70 

spindle,  and  a  flexible  element  trained  about 
said  niemi)er  and  constant  speed  shaft  for 
imparting  a  limited  number  of  revolutions 
to  said  spindle  at  a  constantly  varying  speed. 

3.  Driving  mechanism  for  sound  record- 
ing and  reproducing  machines  comprising  in 

combination,  a  recoixl  carrying  spindle,  a 
motor,  a  constant  speed  shaft  driven  from 
said  motor,  a  flexible  element  ada])ted  to  be 
wound  and  unwound  on  said  shaft,  and  j^ 

mechanisms  ojjerated  by  said  element  for  im- 
parting a  limited  number  of  revolutions  to 

said  spindle  at  a  constantly  varying  speed. 

4.  Driving  mechanism  for  sound  record- 
ing and  reproducing  machines  comprising  in  gQ 

combination,  a  record  carrying  spindle,  a 
motor,  a  constant  speed  shaft  driven  from 
said  motor,  a  flexible  element  adapted  to  be 

wound  and  unwound  on  said  shaft,  mech- 
anisms operated  by  said  element  for  impart-  gg 

ing  a  limited  number  of  revolutions  to  said 
spindle  at  a  constantly  varying  speed,  and 
means  for  connecting  said  spindle  with  said 

motor  for  operating  .the  former  at  a  con- stant speed.  90 

5.  Driving  mechanism  for  sound  record- 
ing and  reproducing  machines  comprising 

in  combination,  a  record  carrying  spindle, 
a  motor,  a  constant  speed  shaft  driven  from 
said  motor,  a  member  having  a  gradually  95 
increasing  peripheral  surface  geared  to  said 
spindle,  a  flexible  element  trained  about  said 

member  and  constant  speed  shaft  for  im- 
parting a  limited  number  of  revolutions  to 

said  spindle  at  a  constantly  varying  speed,  100 
and  means  for  connecting  said  spindle  with 

said  motor  for  driving  the  former  at  a  con- 
stant speed. 

G.  Driving  mechanism  for  sound  record- 
ing and  reproducing  machines  comprising  105 

in  combination,  a  record  carrying  spindle, 
a  motor  geared  to  said  spindle,  a  shaft,  a 
governor  for  rendering  the  speed  of  said 
shaft  constant,  gearing  connecting  said  shaft 
with  said  motor,  and  mechanism  mcludinfj  a  no 
flexible  element  for  operating  said  spindle, 
said  element  being  wound  about  said  shaft 
for  operating  and  controlling  the  speed  of 
said  spindle  through  said  mechanism. 

7.  Driving  mechanism  for  sound  I'ecord-  115 
ing  and  reproducing  machines  comprising 
in  combination,  a  record  carrying  spindle,  a 
motor  geared  to  said  spindle,  a  shaft  driven 
from  said  motor,  a  governor  for  rendering 
the  speed  of  said  shaft  constant,  mechanism  120 
including  a  flexible  element  for  operating 
said  spindle,  said  element  being  wound  about 
said  shaft  for  operating  the  spindle  through 
said  mechanism,  and  means  for  connecting 
said  spindle  for  direct  operation  from  said  125 
motor  and  rendering  said  mechanism  and 

element  inoperative  or  rendering  said  mech- 
anism and  element  operative  and  throwing 

said  spindle  out  of  direct  driving  connection 
with  said  motor.  130 
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8.  Driving  mechanism,  for  sound  record- 
ing and  reproducing  machines  comprising 

in  combination,  a  record  carrying  spindle,  a 
motor,  a  shaft  driven  by  said  motor,  a  gov- 

5  ernor  for  rendering  tlie  speed  of  said  sliaft 
constant,  and  mechanism  coacting  with  and 
including  a  flexible  element  connected  with 
said  shaft  for  imparting  a  limited  number 
of  revolutions  to  said  spindle  at  a  constantly 

10  and  symmetrically  varying  speed. 
9.  Driving  mechanism  for  sound  record- 

ing and  reproducing  machines  comprising 
in  combination,  a  record  carrying  spindle, 
a  motor,  and  two  rotating  members  and  a 

15  flexible  element  operatively  connecting  the 
same  for  driving  said  spindle,  one  member 
being  driven  from  said  motor  and  governed 
to  rotate  at  a  constant  speed,  the  other  of 
said  members  being  constructed  and  arranged 

20  to  receive  said  element  about  its  periphery 
and  impart  a  limited  number  of  revolutions 
to  said  spindle  at  a  varying  speed  during 
the  travel  of  said  element  about  said  member. 

10.  Driving  mechanism  for  sound  record- 
25  ing  and  reproducing  machines  comprising 

in  combination,  a  record  carrying  spindle, 
a  motor,  a  constant  speed  shaft  operated  by 

said  motor,  a  rotating  member  having  a  grad- 
ually and  symmetrically  reduced  periphery 

30  and  connected  to  drive  said  spindle,  a  cord 
or  cable  arranged  to  be  wound  and  unwound 

on  said  member  and  shaft  to  impart  a  lim- 
ited number  of  revolutions  to  said  spindle 

at  a  constantly  varying  speed,  and  means 
35  for  indicating  the  starting  speed  for  records 

of  different  sizes. 

11.  Driving  mechanism  for  sound  record- 

ing and  reproducing  machines  comprising 
in  combination,  a  record  carrying  spindle, 
a  motor,  a  constant  speed  shaft  operated  by  40 
said  motor,  a  rotating  member  having  a 

gradually  and  symmetrically  reduced  pe- 
riphery and  connected  to  drive  said  spindle, 

a  cord  or  cable  arranged  to  be  wound  and 
unwound  on  said  member  and  shaft  to  im-  45 
part  a  limited  number  of  revolutions  to  said 
spindle  at  a  constantly  varying  speed,  and 

means  operated  by  said  member  for  indicat- 

ing the  starting  speed  for  records  of  difl'er- ent  sizes.  50 

12.  Driving  mechanism  for  sound  record- 
ing and  reproducing  machines  comprising  in 

combination,  a  record  carrying  spindle,  a 
motor,  a  constant  speed  shaft  operated  by 
said  motor,  a  rotating  member  having  a  55 

gradually  and  symmetrically  reduced  pe- 
riphery and  connected  to  drive  said  spindle, 

a  cord  or  cable  arranged  to  be  wound  and 
unwound  on  said  member  and  shaft  to  im- 

part a  limited  number  of  revolutions  to  said  GO 
spindle  at  a  constantly  varying  speed,  means 

for  winding  said  cord  or  cable  on  said  mem- 
ber prior  to  reproducing  a  record,  and  means 

operated  by  said  member  for  indicating  the 
starting  speed  for  records  of  different  sizes.   05 

In  testimony  whereof  we  have  signed  our 
names  in  the  presence  of  two  subscribing 
witnesses. 

GEORGE  OULTON. 
CHARLES  ABLETT. 
WILLIAM  EDWARD  LIGHTFOOT. "Witnesses  : 

Thomas  Dutton  Evans, 
EiDLEY  James  Uequhart. 
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imiTED  STATES  PATENT  OFFICE. 
LUMEN   GRIFFITH,    OF   HUDSON,   MICHIGAN. 

SOUND-REPRODUCING  DEVICE  FOR  TALKING-MACHINES. 

971,443. Specification  of  Letters  Patent.       Patented  Sei3t.  ST,  1910. 
Application  filed  March  2,  1910.     Serial  No.  546,831. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  LuMEiSr  Griffith,  a 

citizen  of  the  United  States,  residing  at 
Hudson,  in  the  county  of  Lenawee  and  State 

5  of  Michigan,  have  invented  new  and  useful 
Improvements  in  Sound-Reproducing  De- 

vices for  Talking-Machines,  of  which  the 
following  is  a  specification. 

This  invention  relates  to  a  sound  repro- 
10  ducing  device  for  talking  machines  and  has 

for  its  principal  object  to  provide  a  novel 
supporting  means  for  the  record  needle  or 
stylus  and  to  so  operatively  connect  such 
needle  with  the  diaphragm  of  the  sound  box 

15  that  a  superior  reproduction  of  sounds  is 
possible. 

Another  object  of  the  invention  is  to  pro- 
vide an  extremely  simple,  practical  and 

durable  device  of  this  character  of  such  de- 
20  sign  that  the  parts  are  interchangeable  and 

are  so  delicately  adjusted  and  positioned 
that  the  records  can  be  made  finer  in  vi- 

brating lines  and  perfect  natural  tones  re- 
produced, and  at  the  same  time  the  weight 

25  borne   by   the   record    from   the    stylus    or 
needle  will  be  lessened  with  the  result  that 
the   scratching  sounds   will  be  practically 
eliminated. 

With  these  objects  in  view,  and  others  as 
30  will  appear  as  the  description  proceeds,  the 

invention  comprises  the  various  novel  fea- 
tures of  construction  and  arrangement  of 

parts  which  will  be  more  fully  described 
hereinafter  and  set  forth  with  particularity 

35  in  the  claims  appended  hereto. 
In  the  accompanying  drawing,  which 

illustrates  one  embodiment  of  the  invention ; 

Figure  1  is  a  plan  view  of  the  sound  repro- 
ducing device.     Fig.  2  is  a  side  view  thereof ; 

40  and  Fig.  3  is  a  section  on  line  3 — 3,  Fig.  1. 
Similar  reference  characters  are  employed 

to  designate  corresponding  parts  throughout 
the  several  views. 

Referring  to  the  drawing,   1   designates 
^5  the  sound  box  in  which  is  supported  the 

usual  diaphragm  2  and  attached  to  the  box 
at  the  diaphragm  side  thereof  is  a  support- 

ing spider  or  frame  3  which  has  a  hub  4  in 
which  is  loosely  disposed  a  sleeve  coupler 

50  or  socket  piece  5.  The  inner  end  of  this 
coupler  5  receives  the  diaphragm  needle  6, 
the  connection  being  effected  by  a  set  screw 

7.  In  the  opposite  end 'of  the  coupler  is  in- 
serted the  stylus  or  record  needle  8,  which  is  re- 

55  movably  secured  in  place  by  a  milled-headed 
screw  9.    The  needles  6  and  8  are  disposed 

in  alinement  and  at  right  angles  to  the  dia- 
phragm 2,  and  the  needle  8  will  engage  the 

record  in  radial  or  perpendicular  relation 
thereto  so  that  the  vibration  will  be  com-  60 
municated  to  the  diaphragm  line  from  the 
record  and  longitudinally  of  the  needles  and 
coupler. 

The  coupler  is  mounted  on  the  spider  or 
frame  3  by  means  of  a  bracket  10  which  has  65 
openings    11    through    which    loosely    pass 
screws  12,  the  same  passing  through  lugs  or 
ears  13  extending  from  opposite  sides  of  the 
coupler,  and  on  the  screws  are  stiff  springs 
14  that  are  held  between  the  bracket  10  and  70 
the  heads  15  of  the  screws  and  their  tension 
can  be  adjusted  by  turning  the  screws.    The 
coupler  is  spaced  from  the  bracket  by  means 
of  spaced  projections  16  which  engage  the 
opposed  face  of  the  bracket  and  by  mount-  75 
ing  the  coupler  in  this  manner,  it  can  move 
longitudinally  in  communicating  the  vibra- 

tions from  the  records  to  the  diaphragm. 
From  the  foregoing  description  taken  in 

connection  with  the  accompanying  drawing,  80 
the  advantages  of  the  construction  and  of 
the  method  of  operation  will  be  readily  ap- 

parent to  those  skilled  in  the  art  to  which 
the  invention  relates,  and  while  I  have  de- 

scribed the  principle  of  operation  of  the  in-  85 
vention,  together  with  the  device  which  I 
now    consider   to   be   the  best   embodiment 
thereof,  I  desire  to  have  it  understood  that 
the  device  shown  is  merely  illustrative  and 

that  such  changes  may  be  made  when  de-  90 
sired  as  are  within  the  scope  of  the  claims. 
What  I  claim  as  new  and  desire  to  secure 

by  Letters  Patent  is: — 
1.  The  combination  of  a  sound  box,  a  dia- 

phragm mounted  thereon,  a  spider  secured  95 
to  the  sound  box  and  located  at  the  side  of 
the  diaphragm  opposite  from  the  sound  box, 
said  spider  having  an  opening  arranged  in 
line  with  the  center  of  the  diaphragm,  a 
member  having  one  end  operatively  related  100 
to  the  diaphragm,  a  tubular  coupler  extend- 

ing through  the  opening  of  the  spider  and 
spaced  from  the  edges  of  said  opening,  one 
end  of  the  member  extending  into  the  cou- 

pler,  means   for  securing  the  coupler  and  105 
member  together,  a  needle  secured  in  the 
other  end  of  the  coupler,  a  bracket  on  the 
spider,    members    loosely   mounted    on    the 
bracket  and  connected  with  the  coupler,  and 

springs  on  the  last-mentioned  members  for  llO 
yieldingly  mounting  the  coupler. 

2.  The  combination  of  a  sound  box,  a  dia- 
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phragm  mounted  thereon,  a  spicier  secured 
to  the  sound  box  and  k)cated  at  the  side  of 

the  diaphragm  opposite  from  the  sound  box, 
said  spider  having  an  opening  arranged  in 

5  line  with  the  center  of  the  diaphragm,  a 
member  having  one  end  operativelj'  related 
to  the  diaphragm,  a  tubular  coupler  extend- 

ing through  the  opening  of  the  spider  and 
spaced  from  the  edges  of  said  opening,  one 

10  end  of  the  member  extending  into  the  cou- 
pler, means  for  securing  the  coupler  and  mem- 
ber together,  a  needle  secured  in  the  other 

end  of  the  coupler,  a  bracket  on  the  spider 
having  spaced  elongated  openings,  screws 
extending  through  the  openings  engaged 
with  the  coupler,  and  springs  surrounding 
the  screws  and  having  their  ends  bearing  on 
the  heads  of  the  latter  and  on  the  bracket. 

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

LUMEN  GRIFFITH. 
Witnesses : 

G.  I.  Thompson, 
A.  M.  VOORHIES. 
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UNITED  STATES  PATENT  OFFICE. 
EDWARD  A.   LEET,   OF  NEW  YORK,   N.   Y. 

HORN. 

973,003. Specification  of  Letters  Patent.  Patented  Oct.  4,  1910. 

Application  filed  January  4,  1910.     Serial  No.  536,277. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Edward  A.  Leet,  a 

citizen  of  the  United  States,  residing  in  the 
borough  of  Manhattan,  city,  county,  and 

5  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Horns,  of 
which  the  following  is  a  specification. 

My  improvements  relate  to  the  configura- 
tion of  sound  transmitting  horns  and  are 

10  applicable  to  various  uses,  particularly  for 
use  in  connection  with  phonographs,  gramo- 

phones and  similar  instruments,  and  are  de- 

signed to  obviate  "  interference  "  and  harsh- 
ness, and  to  modulate  and  blend  the  various 

15  notes  and  tones  in  transit. 

The  invention  consists  in  the  specific  con- 
struction and  arrangement  of  parts  shown, 

described  and  claimed,  distinguishing  fea- 
tures   being    a    concave    deflecting    surface 

20  which  is  essentially  a  quadrantal  segment  in 
central  longitudinal  section,  situated  ob- 

liquely opposite  the  inlet  passage  with  the 
axial  line  of  the  latter  in  coincidence  with 

the  center  of  said  deflecting  surface;  and  in 
25  a  modulating  chamber  situated  back  of  and 

coinciding  with  said  concave  deflecting  sur- 
face, substantially  as  hereinafter  set  forth, 

said  modulating  chamber  being  formed  with 
one  or  more  openings  through  the  anterior 

30  deflecting  surface  which  perform  the  same 
function  that  the  nasal  passages  do  for  the 
human  throat  by  increasing  resonance  and 

relieving  and  obviating  all  tendency  to  muf- 
fle the  sound.    In  fact  the  modulating  cham- 

35  ber  and  its  openings  through  the  anterior 
deflecting  surface  may  be  likened  to  the  nasal 
cavities  in  that  they  increase  resonance 

while  I'endering  the  timbre  more  clear  and 
distinct,  at  the  same  time  neutralizing  and 

40  counteracting  stiffness  and  harshness  ema- 
nating from  the  metallic  diaphragm  of  a 

IDhonograph  or  other  source  of  sound  vibra- 
tion. 

In  the  accompanying  drawings.  Figure  1, 
45  is  a  side  elevation  of  a  horn  embodying  my 

invention;  Fig.  2,  a  central  vertical  section 
thereof.  Fig.  3,  is  a  section  on  plane  of  line 

3 — 3  Fig.  2;  Fig.  4,  a  diagram  illustrating 
a  modification. 

50  As  before  intimated  my  invention  is  ap- 
plicable to  sound  transmitting  horns  for  nu- 
merous purposes,  and  I  do  not  limit  myself 

in  this  respect  although  I  have  herein  for 
convenience    of    illustration,    shown    it    as 
adapted  to  a  gramophone   or  phonograph  55 
horn. 

What  I  designate  as  the  concave  deflecting 
surface  d,  forming  the  upper  back  portion 
of  the  horn  is  of  peculiar  construction  in 
that  in  central  longitudinal  section,  as  shown  60 
in  Fig.  2,  it  presents  a  quadrantal  segment 
of  a  circle,  disposed  diagonally  opposite  the 

inlet  ̂ ,  the  longitudinal  axial  line  i',  of  which 
coincides  with  the  center  d',  of  the  seg- ment d.  65 

I  have  found  by  investigation  and  experi- 
ment that  this  configuration  and  arrange- 
ment of  deflecting  surface  with  relation  to 

the  inlet  affords  the  best  practical  results, 
the  "interference"  or  confusion  of  sounds  70 
and  tones  being  reduced  to  the  minimum, 
and  the  transmission  being  clear  and  dis- 
tinct. 

I  still  further  improve  the  quality  of  tone 
and  render  it  more  natural  and  uniform  by  75 
the  use  of  a  modulating  chamber  7n,  behind 
the  concave  deflecting  surface  d,  thereby 
eliminating  the  hard  and  harsh  metallic 
sound  emanating  from  the  diaphragm  when 
the  horn  is  used  on  a  phonograph,  for  in-  80 
stance,  and  hence  eliminating  one  of  the 

principal  objections  to  the  use  of  such  in- 
struments. 

One  or  more  openings  d-,  may  be  made 
through  the  anterior  deflecting  surface  d,  85 
into  the  modulating  chamber  m,  thereby  in- 

creasing the  resonance,  as  well  as  the  clear- 
ness and  softness  of  timbre,  and  rendering 

the  device  analogous  to  the  human  throat 
and  nasal  cavities  in  the  control  and  modu-  90 
lation  of  the  sound  vibrations  received 

through  the  hilet  passage  i. 
In  fact  by  the  use  of  my  improved  horn 

I  attain  a  full  clear  volume  of  sound  in 

which  the  various  notes  are  blended  har-  95 
moniously,    and    in    which    hard    metallic 
sounds  are  modulated  and  neutralized. 
Wbat  I  claim  as  my  invention  and  desire 

to  secure  by  Letters  Patent  is, 
A  horn  for  transmitting  sound  vibrations  lOO 

formed  with   a   concave   deflecting  surface 
disposed  diagonally  opposite  the  inlet,  said 
concave  deflecting  surface  presenting  in  cen- 

tral longitudinal  section  a  quadrantal  seg- 
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merit  of  a  circle,  the  center  of  the  quadrautal 
.segiuent  coinciding  with  the  axial  line  of  the 
inlet  passage,  said  horn  l)eing  also  formed 
with  an  external  modulating  chamber  eccen- 

tric to  and  covering  the  whole  of  said  con- 
cave qiiadrantal  deflecting  siii'face,  said  de- 

flecting surface  being  also  formed  with  an 

opening  into  the  modulating  chamber  on 
each  side  of  the  axial  line  of  the  inlet  pas- 

sage, for  the  purpose  described. 
EDWARD  A.  LEET. 

AVitnesses : 
D.  W.  Garonkk, 

Geo.  Wm.  MiA-rr. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Harry  B.  McNulty, 

a  citizen  of  the  United  States,  and  a  resident 

of  East  Cleveland,  count}'  of  Cuyahoga,  and 
5  State  of  Ohio,  have  invented  a  new  and  use- 

ful Improvement  in  Phonograph-Repro- 
ducers, of  which  the  following  is  a  specifica- 

tion, the  principle  of  the  invention  being 
herein  explained  and  the  best  mode  in  which 

10  I  have  contemplated  applying  that  princi- 
ple so  as  to  distinguish  it  from  other  in- 

ventions. 

The  object  of  the  invention  is  the  provi- 
sion of  a  reproducer  for  use  in  a  phonograph 

15  intended  to  optionally  play  uiDon  i-ecords 
having  100  and  200  threads  to  the  inch,  re- 

spectively, or  as  they  are  currently  known, 
"two-minute"'  and  "four-minute"  records. 
The  subject  matter  of  this  application,  it 

20  should  further  be  explained,  has  in  the  main 

been  divided  out  of  my  co-pending  applica- 
tion filed  November  9,  1908,  Serial  No. 

463,942,  wherein  such  reproducer  is  shown 
in  conjunction  with  suitable  mechanism  for 

25  automatically  adjusting  the  same  for  the 
two  uses  in  question. 

Said  invention,  then,  consists  of  the  means 
hereinafter  fully  described  and  particularly 
pointed  out  in  the  claims. 

30  The  annexed  drawing  and  the  following 

description  set  forth  in  detail  certain  mech- 
anism embodying  the  invention,  such  dis- 
closed means  constituting,  however,  but  one 

of  various  mechanical  forms  in  which  the 

35  principle  of  the  invention  may  be  used. 
In  said  annexed  drawing:  Figures  1  and 

2  are  partly  sectional  and  partly  side  eleva- 
tional  views  of  a  reproducer  embodying  the 
improvements  in  question,  with  the  stylus 

40  lever  shown  in  operative  and  inoperative  po- 
sition, resj)ectively ;  Fig.  3  is  a  perspective 

view  of  the  stylus  lever  of  such  reproducer ; 
Fig.  4  is  a  similar  perspective  view  of  a 
slightly  modified  form  of  such  stylus  lever; 

45  and  Figs.  6  and  6  are  respectively  a  per- 
spective view  and  a  transverse  section  of  a 

stud  or  pin  for  supporting  the  stjdus  lever 
on  the  floating  weight  of  the  reproducer. 

The  general  features  of  construction  en- 
50  tering  into  my  improved  reproducer,  will  re- 

quire to  be  only  bi-iefly  noted,  consisting  as 
they  do  of  a  body  A  of  familiar  form  where- 

in is  held  the  usual  diaphragm  a,  and  to 

which  is  pivotally  attached  the  floating- 
weight  a'.  On  the  latter  is  in  tui^n  mounted  55 
the  stylus  lever  A'.  It  is  to  the  construc- 

tion of  the  stylus  lever,  and  to  the  manner 
in  which  it  is  mounted  upon  the  floating 
weight,  that  attention  is  more  particularly 
desired  in  the  present  connection.  60 

Referring  lo  Fig.  3,  lever  A'  will  be  seen 
to  consist,  instead  of  the  usual  bar,  of  a 

sleeve  a^  within  which  is  rotatably  held  a 
pin  (2^,  that  constitutes  the  stylus  holder 
projjer.  Suitable  means,  as  a  transverse  65 

pivot  pin  ft*  and  an  eye  a^,  are  provided  for 
attaching  the  sleeve  to  the  plate  a'  and  to 
the  link  «",  respectively.  This  sleeve  is 
longitudinally  split  and  provided  with  an 

adjusting  screw  a'  adapted  to  secure  the  pin  70 
a^  more  or  less  tightly  therein,  as  desired. 
At  its  outer  end  such  pin  or  rotatable  por- 

tion a^  of  the  lever  is  provided  with  two 
sapphires  a^  a?  that  constitute  the  styluses 
proper,  and  contact  with  the  record  when  75 
the  reproducer  is  in  use.  Such  styluses  are 
disposed  at  substantially  right  angles  to 
each  other  about  the  axis  of  the  pin  or 
holder,  and  are  respectively  adapted  for  the 
fine  and  coarse  line  records.  Obviously  in  80 
one  angular  position  of  the  holder  about  its 
axis,  the  one  stylus  is  brought  into  operative 
position,  while,  in  another  position  of  such 
holder,  the  other  stylus  is  thus  disposed. 

Styluses  a?  a?  are  not  located  at  the  ex-  85 
treme  end  of  the  pin,  or  holder  in  the  spe- 

cific structure  shown   in  Fig.  3,  but  such 
holder  projects  a  short  distance  therebeyond 

and  is  squared,  as  at  a^°,  so  as  to  permit  en- 
gagement   therewith  of  a  key    B    that    is  90 

mounted  on  the  under  side  of  the  annular 

holder  B'  wherein  the  reproducer  is  seated, 
being  movable  longitudinally  in  a  line  with 
the  stylus  holder  a?  when  the  latter  is  in  its 
raised,  inoperative  position  shown  in  Fig.  2.  95 
A  spring  h  normally  holds  the  key  B  out 
of  engagement  with  the  holder  but  it  may 
be  readily  moved  inwardly  and  thereupon 
rotated   in   one   direction   or  the   other   to 

effect  a  cori-esponding  variation  in  the  axial  100 
position  of  the  styluses.     Such  rotation  is 
limited  by  a  pin  V  on  the  key  playing  in  a 
slot  V  in  its  mounting  6^  and  two  disks 

&*  at  right  angles  to  each  other  and  bearing 
suitable  indicating  marks,  as  for  example,  105 

the   numerals   "  two  "   and   "  four "   respec- 
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tivc'ly,  facilitate  rotation  of  tho  key,  and 
at  the  same  time  indicate  \Yiiich  stylus  is 
thus  opeiatively  disposed. 

It  will  be  obvious,  that  it  is  a  matter  of 

5  indiil'eronce  Avhether  the  forward  or  rear 
end  of  the  pin  a*,  constituting  the  stylus 
holiler,  be  atlaj)ted  for  operation  by  a  key 
or  like  device,  and  in  the  form  of  lever 
illustrated  in  Fig.  4,  I  thus  show  the  rear 

10  end  (/'*  of  the  pm  jjrolonged  and  scpiared, 
adapting  it  for  operatioji  by  a  key  mounted 
on  the  opposite  side  of  the  reproducer  holder 
from  that  illustrated  in  Figs.  1  and  2. 

While  it   has  always  been   found  that   a 

15  little  play  is  necessary  in  the  pivotal  mount- 

ing of  the  stylus  lever  A'  on  the  floating 
weight  of  the  reproducer  for  the  reason  that 
the  thread  of  the  record  is  apt  to  be  a  trifle 

distorted    in    curing   the    lattei-,    especially 
20  where  the  niaterial  used  in  its  construction 

is  celluloid  or  of  like  conijjosition,  obviously 
this  distortion  will  have  a  relatively  greater 

effect  in  the  case  of  records  such  as  the  "  four 
minute''  records  referred  to  herein,  where 

25  the  threads  are  finer  and  more  closely 
crowded  together.  It  accordingly  becomes 

desirable  to  jDrovide  for  the  lateral  oscilla- 
tion of  the  stylus  lever  as  well  as  for  its 

movement  about  its  transverse  axis,  and  not 

30  merely  to  trust  to  the  looseness  of  the  fit- 
ting of  the  stud  C  that  secures  the  lever  to 

the  plate,  or  to  the  looseness  of  the  pivotal 

pin  a*  itself  in  such  stud.  To  this  end  I 
provide  such  stud  with  a  transverse  slot  c, 

35  or  rather  aperture,  of  circular  cross-section, 

that  is  intersected  by  the  vertical  slot  c'  in 
which  the  lever  plays.  The  ends  of  the 
pivot  pin  of  the  lever  rest  in  the  portion  of 

such  aperture  on  either  side  of  the  inter- 
40  secting  slot  so  that  while  such  pin  is  thus 

held  against  dislodgment,  it  is  nevertheless 
free  to  assume  various  angular  positions 
about  the  axis  of  the  stud.  At  the  same  time 
the  freedom  of  its  normal  movement  in  the 

45  plane  of  such  axis  is  not  interfered  with 
in  the  least.  This  particular  pivot  pin  con- 

struction, it  should  be  explained,  forms  no 

part  of  the  present  invention,  being  de- 
scribed and  claimed  in  my  co-pending  appli- 

50  cation.  Serial  No.  472.G88,  filed  January  16, 

1909.  '  . 
Other  modes  of  applying  the  principle 

of  my  invention  may  be  employed  instead 
of  tlie   one  explained,  change  being  made 

oo  as  regards  the  mechanism  herein  disclosed, 

provided  the  means  stated  by  any  of  the  fol- 
lowing claims  or  the  equivalent  of  such 

stated  means  be  employed. 

I  therefore  particularly  point  out  and  dis- 
^0  tinctly  claim  as  my  invention: — 

1.  In  a  phonograph  reproducer,  the  com- 
bination of  the  diaphragm;  a  floating 

w^eight;  stylus-holding  means  including  a 
member  mounted  on  said  weight  so  as  to  be 

^^  pivotal    about   two    angularly   related   axes 

passing  throiigh  said  member,  said  member 
being  provided  with  a  plurality  of  styluses; 
and  means  connecting  said  member  with  the 
diaphragm. 

2.  In  a  ])honograph  reproducer,  the  com-  70 
binaticm  of  the  diaphragm;  a  floating 

weight;  stylus-holding  means  including  a 
member  mounted  on  said  weight  so  as  to  be 
pivotal  about  two  angularly  related  axes 
passing  through  said  member,  said  member  75 
being  i)rovided  with  a  jjlurality  of  .styluses; 
and  a  link  connecting  said  member  with  the 
diaphragm   while  still   permitting   rotation 
of  said  member  about  bi>th  its  axes. 

3.  In  a  ]:)honograph  reproducer,  the  com-   go 
bination     of     the    diaphragm;     a     floating 

weight ;  stylus-holding  means  including  an 
elongated  member  mounted  on  said  weight 
so  as  to  be  pivotal  about  a  longitudinal  axis 

and  also  about  a  transvei'se  axis  intermedi-  85 
ate  between  its  ends,  said  member  being  pro- 

vided at  one  end  with  a  plurality  of  styluses 

respectively  adapted  to  contact  with  a  record  » 
in  different  positions  of  said  member  about 
its  longitudinal  axis;  and  means  connecting  90 
the  other  end  of  .said  member  wuth  the  dia- 

phragm. 4.  In  a  phonograph  reproducer,  the  com- 
bination    of    the    diaphragm;     a    floating  I 

weight ;  stylus-holding  means  including  an  95 
elongated  member  mounted  on  said  weight 
so  as  to  be  pivotal  about  a  longitudinal  axis 
and  also  about  a  transverse  axis  intermedi- 

ate between  its  ends,  said  member  being  pro- 
vided at  one  end  with  a  pluralitj'  of  styluses  10c 

respectively  adapted  to  contact  with  a  record 
in  different  positions  of  said  member  about 
its  longitudinal  axis;  a  sleeve  upon  the 
other  end  of  said  member :  and  a  link  at- 

tached at  its  upper  end  to  the  diaphragm  105 
and  pivotally  connected  at  its  lower  end  to 
said  sleeve. 

5.  In  a  phonograph  reproducer,  the  com- 
bination of  the  diaphragm;  a  floating 

weight;  stylus-holding  means  including  a  110 
member  mounted  on  said  weight  so  as  to  be 
pivotal  about  two  angularly  related  axes 
passing  through  said  member,  said  member 
being  provided  with  a  plurality  of  styluses; 
a  link  connecting  said  member  with  the  dia-  115 
phragm  while  still  permitting  rotation  of 
said  member  about  both   of  its  axes;   and 

means   projecting   beyond    said   reproducer 
and  adapted  to  rotate  said  member. 

6.  In  a  phonograph  reproducer,  the  com-  120 
bination    of    the     diaphragm;     a     floating 

weight;  stjdu-s-holding  means  including  an 
elongated  member  mounted  on  said  weight 
so  as  to  be  pivotal  about  a  longitudinal  axis 
and  also  about  a  transverse  axis  intermedi-  125 
ate  between  its  ends,  said  member  being  pro- 

vided at  one  end  with  a  plurality  of  styluses 

respectively  adapted  to  contact  with  a  record 
in  different  positions  of  said  member  about 
its  longitudinal  axis:  means  connecting  the  130 
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other  end  of  said  member  with  the  dia- 
jihragm;  and  a  key  adapted  to  rotate  said 
member,  said  key  projecting  beyond  said  re- 
l^roducer,  and  bearing  means  at  its  outer  end 

F  indicating  the  stjdus  in  operative  position. 
7.  In  a  plionograi^li  reproducer,  tlie  com- 

bination of  the  diaphragm;  a  floating 

■weight ;  stjdus-hokling  means  inckiding  an 
elongated  member  mounted  on  said  weiglit 

13  so  as  to  be  pivotal  about  a  longitudinal  axis 
and  also  about  a  transverse  axis  intermedi- 

ate between  its  ends,  said  member  being  pro- 
vided at  one  end  with  a  plurality  of  styluses 

respectively  adapted  to  contact  Avith  a  record 
15  in  different  positions  of  said  member  about 

its  longitudinal  axis ;  a  sleeve  upon  the  other 
end  of  said  member;  a  link  attached  at  its 
upper  end  to  the  diaphragm  and  pivotally 
connected  at  its  lower  end  to  said  sleeve;  a 

20  key  adapted  to  rotate  said  first  member; 
said  key  projecting  beyond  said  reproducer; 
and  means  limiting  the  rotation  of  said  key 
in  either  direction  to  correspond  with  the 

operative  j)osition  of  said  stjduses  respec- 
25  tively. 

8.  In  a  phonograph  reproducer,  the  combi- 
nation of  the  diaphragm ;  a  floating  weight ; 

stylus  holding  means  mounted  on  said 

weight  and  including  two  members,  one  ro- 
30  tatable  within  the  other;  a  plurality  of 

styluses  on  such  rotatable  member  respec- 
tively adapted  to  contact  with  a  record  in 

different  positions  of  said  member;  a  link 
connecting   such    other   member   with   said 

35  diaphragm;  a  key  adapted  to  rotate  said 
first  member,  said  key  projecting  beyond 

said  reproducer;  means  limiting  the  rota- 
tion of  said  key  in  either  direction  to  corre- 

spond with  the  operative  position  of  said 
*0  styluses,  respectively;  and  means  on  the 

outer  end  of  said  key  indicating  the  stylus 
thus  positioned. 

9.  In  a  phonograph  reproducer,  the  combi- 
nation of  the  diaphragm;  a  floating  weight; 

■^S  stjdus-holding  means  mounted  on  said 
weight  and  including  two  members,  one  ro- 

tatable within  the  other;  a  plurality  of  ra- 
dially projecting,  angularly  related  styluses 

on  such  rotatable  member  respectively  adapt- 
50  ed  to  contact  with  a  record  in  different  posi- 

tions of  said  member ;  a  link  connecting  said 
member  with  the  diaphragm ;  a  key  adapted 
to  rotate  said  first  member,  said  key  pro- 

jecting beyond  said  reproducer;  means  limit- 
55  ing  the  rotation  of  said  key  in  either  position 

of  said  stjduses,  respectively;  and  angularly 
related  faces  on  the  outer  end  of  said  key 

bearing  marks  to  indicate  the  stylus  thus 
positioned. 

^^  10.  In  a  phonograph  reproducer,  the  com- 
bination of  the  diaphragm;  a  floating 

weight:  stylus  holding  means  mounted  on 
said  weight  and  including  two  members, 
one  rotatable  within  the  other;  a  plurality 

®^  of  stvluses   on   such   rotatable  member  re- 

spectively adapted  to  contact  with  a  record 
in  different  jiositions  of  said  member;  a  link 
connecting  such  other  member  with  said 
diaphragm;  a  key  adapted  to  rotate  said 
first  member,  said  key  projecting  beyond  yg 
said  reproducer;  means  limiting  the  rotation 
of  said  key  in  either  direction  to  correspond 
with  the  operative  position  of  said  styluses, 
respectively;  and  angularly  related  disks 
on  the  outer  end  of  said  key  bearing  char-  75 
acters  indicating  the  stylus  thus  j)ositioned. 

11.  In  a  phonograph  reproducer,  the  combi- 
nation of  the  diaphragm,  a  floating  weight, 

a  tubular  lever  pivoted  to  said  weight  and 
connected  with  said  diaphragm,  and  a  stylus  go 
holder  rotatably  held  in  the  tube  of  said 
lever  and  provided  with  a  plurality  of  sty- 

luses respectively  adapted  to  contact  with  a 
record  in  different  positions  of  said  holder. 

12.  In  a  phonograph  repi'oducer,  the  com-  §5 
bination  of  the  diaphragm,  a  floating  weight, 
a  tubular  lever  pivoted  to  said  weight,  and 
connected  with  said  diaphragm,  and  a  stylus 
holder  in  the  form  of  a  pin  rotatably  held  in 
said  lever  and  provided  with  a  plurality  of  90 
styluses  respectively  adapted  to  contact  with 
a  record  in  different  axial  positions  of  said 
holder  within  said  lever,  said  pin  being 
formed  for  engagement  with  a  member 
apart  from  the  pin  whereby  the  pin  may  be  95 
rotated. 

13.  In  a  phonograph  reproducer,  the  com- 
bination of  the  diaphragm,  a  floating  weight, 

a  tubular  lever  pivoted  to  said  weight  and 
connected  Avith  said  diaphragm,  and  a  stylus  100 
holder  in  the  form  of  a  pin  rotatably  held 
in  said  lever  and  provided  with  a  plurality 

of  styluses  respecti^^ely  adapted  to  contact 
with  a  record  in  different  axial  positions  of 
said  holder  within  said  lever,  one  end  of  said  105 
pin  being  made  angular  to  receive  a  key 
whereby  it  may  be  rotated. 

14.  In  a  phonograph  reproducer,  the  com- 
bination of  the  diaphragm,  a  floating  Aveight, 

a  lever  piAoted  to  said  weight  and  connected  110 

AA'ith  said  diaphragm,  said  leA^er  being  of  ad- 
justable diameter,  and  a  j)in  rotatably  held 

in  said  lever  and  provided  with  a  plurality 
of  stjduses  respectively  adapted  to  contact 
Avith  a  record  in  different  axial  positions  of  115 

said  pin  within  said  lever. 
15.  In  a  phonograph  reproducer,  the  com- 

bination of  the  diaphragm,  a  floating  Aveight, 
a  lever  in  the  form  of  a  split  sleeve  pivoted 

to  said  Aveight  and  connected  with  said  dia-  120 
phragm,  and  a  pin  rotatably  held  in  said 
sleeve  and  provaded  with  a  plurality  of  sty- 

luses respectiA='ely  adapted  to  contact  with  a 
record  in  different  axial  positions  of  said 

pin  Avithin  said  sleeve.  125 

IC.  In  a  phonograph  reproducer,  the  com- 
bination of  the  diaphragm,  a  floating  Aveight, 

a  lever  in  the  form  of  a  split  sleeve  pivoted 

to  said  weight  and  connected  with  said  dia- 
phragm, a  pin  rotatably  held  in  said  sleeve  130 
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iiiul  provided  with  a  plurality  of  stjduses  re- 
spt'clively  adapted  to  contact  with  a  record 
in  dilferent  axial  positions  of  said  pin  with- 

in said  sleeve,  and  an  adjusting  screw  for 
5  said  sleeve  to  secure  said  pin  more  or  less 

tigiitly  tiierein. 
17.  Tlie  conihination  of  a  reproducer,  said 

reproihicer  including  a  movable  member  and 
a   phirality  of  styluses  borne  thereby  and 

10  adapted  t(>  be  oi)ei'at ively  disposed  with  re- 
spe<t  to  a  record  in  ditierent  positions  of 
said  member,  respectively;  and  means  apart 
from  said  member  adapted  to  engage  said 
member  tiuis  variously  to  position  the  same. 

15  18.  The  combination  of  a  reproducer,  said 

leproducer  including  the  diaphragm,  a  float- 
ing weight,  a  lever  pivoted  to  said  weight 

and  connected  with  said  diaphragm,  and  a 
stvhis  holder  rotatably  mounted  on  said  lever 

20  and  provided  with  a  plurality  of  styluses  re- 
sjiectively  adapted  to  contact  with  a  record 
in  different  positions  of  said  holder;   and 

means  apart  from  said  holder  adapted  to  en- 
gage said  holder  thus  variously  to  position 

the  same. 

19.  The  combination  of  a  reproducer,  said 

reproducer  including  the  diaphragm,  a  float- 
ing weight,  a  tubular  lever  pivoted  to  said 

weight  and  connected  with  said  diaphragm, 

a  stylus  holder  in  the  form  of  a  pin  rotata- 
i)ly  held  in  said  lever  and  provided  with  a 
plurality  of  styluses  respectively  adapted  to 
contact  with  a  record  in  different  axial  po- 

sitions of  said  holder  within  said  lever,  one 
end  of  said  pin  being  made  angular,  and  a 

key  adapted  to  detachably  engage  suchangii- 
lar  end  of  the  pin  thus  variously  to  position 
the  latter. 

Signed  by  me  this  20th  day  of  January, 
1909. 

HAKKY  H.  McNULTY. 

Attested  by — 
Christine  E.  Arus, 

Jno.  F.  Oberlin. 
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UNITED  STATES  PATENT  OFFICE, 
WILFORD     G.     ALTENBUE.GH,     OF     NATIONAL     CITY,     CALIPORNIA, 

AUTOMATIC  CUT-OFF  AND  STOP  FOR  SOUND-REPRODUCING  MACHINES. 

973,794. Specification  of  Letters  Patent.         Patented  Oct.  18,  1910. 
Application  filed  July  28,  1909.     Serial  No.  509,620. 

To  all  lohom  it  may  concern: 

Be  it  known  that  I,  Wilford  G.  Alten- 
BURGH,  a  citizen  of  the  United  States,  resid- 

ing at  National  City,  in  the  county  of  San 
5  Diego  and  State  of  California,  have  invent- 

ed a  certain  new  and  useful  Improvement  in 

Automatic  Cut-Offs  and  Stops  for  Sound- 
Reproducing  Machines,  of  which  the  follow- 

ing is  a  specification. 

10  My  invention  relates  to  an  improved  auto- 
matic cutoif  and  stop  for  sound  reproducing 

machines,  and  is  more  particularly  adapted 
to  machines  using  the  disk  record. 

The  objects   are: — to  provide  a  simple, 
15  cheap,  safe  and  positive  means  for  auto- 

matically raising  the  needle  and  stopping 
the  machine  at  the  end  of  the  record,  or  at 
any  predetermined  point  when  desired; 
further,  it  is  adjustable  to  different  records 

20  and  is  adaptable  to  different  makes  of  ma- 
chines now  in  use  and  may  be  used  there- 

with. 

The  uses  and  advantages  of  my  invention 
will  readily  be  apparent  from  the  following 

25  description,  references  being  had  to  the  ac- 
companying drawings,  in  which — 

Figure  1  is  a  partial  perspective  view  of 
the  sound  reproducing  mechanism  and 
showing  my  automatic  cutoff  and  stop  com- 

30  plete  as  used  therewith.  Fig.  2  is  an  ele- 
vational  view  of  part  of  my  device  assem- 

bled. Fig.  3  is  a  top  view  thereof.  Figs.  4 
and  5  are  side  views  of  spindle  20,  the  one 
transverse  to  the  other.     Fig.  6  is  a  trans- 

35  verse  elevational  view  of  Fig.  2.  Fig.  7  is 
a  detail  of  the  arm  with  the  stop  attachment 

thereon  and  Fig.  8  a  side  view  of  the  por- 
tion on  the  sound  tube,  in  connection  with 

the  arm  and  its  attachment,  showing  the 
40  sound  box  and  needle  in  dotted  lines  after 

the  machine  is  stopped. 
Similar  characters  of  reference  refer  to 

similar  parts  throughout  the  several  views. 
My  device  is  composed  of  two  assembled 

■*5  parts,  one  of  which  is  attached  to  the  central 
vertical  post  of  the  machine  while  the  other 
is  attached  to  the  sound  tube  of  said  ma- 

chine. 34  represents  the  sound  box  with 
the  needle,  33  a  disk  record,  35  a  sound  tube 

50  and  36  a  portion  of  a  horn  all  of  which  are 
of  the  ordinary  style.  Around  the  sound 
tube  35  and  adjacent  to  the  sound  box  34  is 
placed  a  clamp  1,  adapted  to  be  clamped 
tight  thereon  by  means  of  screw  2,  one  por- 

55  tion  of  said  clamp  being  extended  and 
formed  so  as  to  be  approximately  upon  a 

Horizontal  plane   with  this  disk,  and  into 
which  is  riveted  hook  6. 

Into  the  vertical  post  32  of  the  machine  I 
have  provided  a  central  hole  and  in  its  top  60 
have  provided  a  slot  on  one  side  so  as  to 
fit  the  spindle  20  and  pin  21  therein.  This 
keeps  the  spindle  20  from  turning  after  the 
insertion  into  said  vertical  post.  Upon 
spindle  20  is  rigidly  set  an  arm  clamp  23  65 
shaped  as  shown  best  in  Figs.  4  and  5,  being 
provided  with  a  recess  22  in  its  bottom  sur- 

face to  fit  over  the  top  of  the  central  post 
32  and  rests  upon  the  record  33.  Above  said 
arm  clamp  23  is  placed  another  arm  clamp  70 
29  upon  said  spindle  20  with  an  extended 
portion  27  extended  upward  and  in  the 
lower  side  is  provided  with  a  slot  30  adapt- 

ed to  fit  over  pin  24  which  extends  through 
spindle  20  and  into  the  slot  in  the  upper  arm  75 
clamp  29.  The  top  end  of  said  spindle  is 
provided  with  a  thread  19  on  which  thumb 
nut  25  is  adapted  to  screw,  the  extended 
portion  26  being  downward  and  adjacent  to 

portion  27.  Over  portions  26  and  27  a  com-  80 
pression  spring  28  is  placed  for  the  purpose 
of  keeping  a  slight  compression  on  the  up- 

per arm  clamp  29  when  the  thumb  nut  25 
is  released  for  adjusting  the  arm  18.  Be- 

tween the  two  arm  clamps  29  and  23,  and  on  85 
said  spindle,  is  placed  adjusting  arm  16  and 
washers  31,  one  on  each  side,  for  the  pur- 

pose of  allowing  the  spindle  to  revolve  a 
little  independent  of  the  arm  16,  when  the 

nut  25  is  tightened,  thus  producing  a  gradual  90 
stop.  Said  adjusting  arm  16  is  provided 
with  a  slot  17  a  trifle  wider  than  the  spindle 
20  and  adapted  to  allow  adjustment  of  the 
arm  16  endwise.  Into  the  extended  end  of 

said  arm  16  is  screwed  a  stud  11,  a  little  to  95 
one  side  of  the  center  as  shown  and  upon 
which  is  mounted  a  cylinder  10,  in  one  side 
of  said  cylinder  10  is  inserted  a  U  shaped 
catch  adapted  to  operate  in  connection  with 
hook  5  and  on  the  lower  side  a  weight  6.  100 
On  the  inner  end  of  said  cylinder  10  is  pro- 

vided a  lug  15  adapted  to  come  in  contact 
with  another  lug  13  upon  the  arm  16,  when 
the  cylinder  revolves  to  a  certain  position  in 

relation  to  the  arm  16.  105 
It  can  readilj'  be  seen  that  by  this  method 

of  construction,  after  adjusting  the  clamp  1 
upon  the  sound  tube  35,  then  setting  the 
needle  in  the  end  of  the  record  groove  with 

disk  33  and  with  nut  25  released  and  cyl-  HO 
inder  10  turned  so  that  weight  9  is  on  top 
as  shown  in  Fig.  2,  and  setting  the  point  6 
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of  IIk!  weight  \vitli  point  ;>  of  (lio  cliiinp  llu'ii 
ti^litcii  tlu!  tluuub  nut  25  and  stiirt  the  ma- 

chine as  usual,  that  when  the  point  15  touclies 
point  G  sullicieutly,  the  weiglit  i)  is  thrown 

5  over  center  which  brings  U  catch  8  up  into 
position  as  shown  in  Fig.  1.  and  the  machine 
coming  around  again  the  hook  5  will  catch 
into  U  catch  8  which  will  revolve  cylinder 

10  until  lug  1.")  comes  in  contact  with  lug  1.'5 
JO  on  arm  10  which  prevents  further  revolu- 

tion of  cylinder  10  which  gradually  raises 
the  needle  and  stops  the  machine. 

Having  thus  described  my  invention  what 

I  claim  as  new-  and  desire  to  secure  by  Let- 
15  ters  Patent  is: — 

1 .  In  a  sound  reproducing  machine,a  sound 
tube,  a  sound  box,  a  needle,  a  projecting  arm 
adjustably  mounted  upon  the  central  post 
of  the  machine  and  provided  with  a  revolu- 

20  ble  catch  mounted  upon  the  extendod  end 
of  said  arm  and  a  hook  mounted  on  said 

sound  tube,  adapted  to  engage  with  said  rev- 
ohible  catch  for  raising  said  needle  and  stop- 
])ing  said  machine,  all  substantiallv  as  set 

25  forth. 

•  2.  In  a  sound  repi'oducing  machine,  the 
combination  of  a  sound  tube,  a  sound  box, 
a  needle,  an  arm  provided  with  a  slot  and 
mounted  upon  a  spindle  set  in  the  central 

30  post  of  the  machine  and  provided  with  a  pin 
to  prevent  its  turning,  clamps  on  said 
spindle  on  each  side  of  said  arm,  a  thumb 
nut  screwed  on  the  top  end  of  said  spindle 

for  tightening  said  clamp,  a  spring  to  pro- 
35  vide  a  slight  tension  on  the  clamp  at  all 

times,  a  catch  mounted  on  a  cylinder  set  in 
the  extended  end  of  said  arm,  a  weight 
mounted  upon  said  cylinder,  a  lug  on  said 

45 

cylindci-  I'or  stopping  it  at  a  cei'tain  position, 
and  a  clamp  attached  to  said  .sound  tube  and    40 
provided    with    a    hook    a<lapte(l    to    engage 
with  the  the  said  catch,  all  substantially  as 
set  forth. 

•I.  In  a  sound  reproducing  machine,  the 
combination  of  a  .louiid  tiil)e.  a  sound  box.  a 

needle,  a  i-adially  ])rojecting  arm  mounted 
upon  the  central  post  of  the  machine  and 
adapted  to  l)e  adjusted  longitudinally,  and 
having  a  catch  revolubly  mounterl  ujion  said 
arm,  and  an  adjustable  clamp  mounti'd  upon  50 
said  sound  tube  and  provided  with  a  hook 

adapted  to  engage  with  said  catch  for  rais- 
ing said  needle  and  stopping  said  uiachine, 

all  substantially  as  set  forth. 
4.  In  a   sound  reproducing  machine,  the   55 

combination  of  a  sound  tul)e,  a  sound  box,  a 
needle,  a  radially  projecting  arm  provided 
with  a  slot  and  mounted  upon  a  spindle,  said 
spindle   being  set   vertically  into  a   hole  in 
the  central  post  of  the  machine  and  provided    60 

with  a  pin  to  ])revent  its  tui'uing,  clam])s  on 
said  spijuUe  on  each  side  of  said  arm,  means 

for  tightening  said  clani]),  a  catch  revolu- 
bly mounted  on  a  stud  screwed  horizontally 

into  the  extended  end  of  said  arm  and  ]jio-   65 
vided  with  a  weight  for  setting  the  position 
of  said  clamp,  means  for  stopi)ing  the  revo- 

lution of  said  catch,  and  a  clamj)  attached  to 
said  sound  tube  and  ])rovided  with  a  hook 
adapted  to  engage  with  said  catch  to  raise   70 
said  needle  and  then  stop  the  machine,  all 
substantiallv  as  set  forth. 

WILFORD  G.  ALTENBURGH. 
Witnesses : 

Claud  T.  Davenport, 
Abeam  B.  Bowman. 
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UNITED  STATES  PATENT  OFFICE. 
HENRY  N.  KISTNEB,  OF  ZION  CITY,  ILLINOIS,  ASSIGNOR  TO  ROBERT  P.  MUELLER,  OE 

CHICAGO,   ILLINOIS. 

MANDREL  FOR  PHONOGRAPHS. 

973,303. Specification  of  letters  Patent.         Patented  Oct.  18,  1910. 
Application  filed -February  25,  1910.     Serial  No.  546,024. 

To  all  whom,  it  may  concern: 
Be  it  known  that  I,  Henrt  N.  Kistner,  a 

citizen  of  the  United  States,  residing  at 
Zion  City,  in  the  county  of  Lake  and  State 

.5  of  Illinois,  have  invented  certain  new  and 
useful  Improvements  in  Mandrels  for  Pho- 

nographs, of  which  the  following  is  a  speci- 
fication. 

The  present  invention  relates  to  a  mandrel 
10  used  in  connection  with  a  phonograph,  for 

the  purpose  of  holding  a  phonographic 
record.  In  use,  the  mandrel  is  actuated  to 
rotate  the  record  for  the  purpose  of  bring- 

ing every  portion  of  the  record  into  engage- 
15  ment  with  the  needle  of  the  phonograph. 

One  object  of  the  present  invention  is  to 
design  a  mandrel  which  will  accommodate 
the  record  and  permit  it  to  be  readily  slipped 
thereon  and  retained  in  position  under  va- 

20  rious  conditions  of  heat  and  cold,  which 
varying  conditions  act  upon  the  substance 
composing  the  record  to  change  its  size. 

Another  object  of  the  invention  is  to  form 
an  abutment  upon  the  mandrel  to  prevent 

25  the  record  from  being  slipped  too  great  a 
distance  thereon. 
A  further  object  of  the  invention  is  to 

form  a  cushion  upon  the  mandrel,  against 
which  the  end  of  the  record  strikes  when  it 

30  has  been  forced  to  the  desired  distance  upon 
the  mandrel. 

The  invention  further  consists  in  the  fea- 
tures of  construction  and  combination  of 

parts  hereinafter  described  and  claimed. 
35  In  the  drawings,  Figure  1  is  an  elevation, 

showing  the  mandrel  in  operative  position, 
and  showing  a  portion  of  the  mechanism 
for  operating  the  needle  and  mandrel;  Fig. 
2,  a  sectional  elevation  of  the  mandrel ;  Fig. 

40  3,  a  view  similar  to  Fig.  2,  showing  a  rec- 
ord in  place  upon  the  mandrel,  and  showing 

the  abutment  formed  integral  with  the  body 
of  the  mandrel;  and  Fig.  4,  a  section  on 
line  4 — 4  of  Fig.  2,  looking  in  the  direction 

45  of  the  arrow. 
Owing  to  the  peculiar  composition  of 

phonographic  records,  it  has  been  found 
that  the  diameter  of  the  same  will  change 
under  heat  and  cold,  expanding  somewhat 

50  under  heat  and  contracting  somewhat  under 
cold.  The  mandrel  upon  which  the  record 
is  mounted  must  necessarily  be  so  con- 

structed that  when  the  record  is  slipped 
thereon  a  tight  engagement  will  be  main- 

55  tained  between  the  inner  surface  of  the  rec- 

ord and  the  outer  surface  of  the  mandrel. 
This  is  necessary  because  if  the  record 
should  sli]p  upon  the  surface  of  the  man- 

drel the  surface  of  the  record  would  not 
pass  continuously  by  the  needle,  thus,  of  60 
course,  breaking  the  continuity  of  the 
sound  coming  from  the  horn  of  the  phono-- 
graph.  It  has  been  the  practice  to  form  the 
mandrels  with  a  tapered  body,  and  to  form 
the  interior  surface  of  the  record  with  a  65 
similar  taper.  Thus,  by  forcing  the  record 
onto  the  mandrel,  the  tapered  surfaces  would 
co-act  with  one  another  to  lock  the  record 
securely  upon  the  mandrel;  but  difficulty 
has  been  found,  because  of  the  variation  in  70 
size  of  the  record,  in  placing  the  record 
upon  the  mandrel  so  that  it  would  not  be- 

come wedged  so  tightly  upon  the  surface  of 
the  mandrel  that  the  composition  of  the 
record  would  crack  or  splinter,  and  thus  75 
damage  the  record  so  that  it  could  not  be 
used  any  further  for  the  purpose  of  repro- 

duction. The  mandrel  must,  of  course,  be 
of  a  size  to  accommodate  the  record  under 
its  most  expanded  condition,  otherwise  the  80 
record  in  the  expanded  condition  would  slip 
upon  the  surface  of  the  mandrel ;  and  when 
the  contraction  takes  place  the  record  will 
have  to  be  forced  more  or  less  in  order  to 

slip  it  a  sufficient  distance  upon  the  man-  85 
drel  to  bring  the  surface  into  proper  en- 

gagement with  the  needle;  and  in  forcing 
the  record  in  this  manner  the  sloping  sur- 

face of  the  mandrel  will  act  as  a  wedge  and 
will  crack  or  splinter  the  end  of  the  record,  90 
and,  as  heretofore  stated,  mutilate  the  rec- 

ord so  that  it  will  be  of  no  further  use.  Ap- 
plicant overcomes  this  difficulty  by  forming 

a  resilient  contacting  surface  upon  the  man- 
drel, which  impinges  against  the  record  and  ̂ 5 

holds  it  sufficiently  firm  so  that  no  turning 
of  the  record,  independent  of  the  mandrel, 
is  possible,  and  yet  permits  the  record  which 
has  been  shrunk  out  of  normal  condition  to 

be  placed  upon  the  mandrel  without  the  ̂ ^^ 
necessity  of  forcing  the  same  thereon  and 
splitting  the  ends  thereof;  and  the  abut- 

ment prevents  the  user  from  forcing  the 
record  to  a  point  upon  the  mandrel  where 

the  slope  of  the  outer  surface  of  the  man-  ■'■05 
drel  will  be  greater  than  the  slope  of  the 
inner  surface  of  the  record  and  cause  the 
end  of  the  record  to  become  shattered  or 

split. The  mandrel  5  is  mounted  upon  a  shaft  ̂ ^^ 
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6,  which  extends  therethrough  and  is  jour- 
naled  within  suitable  brackets  7.  The  sliaft, 
as  shown  in  Fig.  1,  is  screw -threaded  for  a 
portion  of  its  way,  and  u])on  these  screw 

&  threads  is  fed  the  needle-carrying  mecha- 
nism, in  a  manner  commonly  known  to  all 

versed  in  the  phonographic  art.  This  nee- 
dle-carrying mechanism  forms  no  part  of 

the  present  invention,  and  is  so  avcU  knoAvn, 
10  as  to  its  construction  and  operation,  that  a 

detailed  description  and  illustration  thereof 
are  not  deemed  necessary. 

Attached  to  the  shaft  6  is  a  driven  pulley 
8,  which  is  suitably  connected  to  any  desired 

■"5  form  of  driving  mechanism,  and  the  man- drel, shaft,  and  auxiliary  parts  are  mounted 
upon  a  suitable  base  or  support  9,  of  the 
ordinary  size  and  configuration  employed 
in  phonographs. 

20  The  mandrel  5  of  the  present  invention, 
as  shown,  consists  of  a  tapered  cylindrical 
surface  10,  supported  and  held  in  position 
by  a  front  wall  11  and  a  rear  wall  12,  both 
of  which  walls  are  attached  to  and  rotate 

25  with  the  shaft  6,  and  both  of  which  walls 
are  attached  to  the  tapered  surface  10,  so 
that  movement  is  imparted  to  the  entire 
mandrel  by  the  rotation  of  the  shaft  G.  The 
mandrel  is  formed,  adjacent  to  its  inner  end, 

30  with  a  conical  collar  13,  which  serves  as  an 
abutment  to  prevent  the  record  from  being 
forced  too  far  upon  the  mandrel;  and  the 
conical  shape  of  the  collar,  as  shown,  leaves 
a  recess  14  between  its  inner  face  and  the 

35  outer  face  of  the  tapered  surface  10,  into 
which  recess  is  set  a  ring  15  of  suitable 
cushioning  substance.  The  tapered  surface 
10  is  provided  with  a  plurality  of  elongated 
recesses  16,  through  each  of  which  projects 

^•^  a  flat  spring  17,  which  springs,  as  shown, 
are  formed  to  exert  an  outward  spring  ten- 

sion. The  springs  17  are  secured  at  one  end 
18  thereof  by  means  of  screws  19,  or  other 
suitable   fastening  devices,   which   are   en- 

^^  tered  through  the  front  wall  11  of  the  man- 
drel body,  and  the  free  end  20  of  the  spring 

17  rests  against  the  ipner  face  of  the  tapered 
surface  10  adjacent  to  the  inner  edge  of 
the  recess  16. 

^^  In  Fig.  3  is  shown  a  modified  form  of  con- 
struction, in  which  a  conical  collar  21  is 

formed  integral  with  the  tapered  surface  10 ; 
and  in  this  same  figure  is  shown  a  phono- 

graphic  record    22    mounted    in    operative 
^^  position  upon  the  mandrel.  As  will  be  seen 

by  referring  to  this  figure,  the  springs  17 
will  impinge  against  the  inner  surface  of 
the  record,  thus  holding  it  in  tight  engage- 

ment, so  that  it  will  be  rotated  in  unison 
with  the  rotation  of  the  mandrel;  and  it 
will  be  further  seen,  by  referring  to  this 
figure,  that  the  edge  of  the  record  abuts 
against  the  cushioning  substance,  so  that  no 
danger  of  cracking  or  splintering  thereof  is 
incurred  when  it  is  being  positioned.    The 

record,   as   shown,   fits   substantially   tight 
upon   the  bodjr  of  the  mandrel,  but  it  is 
obvious  that  it  the  record  should  become  ex- 

panded through  heat  action  it  will  still  be 
held  in  firm  engagement  with  the  mandrel  70 
by  the  springs  17,  which  would  then  extend 
farther  above  the  periphery  of  the  tapered 
surface  10  and  imi:)inge  against  the  inner 
surface  of  the   record,   thus  holding  it   in 
just  as  tight  engagement  as  it  would  be  75 
under  nonnal  conditions,  so  that,  by  making 
the  mandrel  of  a  size  to  accommodate  the 
record  under  its  most  contracted  condition, 
no  forcing  of  the  record  upon  the  mandrel 
will  be  necessary  under  any  conditions,  in  go 
order  to  hold  it  in  sufficiently  firm  engage- 

ment to  prevent  the  slipping  of  the  record 
upon  the  surface  of  the  mandrel. 

I  claim : 
1.  In  a  device  of  the  class  described,  the  85 

combination  of  a  mandrel  body  and  a  resili- 
ent member  attached  to  said  body,  said 

resilient  member  impinging  against  a  record 
mounted  upon  the  mandrel  and  preventing 
rotation  of  the  record  upon  the  surface  of  90 
the  mandrel,  a  hollow  outwardly  flaring  col- 

lar upon  the  mandrel  forming  an  abutment 
to  prevent  the  record  from  being  forced 
upon  the  mandrel  beyond  a  priedetermined 
distance,  and  an  outwardlj'  flaring  strip  of  95 
cushioning  substance  lying  within  said  col- 

lar and  presenting  a  substantially  broad,  flat, 
outer  surface,  said  collar  forming  a  retainer 
for  said  cushioning  substance  holding  it  in 
position  upon  the  mandrel  body,  the  end  of  100 
the  record  striking  against  the  outer  surface 
of  said  cushioning  substance  when  the  record 
is  slipped  onto  the  mandrel,  substantially  as 
described. 

2.  In  a  device  of  the  class  described,  the  105 
combination  of  a  tapered  mandrel  body  hav- 

ing an  elongated  slot  therein,  a  flat  spring 
having  one  end  attached  to  the  interior  of 
said  mandrel,  said  spring  curving  upwardly 
through  said  slot  and  having  its  free  end  110 
resting  against  the  wall  of  the  mandrel  body 
upon  the  interior  thereof,  said  spring  pre- 

senting an  elongated  curved  surface  for  im- 
pinging against  the  inner  surface  of  a  record 

mounted  upon  the  mandrel  to  prevent  ro-   115 
tation  of  the  record  upon  the  mandrel,  the 

cur\'ed  contacting  surface  of  the  spring  be- 
ing forced  into  the  interior  of  the  mandrel 

body  by  the  insertion  of  a  record  upon  the 
mandrel,  whereby  a  small  engaging  surface  120 
is  presented  by  the  spring  when  a  record  of 
substantially  tight  fit  is  placed  on  the  man- 

drel, and  a  large  engaging  surface  is  pre- 
sented by  the  spring  when  a  loose  fitting  rec- 

ord is  inserted  on  the  mandrel,  substantially  125 
as  described. 

3.  In  a  device  of  the  class  described,  the 
combination  of  a  tapered  mandrel  body  hav- 

ing an  elongated  slot  therein,  a  flat  spring 
having  one  end  attached  to  the  interior  of  13C 
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said  mandrel,  said  spring  curving  upwardly 
through  said  slot  and  having  its  free  end 
resting  against  the  wall  of  the  mandrel  body 
upon  the  interior  thereof,  said  spring  pre- 

5  senting  an  elongated  curved  surface  for  im- 
pinging against  the  inner  surface  of  a  record 

mounted  upon  the  mandrel  to  prevent  ro- 
tation of  the  record  upon  the  mandrel,  the 

curved  contacting  surface  of  the  spring  be- 
10  ing  forced  into  the  interior  of  the  mandrel 

body  b}^  the  insertion  of  a  record  upon  the 
mandrel,  whereby  a  small  engaging  surface 
is  presented  by  the  spring  when  a  record  of 
substantiality  tight  fit  is  placed  on  the  man- 

15  drel,  and  a  large  engaging  surface  is  pre- 
sented by  the  spring  when  a  loose  fitting  rec- 

ord is  inserted  on  the  mandrel,  a  hollow  out- 

wardly flaring  collar  upon  the  mandrel 
forming  an  abutment  to  prevent  the  record 
from  being  forced  upon  the  mandrel  beyond 
a  predetermined  distance,  and  an  outwardly 
flaring  strip  of  cushioning  substance  lying 
within  said  collar  and  presenting  a  substan- 

tially broad,  flat,  outer  surface,  said  collar 
forming  a  retainer  for  said  cushioning  sub- 

stance and  holding  it  in  position  upon  the 
mandrel  body,  the  end  of  the  record  strik- 

ing against  the  outer  surface  of  the  cush- 
ioning substance  when  the  record  is  inserted 

upon  the  mandrel,  substantially  as  described. 
HENRY  N.  iaSTNER. 

Witnesses : 
Maey  R.  Frost, 
Wm.  p.  Bond. 
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XTNITED  STATES  PATENT  OFFICE, 
JOHN  J.   MORRISSEY,    OF  WHITE   BEAR  LAKE,   MINNESOTA. 

AUTOMATIC   CHECK   FOR  PHONOGRAPHS. 

973,305. Specification  of  Letters  Patent.  Patented  Oct.  18,  1910. 
Application  filed  July  26,  1909.     Serial  No.  509,475. 

To  all  wTiom  it  Tnay  concern: 
Be  it  known  that  I,  Joim  J.  Mopjjissev,  a 

citizen  of  the  United  States,  residing  at 
White  Bear  Lake,  in  the  county  of  Ramsey 

5  and  State  of  Minne.sota,  have  invented  cei^- 
tain  new  and  useful  Improvements  in  Auto- 

matic Checks  for  Phonographs,  of  which  the 
folloAving  is  a  specification. 

This  invention  relates  to  improvements  in 
10  automatic  mechanism  for  stopping  the  mo- 

tor of  a  phonograph  when  the  reproducer 
has  reached  the  end  of  the  record  cylinder. 
An  object  of  my  invention  is  to  provide 

an  extremely  simple  and  inexpensive  device 
15  of  this  character  which  may  be  readily  at- 

tached to  phonographs  at  present  construct- 
ed and  which  may  be  adjusted  to  conform  to 

the  various  lengths  of  the  records  which  are 
upon  the  cylinder. 

20  Another  object  is  to  provide  a  device 
which  will  be  automatically  set  in  the  proper 
position  for  stopping  the  motor  of  the  ma- 

chine, when  the  starting  lever  has  been 
moved  to  its  proper  operative  position. 

25  A  further  and  more  particular  object  is  to 
provide  a  controlling  lever  and  support 
therefor  of  novel  and  simple  construction. 

In  the  drawings :  Figure  1  is  a  perspec- 
tive view  of  the  large  size  type  of  phono- 

30  graph,  showing  the  stop  mechanism  applied 
thereto,  Fig.  2  is  a  similar  view  of  a  smaller 
size  type  of  machine,  with  a  slight  modifica- 

tion of  my  device,  Fig.  3  is  a  detail  view  of 
the  controlling  lever,  comprising  my  inven- 

35  tion. 

Referring  to  Fig.  1  of  the  drawings,  1  in- 
dicates the  casing  for  the  motor  mechanism, 

and  2  the  frame  which  supports  the  phono- 
graph  mechanism.     This  mechanism   com- 

^0  prises  the  main  longitudinal  shaft  3,  the  cyl- 
inder 4,  the  feed  block  5,  the  rejjroducer  arm 

6,  and  the  reproducer  7.  These  various  ele- 
ments comprise  the  principal  features  of  the 

ordinary    phonograph    as    at    present    con- 
■*5  structed  and  are  suitably  connected  and  op- 

erated by  the  motor  mechanism  contained 
Avithin  the  casing.  In  this  type  of  machine 

the  stopping  lever  8'  protrudes  from  the  cas- 
ing through  a  slot  9  formed  in  the  base  plate 

50  of  the  supporting  frame  2,  and  extends  for 
some  distance  above  the  top  thereof.  To  the 
uj^per  end  of  this  lever  one  end  of  the  longi- 

tudinally extending  controlling  lever  10  is 
secured,  this  lever  being  supported  upon  the 

65  base  plate  of  the  frame  2  by  means  of  links 
11  which  are  pivotally  supported  upon  said 

plate  and  connected  to  the  controlling  lever, 
so  that  longitudinal  movement  of  the  con- 

trolling lever  Avill  oscillate  the  starting  le- 
ver, and  the  controlling  lever  will  rock  upon   60 

the  links.    The  other  end  of  the  controlling- 
lever   10   is  extended   rearwardly   and   up- 

wardly as  shown  at  12  and  its  position  with 
relation  to   the   reproducer   of   the   phono- 

graph mechanism,  is  such  that  the  same  will   65 
contact  with  the  portion  12  of  the  control- 

ling lever  to  stop  the  operating  mechanism, 
as  will  be  later  described.    The  links  11  are 

carried  by  suitable  bracket  plates  11'  having 
two  perforations  therein  receiving  suitable  70 
fastening  members  engaged  with  a  part  of 
the  phonograph  frame,  the  plates  being  pro- 

vided at  one  side  with  an  upwardly  extended 
perforated  ear  11^  in  which  there  is  engaged 
a  suitable  pintle,  upon  which  the  link  is  piv-   75 
otally  carried.     The  brackets  11',  the  links 
and  the  two  members  of  the  controlling  le- 

ver 10  are  all  formed  of  sheet  metal,  which 
reduces  the  cost  of  the  device  to  a  minimum 
and  simplifies  its  construction  to  a  marked   80 

degree. 
To  provide  for  the  stopping  of  the  mech- 

anism at  various  periods  of  the  longitudi- 
nal movement  of  the  reproducer,  the  arm  12 

of  the  controlling  lever  is  provided  with  a  85 
horizontal  extension,  which  is  adjustably  se- 

cured to  the  controlling  lever  10  and  is  ad- 
justable with  relation  to  the  end  of  the  cyl- 

inder. A  recess  13  is  formed  in  one  side  of 

the  controlling  lever  10,  said  recess  opening  90 
at  the  end  of  the  lever  opposite  to  the  point 

of  connection  with  the  starting  lever  8'  and this  extension  12  has  its  lower  horizontal 

portion  suitably  reduced  in  width  and  thick- 
ness and  is  disposed  slidably  within  the  re-  95 

cess  13,  the  shoulder  formed  by  the  reduc- 
ing of  this  horizontal  portion  being  adapted 

to  abut  the  end  of  the  controlling  lever, 
when  at  the  limit  of  its  inward  movement. 

A  longitudinal  slot  14  extends  the  greater  100 
portion  of  the  length  of  the  horizontal  por- 

tion of  the  member  12,  the  shank  of  the  set 
screw  15  being  extended  through  the  same, 
and  screw  threadedly  engaged  in  the  ex- 

tremity of  the  controlling  lever,  by  which  105 
means  it  will  be  seen,  that  the  member  12 
may  be  extended  outwardly  longitudinally 
of  the  phonograph  cylinder,  so  that  the 
rearwardly  and  upwardly  extended  portion 
thereof  may  be  disposed  to  engage  the  re-  110 
producer  at  the  point  at  which  the  record  of 
the  cylinder  terminates.     The  set  screw  15 
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will  si'ciiro  the  member  12  in  its  adjusted  po- 
sition, and  retain  the  same  in  such  positum 

against  any  liability  of  accidental  move- 
ment so  that  the  lower  end  of  the  reproducer 

5  will  not  contact  with  the  extension  12  of  the 
controlling  lever  until  it  has  reached  the 
end  of  the  cylinder.  When  this  occurs  the 
reproducer  will  move  the  controlling  lever 
10  longitudinally  and  throw  the  starting 

10  leNer  9  to  the  right,  so  that  the  motor  mech- 
anism will  be  instantly  stopped.  The  links 

11,  which  ai-e  pivotalh'^  connected  with  the 
base  of  the  frame  2  will  thus  be  disposed 
at  an  inclination  to  the  controlling  lever  and 

15  when  the  starting  lever  is  again  actuated  to 
start  the  operating  mechanism,  the  control- 

ling lever  will  be  drawn  to  the  left,  where- 
upon the  links  11  will  again  assume  their 

vertical   positions  and  the  rearwardly  and 

20  upw'ardly  extending  end  portion  of  the  con- 
trolling lever  will  be  returned  to  its  noi-mal 

operative  position. 
In  Fig.   2  I  have  shown  my   improved 

stopping  mechanism  applied  to  the  smaller  | 
25  type  of  phonograph  now  in  common  use. 

In  this  construction  of  the  machine,  the 

main  shaft  3',  above  which  the  feed  block  5 
is  disposed,  is  located  behind  and  in  parallel 
relation  to  the  cylinder  4.     The  reproducer 

30  arm  is  directly  connected  with  the  shaft  3', 
and  extends  over  the  front  of  the  cylinder 

and  has  secured  therein  the  repi-oducer  7', 
thus  greatly  contracting  the  length  of  the 
machine.     The  stopping  device  does  not  es- 

35  sentially  differ  from  the  construction  which 
is  employed  in  the  machine  shown  in  Fig.  1. 

In  this  form,  however,  but  one  link  11'  is 
necessary  to  support  the  longitudinal  con- 

trolling lever  10'.     This  link  is  pivoted  to  the 
40  lever  and  to  the  base  of  the  supporting  frame, 

and  ojDerates  in  a  similar  manner  to  the  links 
11  as  previously  described.  One  end  of  the 

controlling  lever  10'  is  secured  to  the  upper 
end  of  the  starting  lever  8',  and  is  adapted 

4  5  to  actuate  the  same  to  start  and  stop  the 
operating  mechanism  when  moved  to  either 
end  of  the  slot  9'.  The  other  end  of  the 
controlling  lever  is  extended  rearwardly  and 
upwardly  and  is  adapted  to  be  engaged  by 

50  the  lower  end  of  the  reproducer  to  move  the 
starting  lever  to  the  right,  when  the  repro- 

ducer has  reached  the  end-of  the  record  upon 

the  cylinder.  The  controlling  lever  10'  will 
also  be  returned  automatically  to  its  normal 

55  operative  position  by  the  movement  of  the 
starting  lever  to  the  left  when  it  is  desired 
to  start  the  operating  mechanism. 

From  the  foregoing  it  w'ill  be  seen  that  I 
have  provided  an  extremely  simple  and  in- 
cxjiensively  constructed  device  which  may  60 
be  readily  secured  upon  phonographs  of  the 
various  types  as  at  present  constructed,  and 
requires  no  especial  provision  by  means  of 
which  the  same  is  to  be  attached  to  the  sup- 

porting frame.  65 
My  improved  stop  mechanism  is  particu- 

larh^  adapted  for  use  upon  commercial  pho- 
nographs, wdiere  it  is  essential  that  the  op- 

erator should  be  relieved  from  the  many 
attentions  which  it  is  necessary  that  he  70 

should  give  to  the  machine  during  the  tran- 
scription of  the  record.  By  the  use  of  my 

improved  stop  mechanism  the  operator  may 
give  his  entire  attention  to  the  elucidation 
of  the  matter  recorded  upon  the  cylinder,  75 
whereby  much  better  results  may  be  secured 
than  have  heretofore  been  possible. 
What  is  claimed  is: 
An  automatic  stop   for  phonographs  or 

the  like,  comprising  a  combination  with  a  go 
frame,  a  longitudinally  movable  reproducer 
and  an  oscillating  starting  lever  projecting 

upwardlj'^  through  the  frame,  of  a  control- 
ling lever  secured  at  one  end  to  the  upper 

end  of  the  starting  lever,  said  controlling  35 
lever  having  a  longitudinal  recess  formed  in 
one  side  thereof  and  opening  on  the  oppo- 

site end  to  that  secui-ed  to  the  starting  lever, 
a  bracket  plate  secured  on  the  frame  below 
said  controlling  lever,  said  plate  having  an  qq 

upwardl}'  extending  perforated  ear,  a  pintle 
therethrough,  a  link  pivotally  mounted  upon 
said  pintle  and  pivotally  connected  to  said 
controlling  lever  intermediate  of  its  length, 
a  rearwardly  and  upwardly  extended  arm  95 
having  a  horizontal  extension,  said  horizon- 

tal extension  being  reduced  in  width  and 
thickness  for  a  greater  portion  of  its  length, 
said  reduced  portion  being  provided  with  a 
longitudinal  slot  throughout  its  length,  said  j^qo 
reduced  j^ortion  being  slidabl}'  mounted  in 
the  recess,  a  set  screw  extending  through 
said  slot  and  engaged  in  the  extremity  of 

said  conti'oUing  lever,  said  arm  being  ad- 
justabl,v  disposed  in  the  path  of  the  repro-  ̂ 05 
ducer  and  adapted  to  actuate  said  starting 
lever  upon  engagement  therewith. 

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

JOHN  J.  MOREISSEY. 

Witnesses : 
H.  O.  Warner, 
A.  J.  Auger. 
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UNITED  STATES  PATENT  OFFICE. 
WILLIAM  W.  YOUNG,  OF  SPRINGFIELD,  MASSACHUSETTS. 

TALKING-MACHINE  DIAPHRAGM. 

973,735.  Specification  of  Letters  Patent.        Patented  Oct.  25,  1910. 

Original  application  filed  December  12,  1908,  Serial  No.  467,225.     Divided  and  this  application  filed  January 
5,  1910.     Serial  No.  536,473. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  W.  Young, 

a  citizen  of  the  United  States  of  America, 
residing  at  Springfield,  in  the  county  of 

5  Hampden  and  State  of  Massachusetts,  have 
invented  a  new  and  useful  Talking-Machine 
Diaphragm,  of  which  the  following  is  a 
specification,  the  same  being  a  divisional 
part  of  my  application  filed  in  the  United 

10  States  Patent  Office  December  12,  1908,  and 
serially  numbered  467,225. 
My  invention  relates  to  improvements  in 

reproducing  diaphragms  for  talking  -  ma- 
chines, and  consists  of  thin,  imporous,  sheet 

15  material  having  perforations  therein,  which 
material  may  have  burs  or  bosses  thereon 
and  a  filling  and  coating  in  the  perforations 
and  on  one  or  both  sides,  said  filling  and 
coating  having  been  hardened  by  compres- 

20  sion  and  heat.  Or,  differently  stated,  it  may 
be  said  that  the  new  diaphragm  consists  of 
thin,  perforated  material  either  with  or 
without  burs  thereon  and  if  with  burs  then 
either  with  or  without  them  in  a  flattened 

25  condition,  and  either  with  or  without  the 
filling  and  coating  hardened  by  compression 
and  heat,  the  diaphragm  in  the  first  case 
being  of  one  material  or  homogeneous  and 
in  the  second  case  of  different  materials  or 

30  heterogeneous. 
With  the  mica  and  the  ordinary  sheet- 

metal,  reproducing  diaphragms  commonly 
used  in  talking  machines,  it  has  not  been 
possible  to  obtain  the  best  results  from  such 

35  machines,  because  neither  of  these  dia- 
phragms is  capable  of  producing  such  re- 

sults; moreover,  the  mica  diaphragms  or 
disks,  which  greatly  exceed  in  number  the 
ordinary  sheet-inetal  diaphragms  or  disks, 

40  are  very  fragile  and  also  expensive  since 
there  is  a  great  waste  incident  to  procuring 
disks  of  the  proper  size  and  character;  the 
mica  disks,  too,  deteriorate  with  use. 

The  primary  object  of  my  invention,  there- 
45  fore,  is  to  provide  a  substitute  for  mica, 

ordinary  sheet-metal,  and  other  kinds  of 
diaphragms  heretofore  employed,  which  sub- 

stitute is  durable  and  does  not  deteriorate, 
is  resilient  and  resonant,  is  impervious  to 

50  moisture  and  unaffected  by  climatic  changes 
especially  when  coated,  and  is  capable  of 
giving  out  clear,  loud,  and  distinct  tones  of 
great  depth  and  volume,  of  evenly  distribut- 

ing the  sound  waves  and  making  a  quick, 
55  complete,  and  perfect  recovery,  and  of  less- 

ee 
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ening  to  a  great  extent  all  alien  and  dis- 
cordant noises  such  as  blasts  and  scratching 

sounds  which  are  so  prevalent  with  the  ordi- 
nary diaphragm. 

In  the  accompanying  drawings,  which 
form  a  part  of  this  application  and  in  which 
like  characters  of  reference  indicate  like 

parts  through  the  several  views — Figure  1 
is  a  side  view  of  a  sheet  metal  disk  per- 

forated and  represents  the  unfilled  dia- 
phragm; Fig.  2,  a  view  of  a  diaphragm  as 

it  appears  when  the  burs  left  by  the  perfo-; 
rating  punch  have  been  upset  or  pressed 
into  small  bosses  and  when  seen  from  the 
side  upon  which  such  bosses  are  located,  the 
appearance  being  practically  the  same 
whether  said  diaphragm  be  filled  and  coat- 

ed or  not  provided  that,  in  the  former  in- 
stance, the  coating  be  transparent ;  Fig.  3, 

an  enlarged  fragment  in  section  of  the  disk 
or  diaphragm  shown  in  the  first  view,  and, 
Fig.  4,  an  enlarged  fragment  in  section  of  a 
diaphragm  which  has  been  filled  and  coated 
ancl  pressed. 

Various  kinds  of  metals  and  their  alloys 
which  have  been  rolled  or  otherwise  made 
thin  can  be  utilized  in  the  manufacture  of 

my  improved  diaphragms,  among  which 
mention  may  be  made  of  aluminum  and 
copper,  the  former  being  an  exceedingly  85 
good  metal  for  the  purpose.  In  addition  to 
sheet-metals  other  materials  which  are  suffi- 

ciently hard  and  dense  and  possess  the  otlier 
necessary  qualities  to  a  greater  or  less  de- 

gree may  be  used,  the  materials  being  im- 
porous when  they  are  to  be  filled  and  coated. 

In  its  simplest  form  the  diaphragm  con- 
sists of  a  disk  1,  of  aluminum  for  example, 

in  which  there  are  a  number  of  small  holes 
2  therein.  The  holes  2  are  more  or.  less  nu- 

merous, they  extend  through  the  disk  1 
from  side  to  side,  and  thej-  are  preferably 
punched  rather  than  cut  so  as  to  leave  pro- 

jections or  burs  on  one  side  of  said  disk,  as 
shown  at  3,  in  Fig.  3.  The  object  of  perfo- 

rating tlie  disk,  and  more  especiallj'  of  per- 
forating it  in  the  manner  just  stated,  is  for 

the  j)urpose  of  breaking  up  the  structure  of 
the  same  and  of  obtaining  the  small  bosses 
which  are  formed  by  flattening  the  afore- 

said burs,  as  will  presently  be  made  clear. 
such  changes  in  the  character  of  the  original 
disk  being  productive  of  beneficial  results. 
A  further  object  of  the  perforations  may  be 
to  afford  means  for  producing  a  structure  of 
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diflferent  niatorials  or  a  structure  that  con- 
sists of  unlike  parts  in  texture,  as  is  done 

when  the  perforations  are  subsecpiently 
filled.  This  last  phase  of  the  invention  will 

5  be  dealt  with  at  length  in  the  course  of  this 
description. 

In  some  cases  the  burs  o  may  be  left  in- 
tact, l)ut.  usually  they  will  be  upset  to  form 

small,  ilat  bosses  4,  Fi<2;s.  '2  and  4,  on  one  side 
10  of  the  disk  1  at  the  corresj)()ndin<r  ends  of 

the  holes  2.  Tn  reality,  the  bosses  4  are 
necessarily  somewhat  irregular  in  shape,  and 

the  openings  in  their  centei's  are  often  so 
exceedingly   minute   as  scarcely   to   be   dis- 

15  cernible,  but  of  course  the  metal,  which  has 

been  perforated  by  punching,  when  subject- 
ed to  pressure  in  the  upsetting  process  does 

not  return  to  its  former  place  or  condition. 
Tn   the  drawings  the  holes  2,  burs  3,  and 

20  bosses  4  are  on  an  exaggerated  scale.  The 
disk  1  is  pressed  between  steel  plates  or  their 
equivalent  to  flatten  the  burs  3  into  the 
bosses  4. 

A  more  complex  and  perhaps  in  some  re- 
25  spects  better  diajjliragm  than  that  previously 

descriln'd  is  nuule  by  filling  and  coating  the 
perforated  disk  1  with  one  or  more  suitable 
chemical  substances  or  materials  which  are 

.suitable  for  the  purpose  and  give  the  desired 

30  results,  such  as  soluble  minerals  like  plaster- 
of-joaris.  oxid  of  zinc,  silicate  of  soda,  etc. 
The  filling  and  coating  materials  mentioned, 
while  practical,  are  not  the  only  ones  that 

may  be  used  successfully,  and  I  do  not,there- 
35  fore,  intend  to  be  limited  to  them.  The  disk 

1,  with  the  holes  2  punched  therein,  is  treat- 
ed with  a  suitable  filling  and  coating  com- 

liound,  solution,  mixture,  or  emulsion,  such 
consisting  of  silicate  of  soda  or  silicate  of 

40  potash  and  oxid  of  zinc,  for  example,  which 
is  introduced  into  said  holes  and  spread  on 
one  or  both  sides  of  said  disk,  generally  on 
both  sides.  The  coating  is  usually  applied 
several  times,  and  the  combined  filling  and 

45  coating  is  set  or  fixed  and  rendered  hard 
and  otherwise  fit  to  serve  its  purpose  by  sub- 

jecting the  disk  treated  with  it  to  pressure 
and  heat.    The  burs  3  are  transformed  into 

the  bosses  4  by  the  pressure  to  which  the 
disk  is  subjected.    The  diaphragm  5,  Fig.  4,  50 
embodies    the    features   just   described,   the 

filling  being  repi'esented  at  0  and  the  coats on  the  two  sides  of  the  disk  at  7.    When  the 
burs  3  are  fiattened  the  substance  of  the  disk 

1  is  forced  partly  into  the  adjacent  ends  of  55 

the  holes  or  perforations  2  and  into  the  fill- 
ing when  present,  but  enough  remains  out- 

side   to    form    the    bosses    4.      Wire-mesh, 
-cloth,   or   -gauze  may  be   utilized   for   the 
disks,  but  in  that  case  there  will  be  no  burs  60 
or  bos.ses. 
What  I  claim  as  my  invention,  and  desire 

to  secure  by  Letters  Patent,  is — 
1.  As  a  new  article  of  manufacture,  a  dia- 

phragm, for  talking-machines,  consisting  of  65 
a  perforated  disk  having  burs  formed  there- 

on, each  bur  surrounding  the  perforations  at one  end. 

2.  As  a  new  article  of  manufacture,  a  dia- 
2)hragm,  for  talking-machines,  consisting  of  70 
a    perforated    disk    having    fiattened    burs 
thei'eon  which  form  bosses,  each  of  the  latter 
surrounding  its  perforation  at  one  end. 

3.  As  a  new  article  of  manufacture,  a  dia- 
phragm, for  talking-machines,  consisting  of  75 

a    disk    having    perforations    therein    and 
bosses  thereon   which   latter  surround  said 

perforations  and  partially  fill  the  same. 
4.  As  a  new  article  of  manufacture,  a  dia- 

phragm, for  talking-machines,  ccmsisting  of  80 
a  disk  having  perforations  therein  which  are 
filled  with  the  material  originally  forced 
out  to  form  such  perforations,  and  with 
hardened  filling  material. 

5.  As  a  new  article  of  maiuifacture,  a  dia-  85 
phragm,  for  talking-machines,  consisting  of 
a  perforated  metallic  disk  having  bosses 
thereon  surrounding  the  perforations  there- 

in at  one  end  of  each,  hardened  filling  mate- 
rial in  the  perforations  in  said  disk,  and  90 

hardened  coating  material  on  the  outside  of 
said  disk. 

WILLIAM  W.  YOUNG. 
Witnesses : 

F.  A.  Cutter, 

A.  C.  Fairbanks, 
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UNITED  STATES  PATENT  OFFICE. 
JOHN  DAVID  ROCKHILL,   OF  CONRAD,   IOWA. 

TRIMMER  FOR  PHONOGRAPH-RECORDS. 

974,435. Specification  of  letters  Patent.  Patented  NoV.  1,  1910. 

Application  filed  August  4,  1909.     Serial  No.  511,229. 

To  all  whom  it  may  concern: 
Be  it  known  that  I.  John  David  Rock- 

hill,  a  citizen  of  the  United  States,  residing 
at  Conrad,  in  the  county  of  Grundy  and 

5  State  of  Iowa,  have  invented  a  certain  new 
and  useful  Trimmer  for  Phonograph-Rec- 

ords, of  which  the  following  is  a  specifica- 
tion. 
My  invention  is  designed  to  be  used  in  the 

10  nature  of  an  attachment  that  may  be  read- 
ily, quickly,  and  easily  attached  to  or  de- 

tached from  an  ordinary  phonograph  in 
place  of  the  cylindrical  frame  that  contains 
the  reproducing  instrument. 

15       My  object  is  to  provide  a  trimming  device 
of  this  kind,  of  simple,  durable  and  inexpen 
sive  construction  that  may  be  readily  and 
quickly  adjusted  to  trim  off  the  records  to 
any  depth  of  cut  desired ;  and,  more  specifi- 

20  cally,  it  is  my  object  to  provide  a  cutting- 
tool  of  such  shaj)e  and  size  as  to  trim  a  pho- 

nograph record  without  chipping  6r  break- 
ing the  record,  to  thereby  properly  prepare  a 

record  for  use  in  such  a  manner  that  its  sur- 
25   face  is  well  adapted  for  receiving  impr<^.'5 

sions. 
My  invention  consists  in  the  construction, 

arraingement,  and  combination  of  the  vari- 
ous parts  of  the  device,  whereby  the  objects 

30  contemplated  are  attained,  as  hereinafter 
more  fully  set  forth,  pointed  out  in  my 
claims,  and  illustrated  in  the  accompanj'ing 
drawings,  in  which — 

Figure  1  shows  a  central,  sectional  view  of 
35  d  device  embodying  my  invention,  the  cut- 

ting tool  being  shown  in  engagement  with  a 
portion  of  a  phonograph  record.  Fig.  2 
shows  a  sectional  view  on  the  line  2 —  of 
Fig.  1,  and  Fig.  3  shows  a  perspective  view 

40  of  the  frame  for  holding  the  trimming  tool. 
Referring  to  the  accompanying  drawings. 

I  have  used  the  reference  numeral  10  to  in- 
dicate the  supporting  frame   of  the  trim- 

ming device.    This  supporting  frame  is  pref- 
45  erably  cylindrical  in  shape  and  comprises  a 

body  portion  10  with  a  flange  11  at  its  top. 
The  said  body  portion  is  preferably  made  of 
the  same  size  and  shape  as  the  body  portion 
of  the  frame  that  holds  the  reproducing  in- 

50  Scrument  of  the  phonograph  with  which  the 
device  is  to  be  used.  In  this  connection,  it  is 
obvious  that  by  the  use  of  a  frame  of  this 
kind,  the  operator  may  readily  and  easily  re- 

move the  reproducing  instrument  from  a 
65  phonograph  and  then  place  the  franie  of  the 

trimming  instrument   in  the  position   for- 

merly occupied  by  the  reproducer,  and  then 
the  other  parts  of  the  phonograph  may  be 
operated  in  the  ordinary  way  and  the  trim- 

mer will  operate  to  prepare  a  phonographic  60 
record  for  use.  In  this  way  the  expense  of  a 
separate  instrument  for  turning  the  record 
and  advancing  the  trimmer  is  dispensed with. 

Pivoted  to  the  under  surface  of  the  body  65 
portion  10  is  a  disk  12  having  a  projection 
13   at  the  side   opposite  from  the  pivotal 
point,  which  projection  is  placed  in  a  guide 
loop  11  connected  to  the  body  portion  10  to 
thereby  limit  the  lateral  movement  of  said  70 
disk.     Seated  in  the  body  portion  10  is  an 
adjusting  screw  15  having  its  lower  end  de- 

signed to  engage  the  disk  12  to  limit  its  for- 
Avard  movement.     Connected  to  the  central 
portion  of  the  disk  12  is  a  contractible  coil  75 
spring  16  attached  at  its  upper  end  to  a 
support  17  connected  to  the  body  portion, 
so  that  the  said  disk  12  is  yieldingly  held 
upwardly  against  the  adjusting  screw  15. 

Fixed  to  the  disk  12  is  a  block  18  having  80 
the  cutting  tool  19   applied  thereto.     This 
cutting  tool  is  extended  downwardly  and  in  a 
direction  toward  the  hinged  end  of  the  disk 
12,  the  angle  of  the  end  surface  of  the  cut- 

ting tool  being  such  that  it  will  form  an  85 
acute    angle    relative    to    the    nhonograph 
record  with  which  it  is  to  be  used,  as  clearly 
illustrated  in  Fig.  1  of  the  drawings.    The 
body  portion  of  the  cutting  tool  at  the  lower 
end  thereof  is  approximately  round  in  cross  90 
section,  as  clearly  illustrated  in  Fig.  2,  and 
the   end  thereof  is   arranged   at   an   angle 
slightly  deviating  from  a  vertical  line,  with 
the  lower  portion  inclined  away  from  a  ver- 

tical line  in  a  direction  toward  the  body  of  95 
the  cutting  tool,  as  clearly  shown  in  Fig.  1. 
The  portion  of  the  phonograph  record 

shown  is  indicated  by  the  reference  numeral 
20  and  the  direction  of  its  movement  rela- 

tive to  the  cutting  tool  is  indicated  by  an  100 
arrow  in  Fig.  1 ;  that  is  to  say,  the  end  of  the 
cutting  tool  is  so  shaped  that  it  will  form  an 
acute  angle  relative  to  that  portion  of  the 
phonograph  record  with  which  it  is  used 
which  is  traveling  in  a  direction  toward  the  105 
cutting  tool.  The  diameter  of  the  cutting 
tool  at  its  end  is  greatly  in  excess  of  the 
width  of  the  spaces  between  the  various 
spiral  lines  on  the  record  over  which  the  re- 

producing instrument  passes  so  that  with  HO 
each  operation  of  the  cutting  tool,  a  number 
of  spiral  lines  on  the  record  are  covered,  and 
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innsMiiicIi  as  (lie  (•uttiii<;  tool  travels  in  the 
same  path  as  the  reproducing  instrument,  it 
is  ohvious  that  the  various  paths  which  the 

cut  (ill*;  tool  makes  -will  overlap  each  other 
5  and  this  will  result  in  producing  a  finished 

record  comparatively  smooth  and  even. 
In  ]n"actical  use  and  assuming  that  it  is 

desired  to  trim  a  record,  the  operator  simply 
detaches  the  body  portion  of  the  frame  that 

10  contains  the  I'eproducing  instrument  and 
substitutes  for  it  the  body  portion  10  of  the 
trinuning  device.  Then  the  record  is  placed 
on  the  mandrel  of  the  phonograph  and  the 
plionograph  is  operated  in  the  ordinary  way. 

15  By  having  the  end  of  the  cutting  tool  round- 
ed on  its  lower  surface,  it  is  obvious  that 

when  it  cuts  into  the  record,  it  will  not  have 
any  sharp  corners  that  would  tend  to  chip  or 
break  out  portions  of  the  record  with  which 

20  it  comes  in  contact.  Furthermore,  by  having 
the  end  of  the  cutting  tool  inclined  at  an 
acute  angle  relative  to  that  portion  of  the 
record  which  is  moving  in  a  direction  to- 

ward it,  the  cutting  tool  will  tend  to  scrape 
25  the  record  as  distinguished  from  cutting  the 

record,  and  there  will  be  no  tendency  for  the 
cutting  tool  to  chip  or  break  out  the  portions 
of  the  record  with  which  it  comes  in  contact 
as  would  be  the  case  if  the  cutting  end  of 

30  the  tool  were  arranged  at  an  obtuse  angle 
relative  to  the  part  of  the  record  that  was 
moving  toward  it.  The  rounded  lower  edge 
of  the  tool,  together  with  the  scraping  oper- 

ation which  it  accomplishes,  makes  it  possi- 
35  ble  for  the  device  to  operate  with  a  mini- 

mum of  applied  power,  hence  the  power  of 
an  ordinary  phonographic  instrument  is 
sufficient  to  operate  the  trimmer.  By  means 
of  the  adjusting  screw,  the  depth  to  which 

40  the  cutting  tool  enters  the  record  may  be 
quickly  and  easily  adjusted,  and  the  spring 
10  will  tend  to  hold  the  disk  that  supports 
the  cutting  tool  in  an  elevated  position 
against  the  adjusting  screw. 

45       I  claim  as  my  invention: 
1.  A  device  for  trimming  phonographic 

i-ecords,  comprising  a  substantially  circular 
body  portion  designed  to  be  detachably  sup- 

ported in  a  phonograph  in  place  of  the  cir- 
50  cular  frame  usually  employed  for  support- 

ing tli(^  j)honographic  reproducing  instru- 
ment, a  disk  pivoted  at  one  edge  to  the  un- 

der surface  of  .said  body  jjortion,  an  adjust- 
ing screw  mounted  in  the  body  portion  to 

engage  the  free  end  of  the  disk  for  adjust-  55 
ing  its  position  relative  to  the  body  portion 
and  for  holding  it  away  from  the  body,  a 
spring  connected  to  the  disk  and  extended 
through  the  body  portion  to  yieldingly  hold 
the  disk  upwardly  against  said  adjusting  60 
screw,  and  a  cutting  tool  fixed  to  the  under 
surface  of  the  disk  substantially  circular  in 
cross  section  and  extended  at  an  acute  angle 
relative  to  the  central  portion  of  the  disk, 
the  cutting  edge  of  said  tool  being  substan-  65 
tially  round  and  being  inclined  at  an  angle 
slightly  less  than  a  right  angle  relatively  to 
the  lower  surface  of  the  cutting  tool,  for  the 

purposes  stated. 2.  A  device  for  trimming  phonographic  70 
records,  comprising  a  substantially  circular 

body  portion  designed  to  be  detachably  sup- 
ported   in    a    phonographic    instrument    in 

place  of  the  circular  frame  usually  employed 

for  supporting  the  phonographic  reproduc-  75 
ing  instrument,  a  disk  pivoted  at  one  edge  to 
the  under  surface  of  said  body  portion  and 
having  a  projection  at  its  opposite  edge,  a 
guide  loop  fixed  to  the  body  portion  to  re- 

ceive   said   projection,    an    adjusting   screw  80 
mounted  in  the  body  portion  to  engage  said 
disk,  a  contractible  spring  fixed  to  the  cen- 

tral   portion    of    the    disk    and    extended 
through   said  body  portion,  a  support   for 
said  spring  fixed  to  the  body  portion,  and  a  85 
cutting  tool  fixed  to  the  under  portion  of  the 
disk  substantially  circular  in  cross  section 
and  extended  at  an  acute  angle  relative  to 
the  central  portion  of  the  disk,  the  cutting 
end  of  said  tool  being  substantially  round  90 
and  being  inclined  at  an  angle  slightly  less 
than  a  right  angle  relatively  to  the  lower 
surface  of  the  cutting  tool,  for  the  purposes 
stated. 

Des  Moines,  Iowa,  July  15,  1909. 

JOHN  DAVID  ROCKHILL. 

Witnesses : 
Wm.  a.  Sandoe, 
e.  w.  schwielert. 
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EDWARD  F.  LEEDS,  OF  NEW  YORK,  N.  Y. 

PHONAUTOGRAPHIC  RECORD  AND  PROCESS  OF  DUPLICATING  THE  SAME. 

974,893. Specification  of  letters  Patent.  Patented  Nov.  8,  1910. 
Application  filed  March  5,  1906.     Serial  No.  304,418. 

To  all  %vhom  it  may  concern: 
Be  it  known  that  I,  Edward  F.  Leeds,  a 

citizen  of  the  United  States,  residing  in  the 
borough  of  Brooklyn,  city  and  State  of  New 

5  York,  have  invented  certain  new  and  useful 
Improvements  in  PhonautograiDhic  Records 
and  Processes  of  Duplicating  the  Same,  of 
which  the  following  is  a  specification. 

This  invention  relates  to  phonautographic 
10  records  and  to  a  neAv  method  of  duplicating 

phonautographic  records  or  copying  the 
same  in  solid  resisting  material,  and  has  for 
its  object  the  treatment  of  phonautographic 
records  as  herein  described  and  the  produc- 

15  tion  of  duj)licates  or  copies  thereof  superior 
to  those  heretofore  produced. 

In  the  accompanying  drawing  forming 
part  of  this  specification  is  a  plan  view  of  a 
l^honautographic  record  of  lateral  undula- 

20  tions  and  practically  uniform  depth  made 
in  accordance  with  this  invention. 

The  characteristics  of  an  original,  phon- 
autographic record  and  of  a  duplicate  there- 

of are  the  same,  except  as  to  the  material 
25  in  which  the  record-groove  is  formed. 

PhonautogTaphic  records  have  heretofore 
been  produced  by  the  lateral  vibrations  of  a 
recording  stylus  in  a  layer  or  coating  of  a 
comparatively  non-resisting  material,  that  is 

30  a  material  offering  but  little  resistance  to 
the  movements  of  the  recording  stylus  and 
carried  or  spread  upon  a  surface  of  a  tablet 
or  support.  Through  the  removal  of  the 
material  upon  the  surface  of  the  tablet  or 

35  support  by  the  laterally  vibrating  end  or 
point  of  the  recording  stylus,  a  x^honauto- 
graphic  record  is  traced  in  the  form  of  an 
undulatory  line  of  even  depth. 

As  used  in  the  descrijDtion  and  claims  of 

40  this  specification,  the  expression  "phonau- 
tographic record  "  applies  only  to  laterally 

undulating  records  of  substantially  even 
depth.  Such  phonautographic  records  have 
heretofore   been   traced    or   produced    in    a 

45  manner  such  as  that  above  described  in  a 

layer  or  coating  of  lamp-black,  or  of  bees- 
wax, paraffin  or  other  like  substance  dis- 

solved in  a  suitable  solvent,  or  of  semi-fluid 
ink,  or  of  other  suitable  non-resisting  mate- 

50  rial,  carried  or  spread  upon  the  surface  of 
the  tablet  or  support. 

As  is  well  known,  an  original  phonauto- 
graphic record  formed  in  non-resisting  mate- 

rial is  incapable  of  use  for  reproduction  of 
55  sound  directly  therefrom,  since  the  non-re- 

sisting material  in  which  it  is  formed  has 
not  sufficient  resistance  to  cause  a  reproduc- 

ing stylus  to  be  vibrated  and  thereby  to 
cause  the  sounds  originally  recorded  to  be 
reproduced.  For  this  reason  such  phonau-  eo 
tographic  records  must  be  copied  in  solid  re- 

sisting material  in  order  to  reproduce  sound 
therexrom. 

The  expression  "  non-resisting  material  " 
has  long  been  used  in  this  art,  and  is  used  65 
in  the  description  and  claims  of  this  specifi- 

cation, to  mean  a  recording  material  that 
offers  a  very  small  or  minimum  resistance 
to  the  recording  stylus  and  not  sufficient  re- 

sistance to  a  reproducing  stylus  to  cause  it  70 
to  be  vibrated  and  the  sounds  originally  re- 

corded to  be  reproduced. 
The  tablet  or  support  has  been  made  in  the 

form  of  a  revoluble  drum  or  cylinder  but 
more  often  and  preferably  in  the  form  of  a  75 
flat  rotary  disk  or  tablet.  The  tablet  or  sup- 

port has  been  made  of  paper,  parchment, 
metal,  glass  or  other  suitable  substance. 
Negatives,  duplicates  or  copies  of  such  pho- 

nautographic records,  in  solid  resisting  ma-  80 
terial,  have  heretofore  been  made  by  the 
purely  mechanical  process  of  engraving,  or 
by  chemical  deposition,  or  by  photo-engrav- 

ing, or  by  the  process  of  direct  etching.  In 
the  making  of  negatives,  duplicates  or  copies  85 
of  such  phonautographic  records,  by  such 
processes,  difficulties  have  been  encountered 
and  the  results  obtained  have  not  been  satis- 

factory. In  the  making  of  a  negative  of 
such  phonautogTaphic  record  by  the  process  90 
of  chemical  deposition,  for  example,  the 
layer  or  coating  of  lamp-black  or  other  ma- 

terial, which  is  spread  upon  a  surface  of  the 
tablet  or  support  and  in  which  the  undulatory 
line  of  even  depth  has  been  traced  to  form  95 
the  phonautographic  record,  tends  to  sepa- 

rate, and  at  times  does  separate  from  the 
tablet  or  support  when  the  same  have  been 
placed  in  the  electrical  bath.  It  will  be  un- 

derstood by  those  skilled  in  the  art  that  when  100 
a  phonautographic  record  has  been  traced  in 
a  layer  or  coating  of  lamp-black,  or  other 
suitable  material  above  described,  spread  or 
carried  upon  the  surface  of  a  tablet  or  sup- 

port, the  removal  of  the  lamjD-black  or  other  105 
material  by  the  vibrating  end  or  point  of  the 
recording  stylus  exposes,  in  some  instances, 
the  surface  of  the  paper,  parchment,  metal, 
glass  or  other  suitable  material  of  which  the 
tablet  or  support  consists,  so  that  the  pho-   HO 
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11  autographic  record  thus  traced  in  the  foiMii 

of  an  nn(hilatory  line  of  e\'en  (U'pth  has  I'oi- the  bottom  of  the  groove  or  furrow  tlie  sur- 
face of  the  tablet  or  support,  and  for  the 

5  sides  or  walls  of  the  groove  or  furrow  the- 
material, 'such  as  lamji-black,  beeswax,  par- affin or  other  like  substance  dissolved  in  a 
suitable  solvent,  and  the  like,  of  which  the 
layer  or  coating  spread  upon  the  surface  of 

10  the  tablet  or  support  consists.  In  other  in- 
stances, the  surface  of  the  support  is  not  ex- 

jjosed  and  the  phonautographic  record  has 
for  the  bottom,  as  well  as  for  the  sides,  of 
the   groove,   the   non-resisting   material    in 

15  which  the  record  has  been  traced.  Where 

the  tablet  or  support  has  been  made  of  ma- 
terial such  as  glass,  difficulty  has  been  ex- 

l^erienced  in  depositing,  by  chemical  deposi- 
tion,   upon    such    material,   metal    for    the 

20  formation  of  a  negative  or  cop}' — a  difficulty 
not  overcome  bj-* spreading  upon  the  surface 
of  such  material  any  of  the  agents  heretofore 
used  to  make  the  surface  electrically  con- 

ductive.   B}'  reason  especially  of  the  delicate 
25  nature  of  the  material  in  which  the  phonau- 

tographic record  is  traced,  because  of  the 
character  of  the  material  of  which  the  tabkt 
or  support  upon  which  it  is  sjjread  consists, 
and  because  of  the  separation  from  the  tablet 

30  or  support  of  the  material  spread  upon  it. 
when  placed  in  the  electrical  bath,  and  for 
other  like  reasons,  in  the  circumstances  of 
any  joarticular  case,  great  difficulty  has  been 
encountered  in  the  making,  hj  the  proce^-s  of 

35  chemical  deposition,  of  a  negative,  for  the 
duplication  or  copying  of  a  phonautographic 
record  in  solid  resisting  material,  or  other 
copy  of  a  phonautographic  record,  and  the 
results  obtained  have  been  unsatisfactorj'. 

40  I  have  discovered  that  if  a  film  of  metal, 
such  as  gold,  silver  or  platinum,  preferably 
gold,  is  deposited  in  the  form  of  a  vapor  of 
the  metal,  in  an}-  well  knoAvn  manner,  upon 
the  surface  of  the  phonautographic  record, 

45  as  by  changing  the  condition  of  the  metal  to 
the  form  oi  a  vapor  by  means  of  an  electrical 
current  in  a  vacuum  in  which  the  phonauto- 

graphic record  is  present,  a  perfect  negative 
matrix  of  the  original  phonautographic  rec- 

50  ord  can  thus  be  made  and  backed  up,  so  as  to 
be  self  sustaining,  by  the  process  of  chemical 
deposition,  in  the  usual  manner,  and  such 
perfect  negative  can  then  be  used  as  a  die  or 
stamp   with  Avhich   to   press   duplicates  or 

55  copies  of  the  original  phonautographic  rec- 
ord into  suitable  material  for  the  reproduc- 

tion of  the  original  sound  waves,  or  as  a 
matrix  from  which,  by  means  of  chemical 
deposition,  to  make  duplicates  or  copies  of 

GO  the  original  phonautographic  record,  either 
for  the  reproduction  of  the  original  sound 
waves  or  for  the  making  of  other  negatives 
by  chemical  deposition  to  be  used  as  stamps 
or  dies  to  impress  duplicate  copies  of  the 

G5   original  record  into  suitable  material ;  or  the 

said  original  and  first  negative  matrix  may 
be  pressed  into  a  tablet  of  wax  or  other  suit- 

able material  and  further  negatives  may  be 
made  by  chemical  deposition  upon  the  im- 

pression in  wax  or  in  other  suitable  material ;  70 
or  any  of  the  said  negatives,  or  duplicates 
or  copies  may  be  used  for  analogous  pur- 

poses either  according  to  the  method  of  this 
invention  or  according  to  other  methods 
heretofore  known  according  to  the  condi-  75 
tions  or  requirements  of  the  case. 

The  negative  matrix,  formed  of  the  vacu- 
ous deposit  of  a  metal  such  as  gold,  is  so 

delicate  and  soft  that  it  is  not  adapted  to  be 
used  as  a  stamp  or  die  for  the  commercial   80 
production  of  du^^licates  of  the  original  rec- 

ord  by   impressing   it   into   hard,   resisting 
material,  such  as  compositions  of  shellac  and 
earth  ordinarily  used  for  such  jDurpose,  and 
I,  therefore,  prefer  to  employ  such  negative  85 
matrix  as  a  means  of  obtaining,  by  chemical 
deposition,  as  stated,  a  positive  duplicate  or 
copy  of  the  original  record  from  which  a 
negative,   stamjiing   die   may,   by   chemical 
dei^sition,   be   obtained   in   hard   metal,   as  90 
described. 

Heretofore  negatives,  duplicates  or  copies 
of  phonautographic  records  have  not  been 
successfully  produced  by  the  process  of 
chemical  deposition,  principall}'  because  of  95 
the  difficulties  above  mentioned  and  referred 
to.  The  process  of  chemical  deiDOsition  has. 
heretofore,  been  used  for  the  making  o^ 
matrices,  molds,  duplicates  or  copies  of  rec- 

ords cut  or  engraved  in  wax  or  in  a  wax-like  100 
substance,  of  considerable  resistance  to  the 
vibrations  of  the  recording  stylus.  Such 
records  are  known  as  phonograph  records 
or  graphophone  records  and  are  to  be  dis- 

tinguished from  the  phonautographic  rec-  105 
ords  traced,  as  above  described,  in  nonresist- 
ing  material. 
Phonograph  or  graphophone  records 

which  are  cut  or  engraved,  as  stated,  in  wax 
or  a  wax-like  substalice,  of  considerable  re-  HO 
sistance  to  the  vibrations  of  the  recording 
st3dus,  are  capable  of  use  for  reproduction 
of  sound  directly  therefrom,  since  the  resist- 

ing material,  in  which  they  are  cut  or  en- 
graved b}'  the  vertical  or  lateral  vibrations  115 

of  the  recording  stylus,  has  sufficient  resist- 
ance to  cause  a  reproducing  stylus  to  be 

vibrated  and  therebj'  to  cause  the  sounds 
originally  recorded  to  be  reproduced.  The 
lesisting  material,  moreover,  in  which  plio-  120 
nograph  and  graphophone  records  have  been 
cut  or  engraved,  is  capable  of  withstanding 
the  treatment  necessary  to  make,  by  electrol- 
3'sis,  a  chemical  dei)Osition  of  metal  thereon, 
in  order  to  obtain  a  matrix  or  a  stamping  125 
die,  without  the  danger  of  injury  to  or  de- 

struction of  the  original  record,  which  exists 
in  the  case  of  the  phonautographic  record 
traced  in  a  delicate,  non-resisting  material. 

Experience  has  taught  that  in  the  making  130 

«») 

1 

*.i 



974,895 3 

of  matrices,  by  chemical  deposition,  from 
records  cut  into  wax  or  other  like  resisting 
inaterial,  it  is  advisable  to  coat  the  surface 
of  the  matrix,  when  it  is  to  be  used  as  a 

5  stamping  die,  with  a  comparatively  slight 
deposit  of  nickel.  The  deposit  of  nickel  has 
the  advantage  of  hardening  the  surface  of 
the  matrix.  In  the  making  of  duplicates  or 
copies  of  phonautographic  records,  accord- 

10  ing  to  my  invention,  a  deposit  of  nickel 
should,  preferably,  be  made,  by  chemical 
deposition,  when  a  stamping  die  is  being 
formed;  but  the  deposit  of  nickel  should 
preferably  be  made  before  the  deposit  of 

15  copper  or  other  suitable  metal,  so  that  the 
copper  is  deposited  upon  the  nickel  and  not 
the  nickel  upon  the  copper  as  has  been  the 
IDractice  heretofore.  In  depositing  copper 
or   other   suitable   metal    upon    nickel,   the 

20  trouble  and  difficulty,  exjjerienced  in  depos- 
iting nickel  upon  cojjper,  for  instance,  that 

of  cleansing  and  preparing  the  surface  of 
the  copper,  will  not  be  encountered,  as  will 
be  well  understood  by  those  skilled  in  the 

25  art  of  chemical  deposition,  and  what  is  of 
more  importance,  by  depositing  nickel  di- 

rectly upon  the  surface  to  be  duplicated,  the 
nickel  forms  a  more  accurate  negative  there- 

of than  it  does  when  deposited  as  a  coating 
30  upon  a  negative  surface  already  obtained  by 

deposit  of  metal  upon  the  surface  to  be 
duplicated.  In  other  words  the  surface  of 
the  deposited  nickel,  which  is  next  to  the 
surface  upon  which  it  was  deposited,  is  a 

35  more  exact  negative  thereof,  when  separated 
therefrom,  than  is  the  other  surface  a  copy 
thereof. 

From  the  foregoing  description  of  my  in- 
vention it  will  be  unclerstood  that  phonauto- 

40  graphic  records  traced  in  a  layer  or  coating 
of  suitable  non-resisting  material  carried 
upon  the  surface  of  a  tablet  or  suitable  sup- 

port can,  according  "to  my  invention,  be 
duplicated  and  copied  in  solid  resisting  and 

45  other  material. 
It  will,  of  course,  be  further  understood 

that  the  vapor  of  suitable  material  deposited 
in  a  film  upon  the  surface  of  the  phonauto- 

graphic   record    is    electrically   conductive; 
50  also  that  any  hard  metal,  such  as  iron,  may 

be  used  in  place  of  nickel,  to  harden  the  sur- 
face of  the  matrix  or  negative  of  the  pho- 

nautographic record  and  to  make  the  surface 
more  durable  and  resistant. 

55  Having  described  my  invention,  which  is 

the  result  of  repeated  "trial  and  experiment, Avhat  I  claim  is; — 
1.  A  phonautographic  record,  formed  in 

comparatively  non-resisting  material   inca- 
*0  pable  of  vibrating  a  stylus  and  reproducing 

sound,  provided  upon  its  surface  with  a  film 
of  the  vapor  of  an  electrically  conductive 
material,  substantially  as  described. 

2.  A  phonautographic  record,  formed  in 
65  comparatively  non-resisting  material  inca- 

pable of  vibrating  a  stylus  and  reproducing 
sound,  provided  upon  its  surface  with  a  film 
of  the  vapor  of  metal,  substantially  as  de- scribed. 

3.  A  phonautographic  record,  formed  in  70 
comparatively  non-resisting  material   inca- 

pable of  vibrating  a  stylus  and  reproducing 
sound,  provided  upon  its  surface  with  a  film 
of  the  vapor  of  gold,  substantially  as  de- 

scribed. 75 
4.  A  phonautographic  record,  formed  in 

comparatively  non-resisting  material  inca- 
pable of  vibrating  a  stylus  and  reproducing 

sound,  transferred  to  suitable  resisting  ma- 
tei-ial  and  provided  upon  its  surface  with  a  80 
film  of  the  vapor  of  an  electrically  con- 

ductive material,  substantially  as  described. 
5.  A  phonautographic  record,  formed  in 

comparatively  non-resisting  material  inca- 
pable of  vibrating  a  stylus  and  reproducing  85 

sound,  transferred  to  suitable  resisting  ma- 
terial and  provided  upon  its  surface  with  a 

film  of  the  vapor  of  metal,  substantially  as 
described. 

6.  A  phonautographic  record,  formed  in  90 
comparatively  non-resisting  material  inca- 

pable of  vibrating  a  stylus  and  reproducing 
sound,  transferred  to  suitable  resisting  ma- 

terial and  provided  upon  its  surface  with  a 
film  of  the  vapor  of  gold,  substantially  as  95 
described. 

7.  The  process  of  duplicating  phonauto- 
graphic records,  which  consists  in  forming 

a  phonautographic  record  in  comparatively 
non-resisting  material  incapable  of  vibrat-  lOO 
ing  a  stylus  and  reproducing  sound,  then 
depositing  upon  the  surface  of  the  phonau- 

tographic record  a  film  of  the  vapor  of  an 
electrically  conductive  material,  then,  by 
chemical  deposition,  depositing  suitable  ma-  105 
terial  upon  the  film,  then  separating  the 
negative  so  formed  from  the  phonauto- 

graphic record,  and  finally  pressing  the 
negative  into  a  tablet  of  suitable  material, 
substantially  as  described.  110 

8.  The  process  of  duplicating  phonauto- 
graphic records,  which  consists  in  forming  a 

phonautographic  record  in  comparatively 
non-resistmg  material  incapable  of  vibrat- 

ing a  styhis  and  reproducing  sound,  then  115 
depositing  upon  the  surface  of  the  phonau- 

tographic record  a  film  of  the  vapor  of  an 
electrically  conductive  material,  then,  by 
chemical  deposition,  depositing  metal  upon 
the  film,  then  separating  the  negative  so  120 
formed  from  the  phonautographic  record, 

and  finally  pressing  the  negative  into  a  tab- 
let of  suitable  material,  substantially  as  de- 

scribed. 

9.  The  process  of  duplicating  phonauto-  125 
graphic  records,  which  consists  in  forming  n 
phonautogTaphic  record  in  comparatively 
non-resisting  material  incapable  of  vibrat- 

ing a  stylus  and  reproducing  sound,  then  de- 
positing upon  the  surface  of  the  phonauto-  130 
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"graphic  record  a  film  of  the  vapor  of  metal, 
then,  l\y  choiiiical  deposition,  deposit iiij^ 
suitable  material  upon  the  film,  then  sepa- 
ratin<>-  the  no<);ative  so  formed  from  the 

e  pli<)Maiitograi)hic  record,  and  finally  press- 
ing the  negative  into  a  tablet  of  suitable 

material,  substantially  as  described. 

10.  The  process  of  duplicating  jihonauto- 
graphic  records,  which  consists  in  forming  ̂i 

10  phonautographic  record  in  comparatively 
non-resisting  material  incapable  of  vibrat- 

ing a  stylus  and  reproducing  sound,  then 

depositing  upon  the  surface  of  the  phonau- 
tographic record  a  film  of  the  vapor  of  gold. 

15  then,  by  chemical  deposition,  depositing  suit- 
able material  upon  the  fihn,  then  separating 

the  negative  so  formed  from  the  phonauto- 
graphic record,  and  finally  pressing  the  neg- 

ative into  a  tablet  of  suitable  material,  sub- 
20  stantially  as  described. 

11.  The  process  of  duplicating  phonauto- 
graphic records,  which  consists  in  forming  a 

phonautographic  record  in  comparatively 
non-resisting  material  incapable  of  vibrat- 

25  ing  a  stylus  and  reproducing  sound,  then  de- 
positing upon  the  surface  of  the  phonauto- 

graphic record  a  film  of  the  vapor  of  metal, 
then,  by  chemical  dejDosition,  depositing 
metal  upon   the   film,   then   separating  the 

30  negative  so  formed  from  the  phonauto- 
graphic record,  and  finally  pressing  the 

negative  into  a  tablet  of  suitable  material, 
substantially  as  described. 

12.  The  process  of  duplicating  phonauto- 
35  graphic  records,  which  consists  in  forming  a 

phonautographic  record  in  comparatively 
non-resisting  material  incapable  of  vibrat- 

ing a  stylus  and  reproducing  sound,  then  de- 
positing upon  the  surface  of  the  phonauto- 

40  graphic  record  a  film  of  the  vapor  of  metal, 
then,  by  chemical  deposition,  depositing 

nickel  upon  the  film,  then,  by  chemical  dep- 
osition, depositing  metal  upon  the  nickel, 

then  separating  the  negative  so  formed  from 
45  the  phonautographic  record,  and  finally 

pressing  the  negative  into  a  tablet  of  suit- 
able nuiterial,  substantially  as  described. 

13.  The  process  of  forming  a  negative  for 
the  duplicating  of  phonautographic  records. 

50  which  consists  in  forming  a  phonauto- 
graphic record  in  comparatively  non-resist- 

ing material  incapable  of  vibrating  a  stylus 

and  i-eproducing  sound,  then  depositing 
upon   the   surface   of  the   phonautographic 

55  record  a  film  of  the  vapor  of  an  electrically 

conductive  material,  then,  by  chemical  dep- 
osition, depositing  suitable  material  upon 

the  film,  substantially  as  described. 
14.  The  process  of  forming  a  negative  for 

60  the  duplicating  of  phonautographic  records. 
which  consists  in  forming  a  phonauto- 

graphic record  in  comparativelj^  non-resist- 
ing material  incapable  of  vibrating  a  stylus 

and  reproducing  sound,  then  depositing 
65  upon  the  surface  of  the  phonautographic 

record  a  film  of  the  vapor  of  metal,  then,  by 
chemical  deposition,  depositing  metal  upon 
the  film,  substantially  as  described. 

15.  The  process  of  duplicating  phonauto- 
graphic records,  which  consists  in  forming  a   70 

phonautographic    record    in    comparatively 
non-resisting  material  incapable  of  vibrat- 

ing a  stylus  and  reproducing  sound,  then  de- 
jjositing  upon  the  surface  of  the  phonauto- 

graphic record   a   film  of  the  vapor  of  an  75 
electrically  conductive  material  to  form   a 

matrix,  then,  by  chemical   deposition,   de- 
positing  suitable    material   upon    the   film, 

then    separating    the    negative    matrix    so 
formed  from  the  phonautographic  record,  80 
then  forming,  by  chemical  deposition,  from 
the  matrix  a  positive,  and  from  the  positive 
a  negative,  copy  of  the  original  record,  and 
finally  pressing  the  second  negative  into  a 
tablet  of  suitable,  resisting  material,  sub-  85 
stantially  as  described. 

10.  The  process  of  duplicating  phonauto- 
graphic records,  which  consists  in  forming 

a  phonautographic  record  in  comparatively 
non-resisting  material  incapable  of  vibrat-  90 
ing  a  stylus  and  reproducing  sound,  then  de- 

positing upon  the  surface  of  the  phonauto- 
graphic record  a  film  of  the  vapor  of  an 

electrically  conductive  material  to  form  a 

matrix,  then,  by  chemical  deposition,  de-  95 
l^ositing  nickel  ujDon  the  film,  then  separat- 

ing the  negative  matrix  so  formed  from  the 
phonautographic  record,  then  forming,  by 

chemical  deposition,  from  the  matrix  a  posi- 
tive, and  from  the  positive  a  negative,  cop}^  lOO 

of  the  original  record,  and  finally  pressing 
the  second  negative  into  a  tablet  of  suitable 
resisting  material,  substantially  as  described. 

IT.  The  jjrocess  of  duplicating  phonauto- 
graphic records,  which  consists  in  forming  a  105 

phonautographic  record  in  comparatively 
non-resisting  material  incapable  of  vibrat- 

ing a  stylus  and  reproducing  sound,  then  de- 
positing upon  the  surface  of  the  phonauto- 

graphic record  a  film  of  the  vapor  of  an  elec-  110 
trically  conductive  material  to  form  a 

matrix,  then,  by  chemical  deposition,  de- 
positing metal  upon  the  film,  then  separat- 

ing the  negative  matrix  so  formed  from  the 

phonautographic  record,  then  forming,  by  115 
chemical  deposition,  from  the  matrix  a  posi- 

tive, and  from  the  positive  a  negative,  copy 
of  the  original  record,  and  finally  pressing 
the  second  negative  into  a  tablet  of  suitable 

res'stiuff  material,  susbtantially  as  described.  120 
18.  The  process  of  duplicating  phonauto- 

gi-aphic  records,  which  consists  in  forming 
a  phonautographic  record  in  comparatively 
non-resisting  material  incapable  of  vibrat- 

ing a  stylus  and  reproducing  soimd,  then  de-  125 
positing  upon  the  surface  of  the  phonauto- 

graphic record  a  film  of  the  vapor  of  metal 
to  form  a  matrix,  then,  by  chemical  deposi- 

tion, depositing  metal  upon  the  film,  then 
separating  the  negative  matrix  so  formed  130 
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from  the  phonautographic  record,  then 
forming,  b}'  chemical  deposition,  from  the 
matrix  a  positive,  and  fr-om  the  positive  a 
negative,  copj^  of  the  original  recoi-d,  and 

5  finally  jpressing  the  second  negative  into  a 
tablet  of  suitable  resisting  material,  substan- 

tially as  described. 
19.  The  process  of  duplicating  phonauto- 

graphic records,  which  consists  in  forming 
10  a  phonautographic  record  in  comparatively 

non-resisting  material  incapable  of  vibrat- 
ing a  stylus  and  reproducing  sound,  then  de- 

positing upon  the  surface  of  the  phonauto- 
graphic record  a  film  of  the  vapor  of  gold 

15  to  form  a  matrix,  then,  by  chemical  deposi- 
tion, depositing  metal  upon  the  film,  then 

separating  the  negative  matrix  so  formed 
from  the  phonautographic  record,  then 
forming,  by,  chemical  deposition,  from  the 

20  matrix  a  positive,  and  from  the  positive  a 
negative,  copy  of  the  original  record,  and 
finall}^  pressing  the  second  negative  into  a 
tablet  of  suitable  resisting  material,  substan- 

tially as  described. 
25  20.  The  process  of  forming  a  negative  for 

the  duplicating  of  phonautographic  records, 
■which  consists  in  forming  a  phonautographic 
record  in  comparatively  non-resisting  ma- 

terial incapable  of  vibrating  a  stjdus  and 
30  rei^roducing  sound,  then  depositing  upon  the 

surface  of  the  phonautographic  record  a 
film  of  the  vapor  of  an  electrically  conduc- 

tive material  to  form  a  matrix,  then  deposit- 
ing metal  upon  the  film,  then  separating  the 

35  negative  matrix  so  formed  from  the  phonau- 
tographic record,  and  then  forming,  by 

chemical  deposition,  from  the  matrix  a  posi- 
tive, and  from  the  positive  a  negative,  copy 

of  the  original  record,  substanti^ally  as  de- 
40  scribed. 

21.  The  process  of  forming  a  negative  for 
the  duplicating  of  phonautographic  records, 
which  consists  in  forming  a  phonautographic 
record  in  comparatively  non-resisting  mate- 

45  rial  incapable  of  vibrating  a  stylus  and  re- 
producing sound,  then  depositing  upon  the 

surface  of  the  phonautographic  record  a  film 
of  the  vapor  of  metal  to  form  a  matrix,  then 
depositing,   by   chemical   deposition,   metal 

50  upon  the  film,  then  separating  the  negative 
matrix  so  formed  from  the  phonautographic 
record,  and  then  forming,  by  chemical  depo- 

sition, from  the  matrix  a  positive,  and  from 
the  positive  a  negative,  copy  of  the  original 

55  record,  substantially  as  described. 
22.  The  process  of  forming  a  negative  for 

the  duplicating  of  phonautographic  records, 
which  consists  in  forming  a  phonauto- 

graphic record  in  comparatively  non-resist- 
60  ing  material  incapable  of  vibrating  a  stylus 

and  reproducing  sound,  then  depositing  mpon 
the  surface  of  the  phonautogTaphic  record 
a  film  of  the  vapor  of  gold  to  form  a  ma- 

trix, then,  by  chemical  deposition,  depositing 
65  metal   upon  the  film,  then  separating  the 

negative  matrix  so  formed  from  the  phonau- 
tographic record,  and  then  forming,  by 

chemical  deposition,  from  the  matrix  ii  posi- 
tive, and  fr-om  the  positive  a  negative,  copy 

of  the  original  record,  substantially  as  de-  70 scribed. 

23.  The  process  of  forming  a  negative  for 
the  duplicating  of  phonautographic  records, 
which  consists  in  forming  a  phonauto- 

graphic record  in  comparatively  non-resist-  75 
mg  material  incapable  of  vibrating  a  stylus 
and  reproducing  sound,  then  depositing 
upon  the  surface  of  the  phonautographic 
record  a  film  of  the  vapor  of  metal,  then, 
by  chemical  deposition,  depositing  metal  80 
upon  the  film,  then  separating  the  negative 
so  formed  from  the  phonautogTaphic  record, 
and  finally,  by  chemical  deposition,  deposit- 

ing nickel  upon  the  surface  of  the  negative, 
substantially  as  described.  85 

24:.  The  process  of  duplicating  phonauto- 
graphic records,  which  consists  in  forming  a 

phonautographic  record  in  comparatively 
non-resisting  material  incapable  of  vibrat- 

ing a  stylus  and  reproducing  sound,  then  90 
depositing  upon  the  surface  of  the  phonau- 

tographic record  a  film  of  the  vapor  of  an 
electrically  conductive  material  to  form  a 
matrix,  then  depositing  suitable  material 
upon  the  film,  then  separating  the  negative  9b 
matrix  so  formed  from  the  phonautographic 
record,  then  forming,  by  chemical  deposi- 

tion, from  the  matrix  a  positive,  then,  by 
chemical  deposition,  depositing  hard  metal 
upon  the  surface  of  the  positive  to  form  a  100 
negative,  and  finally  pressing  the  second 
negative  into  a  tablet  of  suitable  resisting 
material,  substantially  as  described. 

25.  The  process  of  duplicating  phonauto- 
graphic records,  which  consists  in  forming  a  105 

phonautographic   record    in   comparatively 
non-resisting  material  incapable  of  vibrat- 

ing a  stylus  and  reproducing  sound,  then 
depositing  uj)on  the  surface  of  the  phonauto- 

graphic record  a  film  of  the  vajjor  of  an   lio 
electrically  conductive  material  to   form  a 
matrix,   then,   by   chemical   deposition,   de- 

positing metal  upon  the  film,  then  separat- 
ing the  negative  matrix  so  formed  from  the 

phonautogTaphic  record,  then  forming,  by  115 
chemical  deposition,  fi'om  the  matrix  a  posi- 

tive, then,  by  chemical  deposition,  deposit- 
ing nickel  upon  the  surface  of  the  positiA^e 

to  form  a  negative,  and  finally  pressing  the 
second   negative   into   a   tablet   of   suitable  120 
resisting  material,  substantially  as  described. 

26.  The  process  of  duplicating  phonauto- 
graphic records,  which  consists  in  forming  a 

phonautographic  record  in  comparatively 
non-resisting  material  incapable  of  vibrat-  125 
ing  a  stylus  and  reproducing  sound,  then 
depositing  upon  the  surface  of  the  phonau- 

tographic record  a  film  of  the  vapor  of  metal 
to  form  a  matrix,  then,  by  chemical  deposi- 

tion, depositing  suitable  material  upon  the  130 
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film,  then,  sepaniting  tlic  iicfjjatisc  mati-ix 
HO  formed  from  tlie  plioiiatitop-iipliic  rec- 

ord, then  formin<^,  by  chemical  deposition, 
from  the  matrix  a  positive,  then,  bycliemical 

5  deposition,  depositing  nickel  ujion  the  sur- 
face of  the  positive  to  form  a  negative,  and 

finally  ju'essing  the  second  negative  into  a 
tablet  of  suitable  resisting  material,  sub- 
stantiall}'  as  described. 

10  27.  The  process  of  duplicating  phonauto- 
graphic  records,  which  consists  in  forming  a 
phonautographic  record  in  comparatively 
non-resistnig  material  incapable  of  vibrat- 

ing a  stylus  and   re])roducing  sound,  then 

15  depositing  upon  the  surface  of  the  phonau- 
tographic  record  a  film  of  the  vapor  of  gold 
to  form  a  matrix,  then,  by  chemical  deposi- 

tion, depositing  metal  upon  the  film,  then 
separating  the  negative   matrix  so  formed 

20  from  the  phonaiitographic  record,  then 
forming,  by  chemical  deposition,  from  the 

matrix  a  positive,  then,  by  chemical  deposi- 
tion, depositing  hard  metal  upon  the  surface 

of   the   positive   to   form   a   negative,    and 
25  finally  pressing  the  second  negative  into  a 

(ablet  of  suitable  resisting  material,  substan- 
tially as  described. 

28.  The  process  of  duplicating  phonauto- 
graphic  records,  which  consists  in  forming  a 

30  phonautograpliic  record  in  comparatively 
non-resisting  material  incaj^able  of  vibrat- 

ing a  stylus  and  reproducing  sound,  then  de- 
l^ositing  upon  the  surface  of  the  phonauto- 

grapliic record  a  film  of  the  vapor  of  metal, 
35  then,  by  chemical  deposition,  depositing 

metal  upon  the  film,  then  separating  the 
negative  so  formed  from  the  phonauto- 

grapliic record,  then,  by  chemical  deposi- 
tion, depositing  nickel  upon  the  surface  of 

40  the  negative,  and  finally  pressing  the  neg- 
ative into  a  tablet  of  suitable  material,  sub- 

stantially as  described. 

29.  The  process  of  duplicating  i:)honauto- 
graphic  records  traced  in  comparatively  non- 

45  resisting  material,  incapable  of  vibrating  a 
stylus  and  reproducing  sound,  spread  upon 
a  vitreous  surface,  which  consists  in  deposit- 

ing upon  the  surface  of  the  phonautograpliic 
record  a  film  of  the  vapor  of  an  electrically 

50  conductive  material,  then,  by  chemical  depo- 
sition, depositing  suitable  material  upon  the 

film,  then  separating  the  negative  so  formed 
from  the  phonautograpliic  record,  and 
finally  pressing  the  negative  into  a  tablet  of 

55  suitable  material,  substantially  as  described. 

30.  The  process  of  duplicating  phonauto- 
grapliic records  traced  in  comparatively 

non-resisting  material,  incapable  of  vibrat- 
ing a  stylus  and  reproducing  sound,  spread 

60  upon  the  surface  of  glass,  which  consists  in 
depositing  upon  the  surface  of  the  pho- 

nautograpliic record  a  film  of  the  vapor  of 
an  electrically  conductive  material,  then,  b}^ 
chemical  deposition,  depositing  metal  upon 

65  the   film,  then  separating  the  negative   so 

formed  from  the  phonautograpliic  record, 

and  final  1}'  pressing  the  negative  into  a  tab- 
let of  suitable  material,  substantially  as  de- 

scribed. 

31.  The  procCvSS  of  duplicating  phonauto-  70 
graphic    records    traced    in    comparatively 

non-resisting  material,  incapable  of  vibrat- 
ing a  stylus  and  reproducing  sound,  spread 

upon  a  vitreous  surface,  which  consists  in 

depositing   upon   the   surface   of   the  pho-  75 
nautographic  record  a  film  of  the  vapor  of 

metal,  then,  by  chemical  deposition,  deposit- 
ing suitable  material  upon  the  film,  then 

separating  the  negative  so  formed  from  the 
phonautograiDliic  record,  and  finally  press-  80 
ing  the  negative  into  a  tablet  of  suitable  ma- 

terial, substantially  as  described. 

32.  The  process  of  duplicating  phonauto- 
grapliic records  traced  in  comparatively 

non-resisting  material,  incapable  of  vibrat-  35 
ing  a  stylus  and  reproducing  sound,  spread 
upon  the  surface  of  glass,  wnich  consists  in 

depositing  upon  the  surface  of  the  pho- 
nautograpliic record  a  fihn.  of  the  vapor  of 

gold,  then,  by  chemical  deposition,  deposit-  90 
ing  suitable  material  upon  the  film,  then 
separating  the  negative  so  formed  from  the 

phonautograpliic  record,  and  finally  press- 
ing the  negative  into  a  tablet  of  suitable  ma- 

terial, substantially  as  described.  95 

33.  The  process  of  duplicating  phonauto- 
grapliic records  traced  in  comparatively 

non-resisting  material,  incapable  of  vibrat- 
ing a  stylus  and  reproducing  sound,  spread 

upon  the  surface  of  glass,  which  consists  in  lOO 

depositing  upon  the  surface  of  the  pho- 
nautographic  record  a  film  of  the  vapor  of 

metal,  then,  by  chemical  deposition,  depos- 
iting metal  upon  the  film,  then  separating 

the  negative  so  formed  from  the  phonauto-  105 
graphic  record,  and  finally  pressing  the 
negative  into  a  tablet  of  suitable  material, 
substantially  as  described. 

34.  A  negative  of  a  phonautographic  rec- 
ord formed  in  a  comparatively  non-resisting  iio 

material    incapable    of    vibrating    a    stylus 
and  reproducing  sound,  consisting  of  a  layer 
of  suitable  material  provided  with  a  film  of 
the  vapor  of  suitable  material,  substantially 
as  described.  115 

35.  A  negative  of  a  phonautographic  rec- 
ord formed  in  a  comparatively  non-resisting 

material  incapable  of  vibrating  a  stylus  and 

reproducing  sound,  consisting  of  a  lav^er  of 
suitable  material,  a  laj'er  of  nickel  and  a  120 
film  of  the  vapor  of  suitable  material,  sub- 

stantially as  described. 
36.  The   process   of   making   a    negative 

matrix   of   a   sound-record,   which  consists 
in  forming  the  sound-record  in  a  com-  125 
paratively  non-resisting  matei'ial  incapable 
of  vibrating  a  stylus  and  reproducing  sound, 
then  depositing  upon  the  surface  of  the 
record  a  film  of  the  vapor  of  metal,  then 

backing  up  the  metal  fihn,  and  then  sep-  130 
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arating  the  negative  matrix  from  the  orig- 
inal record,  substantially  as  described. 

37.  The  process  of  making  a  negative 
matrix  of  a  sound-record,  which  consists  in 

5  forming  the  sound-record  in  a  compara- 
tively non-resisting  material  incapable  of 

vibrating  a  stylus  and  reproducing  sound, 
then  depositing  upon  the  surface  of  the 
record  a  film  of  the  vapor  of  gold,  then 

10  backing  up  the  metal  film,  and  then  sep- 

arating the  negative  matrix  from  the  orig- 
inal record,  substantially  as  described. 

In  witness  Avhereof,  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

EDWARD  F.  LEEDS. 

Witnesses : 
George  H.  Olney, 
Chas.  H.  Thuksby. 

I 
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To  all  wTiorn  it  may  concern: 
Be  it  knoAvn  that  I,  Thomas  Ai^va  Edison, 

a  citizen  of  the  United  States,  and  a  resi- 
dent of  Llewellyn  Park,  Orange^  county  of 

5  Essex,  and  State  of  New  Jersey,  have  in- 
vented certain  new  and  useful  Improve- 

ments in  Processes  of  Duplicating  Talking- 
Machine  Records,  of  which  the  following  is 
a  description. 

10  My  invention  relates  to  an  improved  proc- 
ess for  duplicating  talking  machine  records 

of  the  disk  type  and  preferably  in  which 
the  record  itself  exists  as  a  sinuous  groove 
cut  or  otherwise  formed  in  a  wax-like  mate- 

15  rial  by  the  action  of  a  suitable  stylus  ac- 
tuated by  sound  Avaves  and  vibrating  in  a 

plane  parallel  with  the  recording  surface. 
At  present  such  records  are  duplicated  by 
first   coating  the  original  master  with  ex- 

20  tremely  finely  divided  graphite  and  electro- 
plating the  same  to  form  a  matrix,  which  is 

then  separated  from  the  master  and  em- 
ployed to  impress  a  suitable  hot  plastic  ma- 

terial which,  during  the  pressing  operation, 
25  takes  the  proper  disk-like  form.  Such  a 

process  is  objectionable  on  account  of  the  ex- 
pense of  making  the  matrices  by  electro- 

plating and  the  uncertainty  of  that  oper- 
ation.    Furthermore,  in  separating  the  ma- 

30  trix  from  the  master  the  latter  is  generally 
broken  or  its  record  surface  injured,  and 
since  the  life  of  the  matrix  is  not  long,  the 
surface  being  in  a  short  time  affected  by  the 
hot  plastic  material,  it  becomes  necessary, 

35  before  a  fresh  matrix  can  be  secured,  to 
make  a  new  master,  which  is  expensive  and 
tedious. 

The  objects  of  my  invention  are  to  pro- 
vide a  very  cheap  and  effective  process  for 

"^O  the  purpose,  in  which  electro-plating  is  dis- 
pensed with,  and  a  very  superior  and  du- 

rable matrix  is  secured  so  that  the  resulting 

duplicates  are  of  a  high  order.  Further- 
more, in  the  separation  of  the  matrix,  the 

■*5  surface  of  the  master  will  not  be  injured 
in  the  slightest  degree,  so  that  the  master 

may  be  preserved  indefinitely  and  any  de- 
sired number  of  matrices  made  therefrom. 

Broadly  stated  the  improved  process  con- 
50  sists  in  first  coating  a  suitable  master  (ob- 

tained by  recording  upon  a  wax-like  blank 
in  any  suitable  and  ordinary  way)  with  an 

excessively  thin  layer  of  extremely  finely  di- 
vided material  that  is  not  greatly  water  re- 

55  pellent,  if  at  all,  then  in  flowing  over  the 
record  surface  an  emulsion  of  an  extremely 

finely  divided  cement,  preferably  Portland 
cement,  then  in  allowing  the  cement  to  set 
so  as  to  form  a  perfect  matrix  of  the  record 
surface,  then  in  separating  the  matrix  from  60 
the  master,  and  in  finally  obtaining  dupli- 

cate copies  from  the  matrix,  joreferably  by 
impressing  the  same  upon  and  into  a  suit- 

able hot  plastic  material,  as  with  the  art  as 
now  practiced  with  electro-plated  matrices.  65 

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  represents  a  section  of  a  part  of  70 

the  master  on  a  greatly  enlarged  scale;  Fig. 
2,  a  similar  view  on  the  same  scale,  of  the 
same,  showing  the  preliminary  coating ;  Fig. 
3,  a  similar  view  on  the  same  scale,  illus- 

trating the  cement  material  in  position  be-  75 
fore  separating  the  matrix  from  the  master ; 
Fig.  4,  a  similar  view,  on  a  much  smaller 
scale,  illustrating  more  clearly  the  casting 
of  the  matrix ;  Fig.  5,  a  similar  view  showing 
the  matrix  in  position  to  impress  the  hot  80 
plastic  material,  and  Fig.  6,  a  similar  view 
after  the  impression  has  been  effected. 

In  the  above  views  corresponding  parts 
are  represented  by  the  same  numbers. 

The  master  1  is  of  the  usual  type,  being 

formed  of  a  suitable  Avax-like  composition, 
preferably  one  employing  stearate  of  soda, 
and  it  carries  the  helical  record  groove  2 

formed  by  means  of  any  suitable  stylus  actu- 
ated by  sound  vibrations.  The  record  2  ex- 

ists preferably  as  a  sinuous  groove  as  in  the 
ordinary  disk  records  of  the  present  day,  but 

it  may  be  of  any  other  suitable  form.  Hav- 
ing obtained  a  suitable  master,  I  proceed  to 

coat  the  same  with  a  material  that  is  not 

greatly  water  repellent,  so  as  to  permit  the 
cement  enmlsion  to  flow  regularly  over  the 
same  and  take  a  perfect  impression.  Obvi- 

ously this  layer  3  should  be  excessively  thin 
so  as  not  to  appreciably  fill  up  the  record 

groove,  and  its  particles  should  be  exces- 
sively fine  so  as  not  to  make  the  matrix 

rough.  A  material  adequately  meeting  these 
conditions  is  extremely  finely  divided  graph- 

ite such  as  noAv  used  for  coating  the  master  ̂ ^^ 
to  form  a  conducting  film,  and  which  may  be 
applied  to  the  surface  and  thoroughly  and 
carefully  rubbed  therein.  Instead  of  graph- 

ite the  master  may  be  coated  with  gold,  or 
other  suitable  metal,  by  a  process  of  vacuous 

deposit,  as  in  connection  with  the  manufac- 
ture of  molds  from  phonograph  records.    See 

85 
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111}'  Patent  No.  713,803,  granted  NovonibiT 
18,  1902.  Preferably  the  master  1  is  formed 
with  a  concentric  V  shai)ed  groove  4,  sur- 

rounding the  record  and  defining  the  periph- 
5  ery  of  the  comph^ted  aiticle  as  will  be  ex- 

jjlained  hereafter,  said  groove  being  of  enor- 
mous depth  compared  with  the  record  groove. 

The  master  as  so  coated  and  formed  is  now 
surrounded  by  a  ring  or  flange  5  and  over 

10  the  record  surface  I  flow  a  thick  emulsion  of 
a  suitable  hard  and  smooth  cement  0,  the 
uniform  and  perfect  distribution  of  the  ce- 

ment being  possible  by  reason  of  the  coating 
2.     I  i)reter  for  this  purpose,  Portland  ce- 

15  ment  reduced  to  an  impalpable  powder  since 
the  resulting  matrix  Avill  be  extremely 
hard — harder  in  fact  than  an  electro-plated 
matrix;  it  will  be  practically  unaffected  by 
the  hot  jalastic  material,  and  its  surface  will 

20  be  excessively  smooth  and  glazed,  so  as  to 
permit  very  perfect  records  to  be  impressed 
therefrom.  Other  cements  may  however  be 
used  which  will  not  be  affected  by  the  hot 
material,  such   as  oxychlorid  of  zinc   and 

25  nuignesia;  or  if  rapid  manufacture  is  impor- 
tant, a  quick  setting  cement  may  be  made, 

such  as  is  used  in  dental  work,  consisting  of 
oxid  of  zinc  and  glacial  phosphoric  acid, 
which  hardens  in  a  few  minutes.     But  all 

30  things  considered,  except  for  the  time  re- 
quired to  set,  I  consider  Portland  cement,  in 

exceedingly  finely  divided  condition,  to  be 
preferable,  both  because  it  results  in  a  harder 
and  superior  matrix  and  because  more  per- 

35  feet  records  can  be  made  therefrom.  After 

the  matrix  is  set,  the  ring  or  flange  5  is  re- 
moved, and  the  matrix  is  separated  from  the 

master,  which  can  be  done  without  injuring 
the  surface  of  the  latter  in  any  waj^,  so  that 

4  0  the  master  may  be  preserved  and  anv  desired 
number  of  matrices  made  therefrom.  The 
matrix,  which  will  be  formed  with  a  cutting 
flange  T  (corresponding  to  the  groove  4)  as 
will  be  understood,  is  now  mounted  in  a  suit- 

4  5  able  press  plunger  8,  movable  over  a  bed  9 
which  may  be  heated  if  desired.  On  the  bed 
and  beneath  the  matrix,  is  placed  a  mass  10 
of  the  desired  hot  plastic  material — one  em- 

ploying shellac  or  so-called  "button-stock," 
50  or  other  material — and  the  press  plunger  is 

foi'ced  downward  Avith  great  pressure,  so  as 
to  displace  the  material  and  squeeze  it  into 
a  disk  of  the  desired  thickness,  with  the  rec- 

ord impressed  in  its  surface,  as  in  the  usual 
55  way.  The  cutting  flange  7  will  also  par- 

tially sever  the  material,  so  that  when  the 

impressed  mass  is  removed  the  superfluous 
material  may  be  Irinuned  off  and  the  record 
finished  in  any  suitable  way. 

Having  now  described  my  invention,  what  60 
I  claim  as  new  and  desire  to  secure  by  Let- 

ters Patent,  is  as  follows: 
1.  The  process  of  making  a  matrix  from 

a  disk-master  formed  in  a  wax-like  material, 
which  consists  in  coating  the  record  surface  65 
with  an  excessively  thin  layer  of  a  material 
not  greatly  water-repellent,  in  flowing  there- 

over an  emulsion  of  an  excessively  finelj' 
divided  cement,  in  allowing  the  cement  to 
set  and  harden,  and  in  separating  the  result-  70 
ing  matrix  from  the   master,  substantially 
as  and  for  the  purposes  set  forth. 

2.  The  process  of  making  a  matrix  from  a 
disk-master  formed  in  a  wax-like  material, 
which  consists  in  coating  the  record  surface  75 
with  an  excessively  thin  layer  of  a  material 
not  greatly  water-repellent,  in  flowing  there- 

over a  water  emulsion  of  an  excessively 
finely  divided  cement,  in  allowing  the  ce- 

ment to  set  and  harden,  and  in  separating  80 
the  resulting  matrix  from  the  master,  sub- 

stantially as  and  for  tlie  purposes  set  forth. 
3.  The  process  of  making  a  matrix  from  a 

disk-master  formed  in  a  wax-like  material, 
which  consists  in  coating  the  record  surface  85 
with  an  excessively  thin  layer  of  a  material 
not  greatly  water-repellent,  in  flowing  there- 

over a  water  emulsion  of  excessively  finely 
divided  Portland  cement,  in  allowing  the 
cement  to  set  and  harden,  and  in  separating  90 
the  resulting  matrix  from  the  master,  sub- 

stantially as  set  forth. 

4.  The  process  of  duplicating  talking  ma- 
chine records,  which  consists  in  forming  a 

record  groove  in  a  wax-like  material,  then  95 
in  coating  the  record  surface  with  an  ex- 

cessively thin  layer  of  a  material  not  greatly 
water-repellent,  then  in  flowing  thereover 
an  emulsion  of  an  excessively  finely  divided 
cement,  then  in  allowing  the  cement  to  set  100 
and  harden,  then  in  separating  the  resulting 
matrix  from  the  master,  and  in  finally  forci- 

bly impressing  the  matrix  upon  a  mass  of 
hot  plastic  material,  substantially  as  set 
forth.  105 

This  specification   signed   and   witnessed 
this  23rd  day  of  February  1907. 

THOS.  A.  EDISON. 

Witnesses : 
Feakk  L.  Dyer, 
Anna  R.  Klehm. 
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Application  filed  March  23,  1908.     Serial  No.  422,651. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Thomas  A.  Edison. 

a  citizen  of  the  United  States,  and  a  resident 
of  Llewellyn  Park,  Orange,  conntj^  of  Essex, 

?■  and  State  of  New  Jersey,  have  invented 
certain  new  and  useful  Improvements  in 
Phonograph-Eeproducers,  of  which  the  fol- 

lowing is  a  description. 
My  invention  relates  to  phonograph  re- 

10  producers,  more  particular^  of  the  type  in 
which  the  stylus  is  carried  by  a  lever  piv- 
otally  secured  to  a  floating  weight,  said  lever 
being  connected  to  a  diaphragm  carried  by 
the  sound  box,  and  my  invention  has  for  its 

15  object  the  application  of  resilient  means  to 
said  lever  for  the  purpose  of  counterbalanc- 

ing or  opposing  the  vibrations  of  the  said 
diaphragm,  so  as  to  eliminate  false  vibra- 

tions or  overtones  which  pervert  the  qualitj'^ 
20  of  the  reiDroduction,  causing  a  harsh  or  me- 

tallic sound.  Said  resilient  means  is  prefer- 
ably in  the  foi'm  of  a  diaphragm  similar  to 

the  sound  box  diaphragm,  so  as  to  be  capa- 
ble of  vibrating  in  the  same  manner,  that  is, 

25  of  responding  in  the  same  way  to  all  of  the 
Avaves  constituting  the  sound  record  surface, 
and  such  diaphragm  is  preferably  applied 
to  and  carried  by  the  floating  weight. 

In  order  that  my  invention  may  be  more 
^^  fully  understood,  reference  is  hereby  made 

to  the  accompanying  drawings,  of  which — 
Figure  1  is  a  bottom  plan  view  of  a  phono- 

graph reproducer  constructed  in  accordance 
with  mv  invention,  and  Fig.  2  is  a  section  on 

35  line  2-^2  of  Fig.  1. 
In  the  structure  shown,  1  is  the  sound  box 

body  of  the  usual  form,  within  which  the 
diaphragm  2  which  may  be  of  hard  copper 

is  clamped  between  gaskets  3,  by  the  clamp- 
ing ring  4,  all  of  these  parts  being  of  well- 

known  construction.  A  floating  weight  5 
is  pivoted  at  6  to  a  block  7,  carried  on  the 
lower  end  of  a  vertical  pin  8  which  passes 
through  the  body  1.  The  upper  end  of  said 
pin  is  threaded,  and  an  elongated  nut  9  en- 

gages the  same,  said  nut  being  held  in  posi- 
tion by  an  inverted  cup  10  secured  to  the 

body  1,  in  any  suitable  manner.  The  nut  9 
is  provided  with  a  head  11  for  convenience 
in  turning  and  the  pin  8  may  be  adjusted  up 
and  down  to  any  desired  extent  by  rotation 
of  the  nut  9.  The  floating  weight  5  is  pref- 

erably of  metal  and  along  its  free  edge  is 
secured  a  strip  12  for  increasing  the  pressure 
of  the  stylus  13  on  the  record  surface.  The 
said  stylus  is  held  in  a  socket  formed  in  the 

]  lever  14,  and  the  latter  is  pivoted  at  15  to  a 
pair  of  lugs  16  depending  from  the  floating 
weight  5. 

One  end  of  the  lever  14  is  connected  by  60 
the  link  17,  which  passes  through  an  opening 
in  the  floating  weight,  to  a  head  18  which  is 
secured  to  the  center  of  the  diaphragm  2, 
and  the  other  end  of  said  lever  is  connected 
by  a  link  19  to  a  head  20,  which  is  secured  65 
to  the  center  of  the  diaphragm  21.  By  con- 

necting opposite  ends  of  the  lever  to  the  two 
diaphragms,  they  are  caused  to  move  simul- 

taneously in  opposite  directions,  whereby  the 
I  pressure  of  the  stylus  upon  the  record  is  70 
equalized   and   the   vibrations   of   the   dia- 

phragm  2   are   more   perfectly  counterbal- anced. 

The  diaphragm  21  may  be  a  corrugated 
plate  of  hard  copper,  such  as  the  diaphragm  75 
2,  although  my  invention  is  not  limited  to 
the  particular  form  of  diaphragm  21.  The 
diaphragm  21  is  situated  within  a  recess 
formed  in  the  floating  weight  5,  and  is 
clamped  between  gaskets  22  of  rubber,  paper  8b 
or  other  suitable  material,  by  means  of 
screws  23,  threaded  in  the  weight  5,  and 
countersunk  within  the  cover  plate  24,  the 
said  screws  securing  said  cover  plate,  gas- 

kets and  diaphragm  firmly  to  the  floating  85 
weight  5.  My  experiments  with  a  repro- 

ducer constructed  in  accordance  with  the 
drawing  have  shown  me  that  the  same  will 
give  an  excellent  reproduction  of  sounds 
from  a  phonograph  record,  but  I  do  not  90 
limit  myself  to  the  exact  structure  shown, 
and  include  all  such  modifications  and  re- 

arrangements of  the  parts  thereof  as  will  be 
obvious  to  one  skilled  in  the  art  and  as  cov- 

ered by  the  appended  claims.  95 
Having  now  described  my  invention,  what 

I  claim  is: — • 
1.  In  a  phonograph  reproducer,  the  com- 

bination with  the  sound  box,  diaphragm, 

floating  weight,  stylus  lever  j^ivoted  there- 
to, and  stylus,  of  a  diaphragm  carried  by  said 

floating  weight  and  connected  to  said  stylus 
lever,  substantially  as  set  forth. 

2.  In  a  phonograph  reproducer,  the  com- 
bination with  the  sound  box,  diaphragm,  ̂ ^° 

floating  weight,  stylus  lever  pivoted  thereto 
and  stylus,  of  a  diaphragm  carried  by  said 
floating  weight  and  connected  to  said  stylus 
lever  on  the  opposite  side  of  its  fulcrum 

from  the  point  at  which  the  first  diaphragm  ̂ ^ is  connected,  substantially  as  set  forth. 
3.  In  a  phonograph  rej^roducer,  the  com- 
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binatioii  witli  the  sound  box  and  diaphragm, 
of  a  floating  weight  provided  witl»  a  recefes, 
a  diapliiagin  within  said  recesb,  a  stylus 
lever  pivotaliy  secured  to  said  weight,  a 
stylus  carried  thereby,  and  connections  from 
one  end  of  the  said  lever  (o  one  diaphragm, 
and  from  the  other  end  of  the  lever  to  the 
other  diaphragm,  substantially  as  set  forth. 

4.  In  a  phonograph  reproducer,  the  com- 
bination with  the  sound  box  and  diaphragm, 

of  a  floating  weight,  a  block  to  which  said 
weight  is  pivoted,  and  means  for  adju.st- 
ing  the  vertical  position  of  said  block  com- 

prising a  threaded  pin  secured  to  said  block 
and  engaging  withni  a  recess  in  the  sound 
box  body,  a  nut  mounted  on  said  sound  box 
and  engaging  said  threaded  pin,  and  means 
for  preventing  axial  movement  of  said  nut, 
substantially  as  set  forth. 

This  specification   signed   and   witnessed 
this  13th  day  of  March  1908. 

THOS.  A.  EDISON. 

Witnesses : 
P'rakk  L.  Dyer, 
Anna  R.  Klehm. 
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I 
Specification  of  Letters  Patent.  Patented  Nov.  8,  1910. 

Application  filed  March  22,  1907.     Serial  No.  363,814. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Peter  Weeee,  a  citi- 

zen of  the  United  States,  and  a  resident  of 
Orange,  in  the  county  of  Essex  and  State 

5  of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Diaphragms 
for  Phonographs,  of  which  the  following  is 
a  description. 

In  order  to  secure  the  correct  reproduc- 
10  tion  of  sounds  by  means  of  a  vibrating  dia- 

phragm, it  is  desirable  that  means  be  pro- 
vided for  putting  the  diaphragm  to  be  vi- 

Jbrated   under  an  initial  tension.     Various 
means,  extraneous  to  the  diaphragm  itself, 

15  such  as  springs,  weights  and  the  like,  have 
been  resorted  to  for  this  purpose. 

I  have  discovered  that  very  desirable  re- 
sults may  be  attained  by  so  mounting  the 

diaphragm  in  a  sound  box  that  it  is  kept  in 
20  a  state  of  tension  due  to  the  mode  in  which 

it  is  fastened  therein,  and  without  resorting 
to  any  extraneous  tensioning  devices. 
An  object  of  the  present  invention  is  to 

provide  means  for  thus  putting  and  main- 
25  taining  the  diaphragm  under  tension.  One 

means  which  I  find  to  be  effectual  is  to  so 

form  the  diaphragm  that  the  clamping  pres- 
sure will  be  applied  to  its  opposite  faces,  at 

different  distances  from  its  center.    A  pref- 
30  erable  mode  of  obtaining  this  result  is  to 

provide  the  margin  of  the  diaphragm  with 
a  flange  extending  at  an  angle  away  from 
its  general  surface,  so  that  when  the  edge 
of  the  diaphragm  is  clamped  in  place,  clamp- 

35  ing  pressure  will  be  applied  on  one  face  of 
the  diaphragm  at  the  outer  margin  of  this 
flange  and  on  its  other  face  pressure  will  be 
applied  at  the  base  of  the  flange.  Since  the 
base  of  the  flange  is  a  short  distance  nearer 

40  the  center  of  the  diaphragm  than  its  outer 
edge,  this  results  in  a  bending  stress  upon 
the  diaphragm  which  assumes  a  position 
where  the  bending  stress  is  balanced  by  the 
elastic  re-action  of  the  diaphragm,  which  is 

45  thus  maintained  in  a  state  of  tension  in 

which  it  is  extremely  responsive  to  any  vi- 
bration which  may  be  imparted  to  it.  To 

do  away  with  vibrations  not  common  to  the 
entire  diaphragm,  I  may  form  my  diaphragm 

50  with  concentric  corrugations  extending 
throughout  all  of  its  surface  except  a  small 
space  at  its  center,  and  the  margin  thereof. 
This  corrugated  portion  is  quite  stiff  and 
vibrates  substantially  as  a  whole.    The  bend- 

55  ing   of   the   diaphragm    due   to   its   being- 

clamped  on  different  concentric  lines  on  its 
different  faces,  is  thus  confined  to  the  outer 
portion  and  does  not  extend  to  the  corru- 

gated inner  portion.  Although  I  prefer  to 
use  a  corrugated  diaphragm,  my  invention  60 
may  be  applied  to  diaphragms  of  any  form. 

The  material  which  I  have  found  to  be 
most  desirable  for  use  in  a  phonographic  re- 

producer diaphragm,  is  hard,  rolled  sheet 
copper  about  .0025"  in  thickness.  To  65 
properly  secure  the  diaphragm  in  place  rub- 

ber gaskets  are  commonly  used.  As,  how- 
ever, the  sulfur  in  the  rubber  is  apt  to  at- 
tack and  coiTode  the  copper,  I  interpose 

gaskets  of  material,  which  will  not  affect  the  70 
copper,  between  the  rubber  gaskets  and  the 
copper  diaphragm.  I  have  found  that 
paper  is  well  suited  to  this  use.  I  have  also 
found  that  it  is  desirable  to  prevent  the  con- 

tact of  the  metal  diaphragm  with  the  me-  75 
tallic  body  of  the  sound  box,  as  better  results 
?re  obtained  from  diaphragms  in  which 
means  are  provided  to  prevent  such  contact, 
1  therefore  arrange  the  paper  gaskets  in  such 
a  way  that  they  not  only  prevent  contact  80 
between  the  copper  diaphragm  and  the  rub- 

ber gaskets,  but  also  insulate  the  copper 
diaphragm  from  the  metal  of  the  sound  box 
body.  A  preferable  way  in  which  to  attain 
this  end  is  to  make  one  of  the  paper  gaskets  85 
of  the  ordinary  ring  form  while  the  other  is 
made  Avith  a  marginal  flange  or  cupped  por- 

tion, this  flange  serving  to  keep  the  edge  of 
the  diaphragm  from  contact  with  the  metal 
of  the  sound  box  body,  while  the  flat  portion  90 
is  interposed  between  the  diaphragm  and  the 
rubber  gasket. 

In  order  that  my  invention  may  be  better 
understood,  attention  is  directed  to  the  ac- 

companying drawings  in  which —  95 
Figure  1  is  a  view  in  central  vertical  sec- 

tion of  a  phonograph  reproducer  embodying 
my  invention,  and  Fig.  2  is  a  similar  view 
of  a  modified  construction. 

In  both  of  the  above  views  corresponding  100 
parts  are  represented  by  the  same  numerals 
of  reference. 

In  the  sound  box  body  2,  the  diaphragm  3 
is  clamped  by  means  of  a  screw  threaded 
ring  4.  This  diaphragm,  throughout  its  sur-  ̂   05 
face,  except  at  the  margin  and  a  small  por- 

tion near  its  center,  is  formed  with  con- 
centric corrugations  by  which  means  it  is 

made  quite  stiff  and  at  the  same  time  as  light 
as  possible.    A  diaphragm  formed  in  this  H^ 

m 
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jiiiuiiier  will  iiuL  buckle  iiiiLler  any  ordinary 
strain.  On  the  outer  margin  of  the  dia- 
phnififin  3  is  formed  a  fhinge  o  extending  at 
an  angle  to  its  general  surface.  Immodi- 

{;  ately  inside  of  this  llange  a  shallow  groove 
is  formed  upon  the  opposite  side  of  the  dia- 

phragm, in  order  that  when  the  diaphragm 
is  secured  in  place,  the  clamping  pressure 
will  be  exerted  in  very  narrow  regions;  on 

10  the  upi)er  side  of  the  diaphragm,  as  shown, 
the  pressure  being  only  on  the  outer  edge  of 
the  llange,  and  on  the  lower  surface  of  the 
diaphragm  the  pressure  being  exerted  only 
Avithin  a  Aery  narrow  region  at  the  base  of 

15  the  said  flange.  It  is  evident  that  with  this 

construction,  when  the  ring  i  is  secured  in 
its  place,  the  diaphragm  will  be  placed  un- 

der tension  due  to  the  fact  that  the  clamping 
pressure  is  exerted  in  regions  not  vertically 

20  opposite, 
Kubber  gaskets  6  and  7  are  interposed  be- 

tween the  seat  in  the  sound  box  body  2  and 
the  difiphragm,  and  between  the  ring  4  and 
the    diaphragm.      Immediately    upon    each 

25  face  of  the  diaphragm  3  and  between  it  and 
the  rubber  gaskets,  are  placed  washers  8  and 
10  of  insulating  material,  preferably  paper. 
The  lower  washer  10  as  shown,  is  of  the  ordi- 

nary   rinjo-   form,    while   the   upper   paper 
30  washer  8  is  provided  with  a  marginal  flange 

9,  which  is  interposed  between  the  edge  of 
the  diaphragm  and  the  metal  of  the  sound 

box  bod}'. 
In  Fig.  2  I  have  shown  a  diaphragm  3» 

35  which  is  provided  with  corrugations  increas- 
ing in  dejDth  toward  the  center,  and  having  a 

flat  margin.  This  margin  has  immediately 
beneath  it  an  insulating  washer  10  and  im- 

mediately above  it  an  insulating  washer  8 
40  having  a  marginal  flange  9.  These  washers 

serve  to  prevent  contact  between  the  dia- 
phragm and  either  the  rubber  gaskets  or  the 

metal  of  the  sound  box  body.  In  this  case, 
the  margin  of  the  diaphragTn  being  flat,  the 

45  insulating  paper  wasliers  are  in  contact  with 
the  flat  surface  of  the  diaphragm  through- 

out their  whole  surface. 

While  it  is  evident  that  I  may  place  the 
paper  washer  having  the  marginal  flange  on 

50  either  side  of  the  diaphragm,  I  have  shown 
it  above  the  diaphragm  for  the  reason  that 
the  parts  may  be  more  readily  assembled  by 
first  introducing  the  flanged  washer  into  the 
sound  box  body  and  thereafter  positioning 

55  the  diaphragm  upon  it,  than  would  be  the 
case  if  the  diaphragm  were  first  introduced 
upon  the  plain  ring  form  washer  ancl  the 
flanged  washer  introduced  thereafter. 

Having  now  described  my  invention,  what 
60  I  claim  as  new  is — 

1.  In  a  phonograph,  a  two  part  clamp,  the 
clamping  surfaces  thereof  being  co-exten- 

sive and  opposed  to  one  another,  and  a  dia- 
phragm held  in  said  clamp  the  said  dia- 

65  phragm   being  of  such   a   conformation   in 

(he  neighborhood  of  its  edges  that  said 
clamp  operates  to  simultaneously  place  the 
diaphragm  under  tension  and  hold  it  in 
l)!ace,  substantially  as  set  forth. 

2.  In  a  phonograph,  a  sound  box  body 
provided  with  a  clamjnng  surface,  clamp- 

ing means  provided  with  a  cooperative 
clamping  surface  opjjosite  the  clamping  sur- 

face ()f  the  sound  box  body,  a  diaphragm 
provided  with  a  marginal  flange  interposed 

70 
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clamping  pressure  being  applied  to  the  base 
of  the  marginal  flange  and  to  the  outer  edge 
of  the  diaphragm  resjiectively,  substantially 
as  set  forth. 

3.  In  a  i)honograph,  the  combination  of  a 
sound  box  body  having  a  clamping  surface, 
a  diaphragm  having  a  marginal  flange  and 
a  shallow  groove  immediately  inside  the 
flange  on  the  opposite  side  of  the  diaphragm, 
and  means  applied  to  the  base  of  the  said 
flange  and  ojjposite  the  clamping  surface  of 
the  body  for  clamping  the  edge  of  the 

flanged  portion  of  the  diaphragm  against* 
the  sound  box  body,  substantially  as  set  go 
forth. 

4.  In  a  phonograph,  the  combination  of  a 
sound  box  body  having  a  clamping  surface,  a 
corrugated  diaphragm  having  a  marginal 
flange  and  a  shallow  groove  immediately  in-  95 
side  the  flange  on  the  opposite  side  of  the 
diaphragm,  and  means  applied  to  the  base 
of  the  said  flange  and  opposite  the  clamping 
surface  of  the  body  for  clamj)ing  the  edge  of 
the     flanged    portion     of    the    diaphragm  lOO 
against  the  sound  box  body,  substantially  as 
set  forth. 

5.  In  a  phonograph,  the  combination  of  a 
sound  box  body  having  a  clamping  surface, 
a  diaphragm  having  a  marginal  flange  and  a  105 
shallow  groove  immediately  inside  the  flange 
on  the  opposite  side  of  the  diaphragm,  and 
means  applied  to  the  base  of  the  said  fl^ange 
and  opposite   the  clamping  surface  of  the 
body  for  clamping  the  edge  of  the  flanged  no 
portion  of  the  diaphragm  against  the  sound 

box  bod}',  and  soft  gaskets  interposed  be- 
tween  the   diaphragm   and   the   sound   box 

body  and  betw'een  the  dia})hragm  and  the 
clamping  means  respectively,  substantially  ii'i as  set  forth. 

6.  In  a  phonograph,  a  sound  box  body 
provided  with  a  clamping  surface,  a  dia- 

phragm provided  with  an  angular  marginal 
flange  and  with  a  groove  immediately  inside  i^o 
the  flange  on  the  opposite  side  of  the  dia- 

phragm, forming  thereby  a  sharp  base  for 
the  flange,  and  a  clamping  means  provided 
with  a  surface  between  Avhich  and  said  first 

named  clamping  surface  said  diaphragm  is 
clamped  at  its  marginal  flange,  the  clamp- 

ing pressure  being  applied  by  said  surfaces 
to  the  sharp  base  and  to  the  outer  edge  of 
said  flange  resjjectively,  substantially  as  set 

forth.      ̂   '  130 
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7.  Ill  a  pliunugrapli,  llie  coiubiiuiLioii  of  a 
sound  box  bod_y,  a  copner  diaphragm,  means 
for  clamping  the  diaphragm  in  the  body, 
rubber  gaskets  interposed  Ijetween  the  dia- 

5  j)hragm  and  the  body  and  between  the  dia- 
phragm and  the  chimping  means  respec- 

tivel}'^,  and  gaskets  of  insiihiting  material 
interposed  between  the  rubber  gaskets  and 
the  diaphragm,  one  of  the  same  being  of  ring 

10  form  and  one  having  a  marginal  flange  in- 
terposed between  tiie  edge  of  the  diaphragm 

and  the  sound  box  body,  substantially  as  set 
forth. 

8.  In  a  phonograph,  the  combination  of  a 

15  sound  box  bodj^,  a  corrugated  copper  dia- 
phragm, means  for  clamping  the  diaphragm 

in  the  body,  rubber  gaskets  interposed  be- 

tween the  body  and  the  diaphragm  and  be- 
tween the  clamping  means  and  the  dia- 

phragm respectively,  a  paper  gasket  be- 
tween one  of  the  rubber  gaskets  and  the  dia- 

phragm and  a  second  paper  gasket  having 
a  flanged  margin,  interposed  between  the 
second  rubber  gasket  and  the  diaphragm 
and  ha^dng  its  flanged  portion  interposed 
betAveen  the  edge  of  the  diaphragm  and  the 
sound  box  body,  substantially  as  set  forth. 

This   specification   sig-ned   and   witnessed 
this  28th  day  of  February  1907. 

20 

25 

PETER  WEBER. 

Witnesses : 
Feank  L.  Dyer, 
Frank  D.  Leavis. 
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UNITED  STATES  PATENT  OFFICE. 
WILLIAM  W.  YOUNG,   OF  SPRINGFIELD,   MASSACHUSETTS. 

ACOUSTIC  DIAPHRAGM. 

975,596. Specification  of  letters  Patent.        Patented  Nov.  15,  1910. 

Application  filed  March  28,  1910.     Serial  No.  552,017. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  W.  Young, 

a  citizen  of  the  United  States  of  America, 
residing  at  Springfield,  in  the  county  of 

5  Hampden  and  State  of  Massachusetts,  have 
invented  a  new  and  useful  Acoustic  Dia- 

phragm, of  which  the  following  is  a  speci- 
fication. 
My  invention  relates  to  improvements  in 

10  acoustic  diaphragms,  and  more  particularly 
to  acoustic  diaphragms  for  use  in  the  sound- 

boxes of  talking-machines,  although  by  no 
means  restricted  to  such  use,  and  consists 
essentially  of  a  perforated  disk  of  suitable 

15  material  which  has  irregular  or  broken  sur- 
faces and  also  has  burs  formed  thereon,  a 

thin  covering  or  coverings  of  suitable  mate- 
rial on  such  disk  for  the  perforations  there- 
in, and  a  suitable  coating  of  material  or 

20  materials  capable  of  being  applied  in  solu- 
tion and  then  hardening  upon  said  disk  and 

in  such  perforations  and  said  covering  or 
coverings,  the  latter  being  permeable  by  such 
solution,  all  as  hereinafter  set  forth. 

25  The  above-mentioned  coating  ahould  be  of 
a  nature  which  insures  the  required  perma- 

nent unity  between  it  and  the  parts  to  which 
it  is  applied  while  in  solution,  and  which 
adds  materially  to  the  excellency,  efficiency, 

30  and  value  of  the  diaphragm.  By  the  term 
"  solution,"  as  herein  employed,  is  meant  any 
compound,  emulsion,  or  any  character  of 
mixture  of  suitable  composition  to  produce 
the  hard,  permanent,  and  exceedingly  ad- 

35  vantageous  or  beneficial  coating  to  which 
special  attention  has  been  called. 

The  object  of  my  invention  is  to  produce 
an  acoustic  diaphragm,  of  the  above-indi- 

cated class,  which  possesses  practically  all 
40  of  the  desirable  as  well  as  the  essential  char- 

acteristics and  qualities  of  a  device  of  this 
kind,  among  which  characteristics  or  quali- 

ties may  be  mentioned  durability  and  sta- 
bility, resiliency   and  resonance,  capability 

45  of  giving  out  clear,  loud  and  distinct  tones 
of  great  volume  and  depth,  and  of  evenly 
distributing  the  sound  waves,  and  immunity 
from  blasts  and  scratching  sounds  and  other 
alien  and  discordant  noises. 

50  Other  objects  will  appear  in  the  course  of 
the  following  description. 

I  attain  the  objects  and  secure  the  advan- 
tages of  my  invention  by  the  means  illus- 

trated in  the  accompanying  drawings,  in 
55  which — 

Figure  1  is  a  side  view  of  one  form  of 
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disk  that  may  be  used  in  my  invention;  Fig. 
2,  a  similar  view  of  a  similar  disk  f5r  a 
similar  purpose,  but  slightly  modified ;  Fig. 
3,  a  side  view  of  a  finished  diaphragm ;  Fig.  60 
4,  a  side  view  of  a  slightly  modified  form  of 
diaphragm,  and,  Fig.  5,  a  greatly  enlarged 
and  exaggerated  cross-section  through  the 
center  of  a  diaphragm  which  embodies  the 
aforesaid  invention  in  a  practical  form,  as  65 
do  in  part  or  in  whole  the  other  views. 
Some  of  the  covering  and  some  of  the 

coating  are  omitted  from  the  last  view,  but 
it  will  be  understood  that  in  reality  the  cov- 

ering extends  to  the  right  of  the  center,  over 
the  burs,  as  far  as  it  does  to  the  left  of  the 
center,  and  the  coating  is  over  the  entire device. 

Similar  figures  refer  to  similar  parts 
throughout  the  several  views. 
Diaphragms  such  as  mine  are  invariably 

round,  hence  a  member  1  in  the  shape  of  a 
disk  is  employed  by  me  as  the  base  or  major 
element  oi  my  invention.  This  disk  is  thin, 
has  its  surfaces  broken  up  by  pebbling  or  80 
pitting,  as  rejDresented  at  2,  is  provided  with 
a  number  of  burs  3  which  are  struck  out  of 
said  disk,  and  is  perforated  so  as  to  form  a 
number  of  clean-cut  holes  4  therein  or  there- 

through. The  center  of  the  disk  1  maj'  be  85 
left  undisturbed,  save  for  the  pits  2  and  the 
corresponding  convexities  or  protuberances, 
as  shown  in  Fig.  1,  or  said  center  may  be 
dished  on  one  side  and  correspondingly 
bulged  on  the  other  side,  as  shown  at  5  in  90 
the  other  views.  ., 
The  holes  4  are  transformed  into  wKiit 

may  be  termed  lesser  diaphragms  by  means 
of  one  or  more  veiy  thin  coverings  6  and^  a 
coating  7.  In  Fig.  3  there  is  one  of  these  95 
coverings  6  for  •each  hole  4,  while  in  Fig.  4 
onh'  one  such  covering  is  employed,  each 
covering  in  the  first  instance  being  concen- 

tric with  its  hole,  and  the  single  covering  in 
the  second  instance  being  concentric  with  1<JC 
the  disk  1.  'V\'Tien  the  single  covering  is 
used,  it  may  be  larger  than  the  one  shown 
in  Fig.  4,  as  much  larger  as  may  be  desired 
up  to  the  full  superficial  area  of  the  disk 
1.  Although  the  shape  of  the  coverings  is  105 
not  of  vital  importance,  for  the  sake  of  ap- 

pearance I  prefer  to  make  them  round. 
The  coating  7  is  on  both  sides  of  the  disk 

1  and  the  covering  or  coverings  6,  and  is  the 
medium  by  means  of  which  the  latter  are  HO 
fixed  to  the  former. 

The  disk  1  may  be  made  of  a  variety  of 
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different  kinds  of  metallic  and  non-metallic 
materials,  but  any  material  to  be  adaptable 
for  the  j)urpose  should  be  thin,  of  course, 
and  must  be  capable  of  receiving  and  retain- 

6  ing  the  coating  7  and  possess  the  necessary 
qualities  of  then  producing  the  retpiiied  ef- 

fect. Tliin  sheet-ahuuinum  and  pure  linen- 
fiber  paper  or  cardboard  are  among  the  best 
materials  and  give  some  of  (he  best  results. 

10  XJie  i^its  2  and  the  convexities  or  protu- 
berances produced  thereby  are  generally 

very  numerous,  quite  small,  and  close  to- 
gther,  although  some  variation  in  these  par- 

ticulars is  permissible.    Their  arrangement 
15  may  be  regular  or  irregular,  as  desired.  An 

unbroken  ring  8  may  be  left  on  each  side  of 
the  disk  1,  outside  of  the  pits  and  protuber- 

ances. These  plane-surface  rings  8  afford 
smooth,  sound-box  connecting  bearings  for 

20  the  diaphragm. 
The  burs  3  are  formed  by  punching  them 

out  of  the  disk  1  in  such  a  way  as  to  leave 
smooth,  hollow,  conical  protuberances, 
throngh  the  small  ends  of  which  will  be 

25  usuall}^  minute  openings.  These  burs  are 
preferably  arranged  radially  around  the 
dished  center,  or  a  corresponding  area,  of 
the  disk  1,  four  (more  or  less)  to  a  radius, 
with  a  hole  4  between  adjacent  radii,  sub- 

30  stantially  as  shown,  but  this  order  or  ar- 
rangement of  burs  and  holes  is  subject  to 

some  modification,  and  the  number  of  holes 
as  well  as  the  number  of  burs  may  be 
changed. 

35  The  holes  4  will,  as  a  rule,  be  round,  al- 
though this  is  not  imperative,  and  there  may 

be  considerable  variation  in  their  size. 

I  use  for  the  covering  or  coverings  6  ver}' 
thin  fabric,  such  as  tissue-paper. 

4  0  The  material  or  combination  of  materials 
used  for  the  coating  7,  and  which  is  applied 
in  any  suitable  manner  to  both  sides  of  the 
disk  1  with  its  covering  or  coverings  6,  must 
be  of  such  a  nature  that  it  will  adhere  firmly 

45  to  and  intimately  and  permanently  unite 
with  the  parts,  and  also  fix  such  covering  or 
coverings  securely  to  said  disk;  furthermore, 
the  nature  of  the  coating  must  be  such  that 
it  will  so  unite  with  the  other  elements  and 

50  harden  during  the  process  of  manufacturing 
the  diaphragm  as  to  produce  a  device  hav- 

ing the  required  stability,  permanence  and 
excellence.  The  coating  not  only  covers  the 
disk   and    impregnates    and   permeates   the 

55  covering  or  coverings,  but  fills  the  bur  open- 
ings and  also  fills  more  or  less  completely  the 

holes  4.  A  good  coating  solution  for  my 
purpose  in  this  case,  which  is  readily  applied 
and  as  readilj'  hardens  when  dry,  consists  of 

60  silicate  of  soda  or  silicate  of  potash,  oxid 
of  zinc,  and  an  earth  cement,  mixed  together 
with  the  proportions  of  about  one  part  each 
of  the  oxid  of  zinc  and  the  cement  to  about 
twenty  parts  of  the  silicate  of  soda  or  silicate 

65  of  potash.    These  proportions  may  vary  to 

a  considerable  extent  without  sorioush'^  af- 
fecting; the  efficiency  of  the  rcsultiiij;  coat- 

ing. 

As  I  am  aware  that  other  coating  sub- 
stances or  materials  Avill  give  the  desired  re-  70 

suits,  I  do  not  intend  to  restrict  myself  to 
any  particular  coating  substance  or  mate- 

rial or  combination  of  the  same  suitaItU'  for 
the  purpose. 

Each  of  the  elements  or  featuies  herein  de-  75 
scribed   and   which  together  make  up  this 
diaphragm,  with  the  possible  exception  in         j 
some  cases  of  the  dished   center,  is   indis- 

pensable to  the  attaiimientof  the  desired  end, 
as  I  have  found  by  long  and  careful  experi-  80 
ment,  the  pits,  burs,  lesser  diaphragms,  and 
coating  each  contributing  something  essen- 

tial to  the  perfection  required  of  an  acoustic 
diaphragm    designed    for   talking  -  machine 
and  analogous  purposes.     And  in  many  if  85 
not  most  instances,  it  is  not  well  to  dispense 
with  the  dished  center. 

In  practice,  the  pits  and  their  protuber- 
ances are  usually  finer  than  they  appear  in 

the  drawings.  90 
In  addition  to  the  variations  or  modifica- 

tions already  noted  others  may  be  made 
without  departing  from  the  nature  of  my 
invention. 

What  I  claim  as  my  invention,  and  desire  95 
to  secure  by  Letters  Patent,  is — 

1.  A  disk,  for  a  diaphragm  of  the  class 
described,  consisting  of  a  pitted  member 
having  burs  thereon  and  holes  therethrough 
independent  of  the  bur  openings.  100 

2.  A  disk,  for  a  diaphragm  of  the  class 
described,  consisting  of  a  member  having 
its  structure  broken  up  throughout  approxi- 

mately its  entire  area,  provided  with  burs, 
and  having  holes  independent  of  the  bur  105 
openings. 

3.  A  disk,  for  a  diaphragm  of  the  class 
described,  consisting  of  a  member  having 
protuberances  over  approximately  the  entire 
superficial  area  of  its  sides,  provided  with  110 
burs,  and  having  holes  independent  of  the 
bur  openings. 

4.  A  disk,  for  a  diaphragm  of  the  class 
described,  consisting  of  a  pitted  member 
having  burs  thereon  and  holes  therethrough  115 
independent  of  the  bur  openings,  and  pro- 

vided with  a  dished  center,  such  burs  and 
holes  being  located  between  said  dished  cen- 

ter and  the  periphery  of  said  member. 
.5.  A  diaphragm,  of  the  class  described,  120 

consisting  of  a  pitted  disk  having  burs  there- 
on and  holes  therethrough  independent  of 

the  bur  openings,  covering  material  on  such 
disk  for  such  holes,  and  a  hard  overlying 
coating  on  said  disk  and  covering  material  125 
and  in  the  disk  perforations  and  uniting  said 
covering  material  with  the  disk. 

6.  A  diaphragm,  of  the  class  described, 
consisting  of  a  pitted  disk  having  burs  there- 

on and  holes  therethrough  independent  of  130 
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the   bur    openings,    and    provided    with    a 
dished  center,  such  bui's  and  holes  being  lo- 

cated between  said  dished  center  and  the  pe- 
riphery of  said  disk,  covering  material  on 

5  such  disk  for  such  holes,  and  a  hard  over- 
lying  coating  on   said   disk   and   covering 

material  and  in  the  disk  perforations  and 
iniiting  said  covering  material  with  the  disk. 

7.  A  diaphragm,  of  the  class  described, 
1 0  consisting  of  a  pitted  disk  having  burs  there- 

on and  holes  therethrough  independent  of 
the  bur  openings,  covering  material  on  such 
disk  for  such  holes,  and  a  hard  overlying 
coating  on  said  disk  and  covering  material, 
said  covering  material  with  the  coating  15 
thereon  forming  lesser  diaphragms. 

W.  W.  YOUNG. 
Witnesses : 

F.  A.  CUTTEB, 
A.  C.  Fairbanks. 
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UI^ITED  STATES  PATENT  OFFICE. 
WILLIAM    W.     YOUNQ,     OF     SPRINGFIELD,     M  A  S  S  AC  H  ITS  E  T  T  S  . 

METHOD  OF  MAKING  DIAPHRAGMS  FOR  TALKING-MACHINES, 

975,668. Specification  of  letters  Patent.        Patented  Nov.  15,  1910. 
Application  filed  December  1,  1908.     Serial  No.  465,474. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  William  W.  Young, 

a  citizen  of  the  United  States  of  America, 
residing  at  Springfield,  in  the  county  of 

5  Hampden  and  State  of  Massachusetts,  have 
invented  new  and  useful  Improvements  in 
Methods  of  Making  Diaphragms  for  Talk- 

ing-Machines, of  which  the  following  is  a 
specification. 

10  My  invention  relates  to  improvements  in 
methods  of  manufacturing  reproducing  dia- 

phragms for  talking  -  machines,  and  my 
method  consists  in  a  general  way  in  thor- 

oughly impregnating  and  permeating  a  suit- 
15  able,  more  or  less  porous  material  with  a 

compound,  emulsion,  or  solution  which  pos- 
sesses the  necessary  characteristics  and  quali- 

fications, in  imparting  a  proper  surface 
treatment  to  such  material,  in  hardening  by 

20  subjecting  the  treated  material  to  heat  and 
pressure,  and  in  raising  a  portion  of  or  pro- 

ducing an  integral  protuberance  on  the  ma- 
terial, the  resulting  diaphragm  being  ex- 

ceedingly   compact,    hard,    and    tough,    al- 
25  though  thin,  and  having  smooth  and  even 

surfaces  and  possessing  a  uniform  thickness 
throughout  excepting  in  the  center  where 
the  protuberance  is  located,  all  as  hereinafter 
set  forth. 

30  The  reproducing  diaphragms  commonly 
used  in  talking-machines  are  made  of  mica, 
or  sheet-metal,  the  mica  diaphragms  pre- 

dominating, and  owing  to  this  fact  it  is  not 
possible  to  obtain  the  best  results  from  such 

35  machines,  since  neither  mica  nor  simple 
sheet-metal  disks  used  as  diaphragms  are 
capable  of  producing  such  results,  moreover, 
the  mica  disks  or  diaphragms  are  extremely 
fragile   and  also  expensive  because  of  the 

40  waste  incident  to  procuring  disks  of  the 
proper  size,  and  the  primary  object  of  my 
invention  is  to  produce  a  substitute  for 
mica,  sheet-metal,  and  other  kinds  of  dia- 

phragms, which  substitute  possesses  the  nec- 
45  essary  or  desirable  features  outlined  in  the 

preceding  paragraph,  and  in  addition  is  re- 
silient and  resonant,  is  impervious  to  mois- 

ture and  unaffected  by  climatic  changes,  and 
is  capable  of  giving  out  clear,  loud,  and  dis- 

50  tinct  tones  of  great  depth  and  volume,  of 
evenly  distributing  the  sound  waves  and 

quickly,  completely,  and  perfectlv  recover- 
ing its  stable  equilibrium,  and  of  lessening 

to  a  great  extent,  if  not  eradicating  alto- 
55  gether,  all  alien  and  discordant  noises  such 

as  blasts  and  scratching  sounds  which  are 
<o  prevalent  with  the  ordinary  diaphragm. 
In  the  accompanying  drawings,  which 

form  a  part  of  this  application  and  in  which 
like  characters  of  reference  indicate  like  60 
parts  throughout  the  several  views — Figure 
1  is  a  side  view  of  a  cardboard  disk  perfo- 

rated and  ready  for  immersion;  Fig.  2,  a 
side  view  of  a  metallic  plate  which  may  be 
employed  in  compressing  such  disk;  Fig.  3,  65 
a  side  view  of  a  diaphragm  complete,  and. 
Fig.  4,  a  cross-section,  on  a  large  scale,  of said  diaphragm. 

In  carrving  out  my  method  and  producing 
my  diaphragm  I  make  use  of  certain  chemi-  70 
cal  substances  or  materials  which  have  been 
found  to  give  satisfaction,  but  I  do  not  de- 

sire to  be  limited  to  these  particular  sub- 
stances or  materials;  neither  do  I  desire  to 

be  limited  to  the  exact  sequence  or  number  75 
of  steps  in  putting  said  method  into  prac- 

tice, since  good  results  may  be  obtained  even 
though  some  little  departure  be  made  in  the 
order  or  number,  or  both,  of  such  steps. 
Although  it  is  my  practice  to  treat  indi-  80 

yidual  disks  to  produce  the  diaphragms,  it 
is  conceivable  that  strips  or  sheets  of  card- 

board or  other  suitable  material  might  be 
treated  and  the  diaphragms  subsequently  cut 
out  of  such  strips  or  sheets.  85 

Wliile  it  is  true  that  almost  any  fibrous 
material  or  fabric,  which  is  sufficiently  po- 

rous to  take  up  an  adequate  amount  of  a  fill- 
ing solution,  such  as  leather,  various  Idnds 

of  paper,  or  cloth  may  be  used.  I  find  that  a  »0 
pure,  hard  -  finished  bristol  -  board  which  is 
quite  thin  answers  better  for  this  purpose 
than  anything  else  so  far  tried,  provided  the 
same  be  perforated  before  it  is  subjected  to 
the  aforesaid  solution.  In  the  first  view  a  85 
bristol-board  disk  1  is  represented,  and  in 
this  disk  is  a  number  of  very  fine  holes  2. 
The  holes  2  are  quite  numerous  and  extend 
through  the  disk  1  from  side  to  side.  One 
object  of  these  perforations  or  holes  2  is  to  100 
open  numerous  ways  into  the  interior  of  the 
disk  1,  so  as  to  enable  the  solution  to  pene- 

trate and  permeate  all  parts  of  the  disk 
structure  and  to  become  thoroughly  and 
evenly  distributed  therein  and  therethrough,  105 
thus  insuring  after  drying  and  pressing  the 
disk  that  it  will  have  practically  no  unfilled 
portions.  Another  object  of  the  aforesaid 
perforations  is  to  afford  means  for  produc- 

ing a  diaphragm  having  a  structure  of  dif-  HO 
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fet-ent  mntorinls.  ot  n  structure  that  is 
brolfen  up  or  divided  into  unlike  parts,  as  ±o 
texture. 

As  a  fillinjj-  for  the  texture  of  the  disk  1, 
6  wliether  or  not  said  disk  be  perforated,  I 

prefer  to  euiplo}'  one  or  more  minerals  mixed 
with  and  held  in  solution  in  water  by  an  al- 

kali, tofretlier  Avith  an  inert  or  neutral  min- 
eral that  will  mix  with  water  and  form  with 

10  the  other  solution  when  combined  tlicrewitli 
a  suitable  compound,  mixture,  or  emulsion. 
As  the  first  basis  for  this  emulsion  I  now 
employ  silicate  of  soda  or  silicate  of  potash, 
and  to  one  of  these  I  add  dry  oxid  of  zinc. 

15  The  resultinc:  mixture  or  emulsion  is  par- 
ticularly adapted  for  my  purpose,  since  it 

readily  unites  with  the  disk  i  in  a  most 
thorough  manner  by  entering  into  the  tex- 

ture of  the  same  and  imparts  to  such  disk 
20  Avhen  finished  and  finally  converted  into  a 

diaphragm  just  the  properties  that  are  re- 
quired. 

After  perforating  the  disk  1,  provided  this 
be  rescH'ted  to,  as  is  generally  tlie  case,  said 

25  disk  is  immersed  in  the  filling  emulsion  or 

filler  until  thoroughly  saturated,  nex-t  the 
disk  is  partially  dried  either  with  or  with- 

out artificial  heat,  preferably  without,  next 
a  dry  powder  such  as  oxid  of  zinc  is  applied 

30  to  both  sides  of  the  disk,  then  the  latter  is 
compressed  between  two  steel  ])lates,  then  it 
is  subjected  to  heat,  then  it  is  coated  on  both 
sides  with  some  of  said  filler  and  powder  is 
applied  as  before,  then  it  is  partially  dried 

35  again,  as  in  the  first  instance,  then  com- 
pressed again,  and  finally  the  treated  disk  is 

once  more  subjected  to  heat  until  any  mois- 
ture that  might  have  remained  has  been 

driven  out  and  the  now  practically  finished 
40  diaphragm  is  hard.  Although  the  dia- 

phragm is  substantially  in  a  finished  condi- 
tion, the  coating  and  the  subsequent  drying 

and  heating  with  the  intermediate  compress- 
ing may  be  repeated  one  or  more  times  as 

45  may  be  deemed  necessary  or  desirable  in  or- 
der more  perfectly  to  fit  said  diaphragm  for 

use.  During  this  process  a  portion  of  the 
disk  1  in  the  center  has  been  left  in  a  less 

dense    and   compact   condition,    and    conse- 
50  quently  has  been  raised  slightly  so  that  there 

is  a  protuberance  3  in  the  center  of  the  fin- 
ished diaphragm  4,  on  one  or  both  sides. 

In  order  to  produce  the  protuberance  3  the 
plates  between  which   the  disk   1   is  com- 

^5  pressed  might  be  made  with  male  and  fe- 
male parts  like  ordinary  dies,  and  then,  of 

course,  the  raised  portion  of  the  disk  would 
be  of  the  same  density  as  the  other  parts, 
but  I  prefer  to  use  plates  like  the  one  shown 

SO  at  5,  Fig.  2.  In  this  plate  5  it  will  be 
noticed  there  is  a  central  opening  6,  and  it 
is  into  this  opening,  or  a  similar  one  in  the 
plate  on  the  other  side  of  the  disk  1,  or  in 
both  of  such  openings,  that  the  central  por- 

tion of  said  disk  expands  during  the  com- 
es 

pressing  operation  to  form  the  protuberance 
3.  Thus  it  will  be  seen  that  tlie  protuber- 

ance 3  may  be  on  either  or  both  sides  of  the 
diaphragm  4,  and  that  in  any  event  the 
texture  of  such  protuberance  will  be  less 
compact  or  dense  and  consequently  thicker 
than  that  of  the  surrounding  parts,  because 
it  is  not  subjected  to  pressure  like  that  of 
said  surrounding  parts,  this  difterence  being 
clearly  ai)i;)arent  in  Fig.  4.  The  qualities  of 

the  diaphragm  are  not  aft'ected  by  the  posi- 
tion of  the  protuberance  3  so  that  it  is  im- 

uiaterial  whether  said  protuberance  be  on 
one  side  or  the  other  of  said  diaphragm  or 
whether  it  be  upon  both  sides. 
The  protuberance  3  not  only  reinforces 

(he  diaphragm  4,  by  assisting  in  keei^ing  the 
diaphragm  from  getting  out  of  shape  or 
warping  and  at  the  same  time  by  increasing 
the  strength,  durability,  and  endurance,  of 
the  same,  but  enhances  the  sound  reproduc- 

ing qualities  of  the  diaphragm  in  a  most 
marked  degree,  and  is  especially  efficacious 
in  causing  the  sound  waves  to  be  evenly  dis- 

tributed and  the  diaphragm  to  make  a  quick 
and  perfect  recovery  thereafter.  This  pro- 

tuberance is  not  built  up  out  of  other  mate- 
rials or  parts,  but  is  an  intergral  part  of  the 

diaphragm  itself,  therefore  it  cannot  work 
loose  and  so  produce  a  rattling  sound  or 
blast  as  it  otherwise  would  be  liable  to  do. 

The  effect  of  the  compression  between  the 
steel  plates,  as  will  be  very  readily  under- 

stood, is  to  force  the  filling  into  all  parts 
of  the  disk  1,  even  into  the  central  portion 
thereof,  and  to  close  the  perforations  2  both 
with  the  filling  and  to  some  extent  with  the 
original  texture.  The  surfaces  of  the  disk 
are  treated,  as  well  as  the  interior,  so  that  in 
the  end  there  is  produced  a  diaphragm 
which  possesses  certain  characteristics  that 
approach  those  of  metal,  such  as  hardness, 
resiliency,  resonance  and  smoothness.  The 
materials  that  I  use  for  filling  and  coating 
the  disks  enter  intimately  into  the  cellular 
structure  of  said  disks  and  thus  fonn  a  me- 

chanical union  therewith,  and  it  is  probable 
that  a  chemical  change  also  takes  place.  By 
following  this  method  any  number  of  dia- 

phragms may  be  produced  and  all  will  have 
the  desired  qualifications. 
An  air  drying  merely  for  the  first  one. 

that  is,  the  drying  after  the  immersion  of 
the  disk  in  the  filling  bath,  is  generally  suf- 

ficient, as  it  is  then  desired  to  only  partially 

dry  the  saturated  disk  so  it  can  be  com- 
pressed, and  the  same  is  true  of  all  dryings 

which  immediately  precede  comiDressing. 
But  the  other  dryings  should  be  by  sub- 

jection to  heat,  for  the  reasons  previously 
given  and  for  the  further  reason  that  heat 
tempers  the  filling  and  coating  material  to 
such  an  extent  and  in  such  a  way  as  to  en- 

hance the  resonant  qualities  of  the  dia- 

phragm. 
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What  I  claim  as  my  invention,  and  desire 
to  secure  by  Letters  Fatent,  is — 

1.  The  method  of  making  diaphragms,  for 
talking-machines,  consisting  in  introducing 

5  as  a  filler  into  porous  material  a  deposit 
from  a  silicate,  an  alkali  and  a  neutral  min- 

eral in  solution,  and  in  hardening  such  filled 
material. 

2.  The  method  of  making  diaphragms,  for 
10  talking-machines,  consisting  in  introducing 

as  a  filler  into  porous  material  a  deposit 
from  a  silicate,  an  alkali  and  a  neutral  min- 

eral in  solution,  and  in  compressing  and  dry- 
ing such  filled  material. 

15  3.  The  method  of  making  diaphragms,  for 
talking-machines,  consisting  in  perforating 
a  piece  of  fibrous  material,  in  immersing 
such  perforated  material  in  a  filling  com- 

pound, and  in  compressing  between  hard 
20  imporous  surfaces  and  drying  the  filled  ma- 

terial. 
4.  The  method  of  making  diaphragms,  for 

talking'-machines,  consisting  in  immersing 
porous  material  in  a  filling  bath,  then  in 
partially  drying  the  material  thus  treated,  25 
then  in  powdering  such  material,  then  in 
compressing  the  same,  then  in  subjecting  it 
to  heat,  then  in  coating  with  the  filler  and 
powdering  once  more,  then  in  partially  dry- 

ing again,  then  in  compressing  again,  and  30 
finally  in  subjecting  to  heat  again. 

5.  The  method  of  making  diaphragms,  for 
talking-machines,  consisting  in  immersing 
porous  material  in  a  filling  bath,  in  com- 

pressing such  filled  material  between  hard  35 
plates  having  openings  therein  arranged  and 
adapted  to  afford  room  for  the  expansion  of 
such  portion  of  the  material  as  is  adjacent 
to  such  openings,  and  in  drying  said  ma- 

WILLIAM  W.  YOUNG. 
Witnesses : 

F.  A.  Cutter, 
A.  C.  Fairbanks. 
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UNITED  STATES  PATENT  OFFICE. 
ANTON  F.  SCHONWETTER,  OP  CLEVELAND,   OHIO. 

PHONOGRAPH   SOUND-BOX. 

9T6,503. Specification  of  Letters  Patent.         Patented  Nov.  33,  1910. 
Application  filed  January  7,  1910.     Serial  No.  536,794. 

To  all  wTwm  it  may  concern: 
Be  it  known  that  I,  Anton  F.  Schon- 

AVETTER,  a  citizen  of  Austria,  and  a  subject 
of  Kaiser  Francis  Joseph,  residing  at  Cleve- 

6  hind,  in  the  county  of  Cuyahoga  and  State 
of  Ohio,  have  invented  some  certain  new  and 

useful  Improvements  in  Phonograph  Sound- 
Boxes;  and  I  do  hereby  declare  the  follow- 

ing to  be  a  full,  clear,  and  exact  descrij)tion 
10  of  the  invention,  such  as  will  enable  others 

skilled  in  the  art  to  which  it  pertains  to  make 
and  use  the  same. 

This  invention  relates  to  phonographs  of 
the  tj^pe  having  a  plurality  of  diaphragms 

15   and  horns. 
The  object  of  this  invention  is  to  effect  a 

duplication  of  the  sound  vibrations  created 
by  a  single  stylus  or  needle  operated  through 
a  record,  by  causing  the  vibrations  so  created 

20  to  act  on  a  plurality, — in  the  case  shown, 
four, — diaphragms,  and  vibrating  them  si- 

multaneously in  their  respective  sound  cham- 
bers, and  providing  each  individual  sound 

chamber  with  a  separate  sound  conducting 
25  tube. 

My  invention  consists  in  a  plurality  of 

diaphragms  mounted  and  operated  in  sepa- 
•    rate  sound  chambers  connected  together  so 

as  to  vibrate  in  unison,  and  a  single  stylus 

30  mechanism  so  connected  that  it  will  operate 
to  vibrate  all  of  the  diaphragms,  and  in  pro- 

viding a  separate  chamber  for  each  dia- 
phragm, which  constitutes  its  sound  box,  and 

providing  also  means  such  as  tubes  leading 

35  from  said  sound  boxes  respectively,  to  which 
may  be  attached  horns  if  found  desirable. 

My  invention  further  consists  in  the  con- 
struction of  phonograph  sound  boxes,  the 

manner  of  connecting  them  together  and  the 

"^0  construction  of  intercommunicating  tubes, 
all  of  which  will  be  hereinafter  fiilly  set 
forth  and  claimed. 

In  the  drawings.  Figure  I,  is  a  view  in 
side  elevation  illustrating  the  construction 

■^^  of  the  sound  carrying  tubes  and  their  rela- 
tion to  their  frame  and  mountings,  also 

showing  the  multiple  sound  box  and  the 
manner  of  mounting  the  same,  and  the  ends 
of  the  tubes.     Fig.  II,  is  a  view  partly  in 

^'^  section,  showing  the  internal  construction  of 
my  sound  box  with  the  several  diaphragms 
mounted  therein,  the  manner  of  connecting 
said  diaphragms  to  each  other  and  the  con- 

nection of  the  stylus  with  said  diaphragms. 
Fig.  Ill,  is  a  cross  sectional  view  taken 
through    lines  2,  2  Fig.  II.     Fig.  IV,  is  a 

55 

80 

plan  view  looking  at  the  apparatus  from  the 
ujDper  side,  and  illustrating  the  assemblage 
of  the  different  tubes  and  the  manner  of 
operation  of  the  device  as  a  whole  for  the  60 

pui'pose  of  causing  the  stylus  to  follow  the 
record  Avithout  impairing  in  any  way  the vibrations. 

1,  represents  the  multiple  sound  box  which 
in  the  case  illustrated,  is  illustrated  as  of  65 
tubular  construction.  This  multiple  sound 
box  is  divided  into  separate  chambers  2,  3 
and  4,  the  chamber  2,  having  mounted  there- 

in a  diaphragm  2',  at  one  end  and  in  close 
proximity  to  the  sound  tube  5.  The  cham-  70 
ber  3,  at  one  end  is  also  i^rovided  with  a  dia- 

phragm 3',  mounted  in  close  proximity  to 
the  sound  tube  6.  At  the  opposite  end  of 
the  chamber  3,  opposed  to  the  diaphragm 

3'  is  mounted  another  diaphragm  3",  which  75 
is  shown  in  dotted  lines  in  Fig.  II,  of  the 

drawings.  This  diaphragm  3"  is  mounted 
in  close  proximity  to  the  sound  tube  7.  The 
chamber  4  is  also  provided  with  a  diaphragm 

4'  illustrated  in  dotted  lines  in  Fig.  II, 
which  is  mounted  in  close  proximity  to 
sound  tube  8.  It  will  thus  be  seen  that  each 

diaphragm  2',  3',  3"  and  4',  are  provided 
with  respectiA'-e  sound  conveying  tubes  5,  6, 
7  and  8,  the  mouths  of  which  are  in  close  ̂ ^ 
proximity  to  said  diaphragm.  The  dia- 

phragms 2',  3',  3"  and  4'  are  connected  to- 
gether by  means  of  a  flexible  connection  9, 

Avhich  in  the  case  illustrated  is  preferably 
a  wire,  the  same  being  cemented  at  the  cen- 

tral portion  of  each  diaphragm.  Thus  as 
said  connection  9,  is  vibrated  it  causes  the 
diaphragms  to  A^brate  in  unison. 

Centrally  located  relatiA^e  to  the  multiple 
sound  box  and  connected  to  the  flexible  con- 

nection 9,  is  the  stylus  holder  10,  Avhich  is 
mounted  on  tAvo  spring  arms  A.  B.  which 
forms  part  of  said  stylus  holder  10,  and  are 
connected  therewith,  the  same  being  sup- 

ported hj  means  of  the  screws  a.  h.  for  ad- 
justing purposes.  The  stylus  holder  10,  is 

proA'ided  with  a  bearing  surface  c,  which 
rests  against  the  knife  edge  d.  These  bear- 

ings being  adjusted  and  brought  together 
tlirough  the  medium  of  the  screws  a.  h. 
Thus  it  will  be  seen  that  the  mounting  of 
the  stylus  holder  is  such  that  while  it  has  a 

free  vibratory  action,  it  follows  the  charac- 
ters on  the  record  in  consequence  of  which 

movements  are  imparted  to  it  through  the 
stylus,  and  all  rattling,  scratching  or  play 

moA'ement  are  obviated.    The  metallic  parts 
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that  move  in  relation  to  each  other  are  the 
knife  edge  d  on  the  surface  c.  This  obviates 
as  it  will  be  understood,  all  foreign  sounds 
or  scratching  which  would  attend  as  a  dis- 

5  cord,  and  also  provides  means  for  imparting 
to  the  diaphragms  the  most  minute  varia- 

tions or  pitch  of  tones. 
I  now  come  to  the  manner  of  mounting 

the  nniltiple  sound  box,  which  is  as  follows: 

10  The  several  brandies  5',  6',  7',  and  8',  of  the 
tubes  5,  0,  7,  and  8,  are  swiveled  to  the  tubes 

5",  0",  7",  and  8",  in  such  a  manner  that the  sound  box  Avill  raise  and  lower  with  the 

variations  of  the  record  surface,  always  tend- 
15  iiig  by  the  j^artial  weight  of  the  sound  box 

to  keep  the  stylus  11,  in  contact  within  the 
grooves  of  the  record.  However,  in  order 
that  the  sound  box  may  partially  be  sup- 

ported should  it  be  too  heavy  so  as  to  wear 
20  upon  the  record  through  the  stylus  11,  I 

have  provided  a  spring  12,  Avhich  may  be 
made  adjustable  for  supporting  the  sound 
box  through  one  of  its  branches,  in  this  case 

the  branch  tube  6'.     This  spring  supports  a 
25  portion  of  the  weight  of  the  sound  box,  but 

at  the  same  time  allows  of  sufficient  pressure 
for  the  proper  reproduction  from  the  record. 

The   sections   5' 

T'
 

8",   are  tele- 
scoped into  tubes  13,  14,  15,  and  16,  in  such 

30  a  manner  that  the  sections  6",  7",  and  8", 
slide  freely  within  the  tubes  13,  14,  15  and 

IG.  The  section  6"  being  held  in  predeter- 
mined adjustment  in  relation  to  its  tube  14, 

by  means  of  a  screw  15,  as  the  stylus  with 
35  its  sound  box  travels  along  the  face  of  the 

record,  toward  the  center  of  the  same,  the 

section  5",  moves  inward  within  tube  13,  and 
the  sections  7",  and  8",  slide  outwardly. 
The  fitting  of  these  joints  is  such  that  no 

40  appreciable  sound  or  scratching  results  from 
the  movement  in  relation  to  each  other.  In 
the  movement  of  the  stylus  with  its  sound 
box  toward  the  center  of  the  record  or  from 
one  side  to  the  other  of  the  record,  it  is  of 

45  course  essential  that  the  arms  13,  14,  15  and 
16,  have  an  oscillating  movement  or  swing- 

ing movement  in  a  horizontal  plane,  and  for 
this  purpose  I  have  mounted  the  several  sec- 

tions 13,  14,  15  and  16  as  illustrated  in  Fig. 
50  I,  of  the  drawings,  by  providing  the  same 

with  an  adjustable  center  screw  17,  resting 

75 

in  the  step  18,  and  also  by  forming  the  upper 
end  19,  oi  the  several  sections  with  a  ball  set 
20,  which  engage  antifriction  balls  21,  in  a 
race-way  formed  in  the  under  side  of  the  55 
vertical  journal  22,  which  in  turn  forms 
part  of  or  is  secured  to  arm  23.  This  allows 
of  a  free  noiseless  movement  of  the  several 

sections  13,  14,  15,  and  16  in  a  horizontal  di- 
rection, and  provides  a  convenient  means  go 

for  assembling  and  taking  ajjart  the  several 
portions  of  the  machine.  At  the  upper  end. 
of  the  journals  22  I  provide  sockets  such  as 
24,  for  the  recejotion  of  the  receiving  ends  of 
the  several  horns  25,  25,  allowing  these  horns  55 
to  be  swiveled  or  turned  in  any  desired  di- 

rection in  relation  to  each  other,  to  the  ma- 
chine, and  to  the  apartment  in  which  said 

machine  is  operated,  and  hence  the  sound 
issuing  from  the  several  horns  due  to  the  70 
vibration  of  their  independent  diaphragms, 
is  so  distributed  as  to  modify  the  pitch  and 
harshness  which  is  usually  eviclenced  in 

phonographs,  and  to  obtain  a  volume  with- 
out unnecessary  loudness.  This  is  attained 

by  providing  separate  diaphragms  in  close 
relation  to  the  sound  conveying  tubes  of  the 
independent  horns  connecting  the  said  dia- 

phragms together  so  that  they  will  vibrate 
ill  unison,  and  providijig  separate  sound  go 
chambers  for  each  individual  sound  convey- 

ing tube  and  horn. 
What  I  claim  is: 

A  reproducer  for  sound  waves  compris- 
ing a  sound  box  having  end  and  interme-  85 

diate  chambers  separated  by  partitions,  tubes 
extending  into  the  end  chambers  and  con- 

nected to  each  partition  and  other  tubes  con-   . 
nected  to  the  ends  of  the  box,  diaphragms 
located  in  the  chambers,  opposite  the  ends  of  90 
the  tubes,  a  flexible  connection  between  said 
diaphragms   and   extending  through   open- 

ings in  the  partitions,  and  a  stylus  opera - 
j  tively  connected  to  said  connections,  in  the 
intermediate  chamber. 

Signed  at  Cleveland  in  the  county  of 
Cuvahoga  and  State  of  Ohio,  this  28th  day 
of  "December  1909. 

ANTON  F.  SCHONWETTER. 
Witnesses : 

j.  j.  d0nnelx.t, 
Frank  C.  Gregg. 
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PHONOGRAPH. 

976,831. Specification  of  Letters  Patent.         Patented  Nov.  33,  1910. 
Application  filed  May  1,  1908.     Serial  No.  430,259. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Walter  H.  INIiller,  ii 

citizen  of  the  United  States,  and  a  resident 
of  Orange,  in  the  county  of  Essex  and  State 

5  of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Phonographs, 
of  which  the  following  is  a  specification. 
My  invention  relates  to  jjhonographs  and 

particularly  to  phonograph  horns  and  means 
10  for  supporting  the  same,  and  to  an  improved 

arrangement  whereby  a  permanently  posi- 
tioned section  of  the  horn  may  be  connected 

with  the  movable  reproducer.  It  has  been 
common  heretofore  to  project  the  horn  for- 

15  wardly  from  the  machine  and  to  support  it 
movably  upon  a  horn  crane  or  equivalent 
device.  In  order  to  avoid  the  objections  in- 

cident to  this  form  of  arrangement  of  horn 
and  to  permit  the  use  of  a  horn  sufficiently 

20  large  to  obtain  the  best  reproduction,  it  has 
been  proposed  to  mount  a  section  of  the  horn 
rigidly  or  rotatively  upon  some  portion  of 
the  machine  or  a  bracket  connected  there- 

with and  thus  permit  the  horn  to  extend 
25  from  the  rear  of  the  machine  over  the  ma- 

chine and  in  front  thereof;  but  in  all  such 
devices  of  which  I  am  aware  it  has  been 

found  necessary,  in  making  connections  be- 
tween   the    horn    so    rigidly    or    rotatively 

30  mounted  and  the  neck  of  the  phonograph 
reproducer  which  in  the  phonograph  and 
allied  talking  machines  travels  in  a  straight 

line  longitudinally  of  the  machine,  to  pro- 
vide a  telescopic  connection  or  its  equivalent 

35  so  that  the  communication  between  the  re- 

producer neck  and  the  permanentl}^  posi- 
tioned horn  section  may  be  maintained  not- 

withstanding the  movement  of  the  repro- 
ducer.    These  telescopic  or  equivalent  con- 

40  nections,  so  far  as  I  am  aware,  have  been  so 
arranged  that  bending  and  twisting  stresses 
have  been  imposed  upon  the  telescoping 
parts.  In  a  device  constructed  in  accord- 

ance with  my  improvements  all  such  bend- 
45  ing  and  twisting  and  similar  stresses  are 

eliminated  and  the  telescopic  connection  is 
enabled  to  perform  its  function  without 
stresses  or  strain  of  any  kind.  This  result 
is  accomplished  by  rigidly  and  permanently 

50  connecting  a  tube,  preferably  cjdindrical  in 
form  and  having  the  elements  of  its  walls 
parallel  to  one  another,  in  such  a  position 
that  its  longitudinal  axis  is  parallel  to  the 

path  traversed  by  the  phonograph  repro- 
55  ducer  in  its  movement  transversely  to  the 

record  surface.  One  end  of  this  tube  com- 
municates with  the  permanently  positioned 

portion  of  the  horn  or  megaphone  while  a 
tapered  telescoping  section  is  connected  with 
the  neck  of  the  phonograph  reproducer  and  60 
travels  within  the  cylindrical  tube  as  the  re- 

producer moves  to  and  fro.  Since  the  travel 
of  the  reproducer  is  in  a  line  parallel  to  the 
principal  axis  of  the  fixed  tube,  the  member 
connecting  the  tvibe  to  the  reproducer  neck  65 
simply  slides  back  and  forth  in  the  said  fixed 
tube  in  straight  lines  without  creating  any 
stress  or  strain  of  any  nature.  It  is  desir- 

able that  the  hollow  member  which  slides  in 

the  fixed  tube  be  so  arranged  that  it  can  be  70 
disconnected  from  the  neck  of  the  repro- 

ducer and  for  this  reason  I  construct  the  said 

sliding  hollow  member  in  such  a  fashion 
that  it  is  capable  of  universal  motion  with 
respect  to  the  tube  Avherein  it  slides.  Any  75 
form  of  construction  which  will  secure  this 

result  may  be  used  within  the  scope  of  my 
invention  but  I  have  shoAvn  and  prefer  to 
make  the  sliding  member  tapering  in  form, 

the  smaller  end  being  that  communicating  80 
with  the  reiDroducer  neck  and  having  the 
edges  around  the  opening  in  its  larger  end 
turned  inward  somewhat  so  as  to  form  in 

this  neighborhood  what  is  substantiallj'^  a 
ball  joint. 

In  order  that  my  invention  ma}^  be  more 
fully  understood,  reference  is  hereby  made 
to  the  accompanying  drawings  which  form  a 
part  of  this  specification  and  wherein  the 
same  numerals  of  reference  are  uniformly  ̂ ^ 
used  to  designate  the  same  parts. 

In  the  drawings  Figure  1  is  a  front  eleva- 
tional  view,  showing  my  improved  horn  and 
connections  applied  to  a  phonograph  which 

latter  is  shown  in  dotted  lines;  and  Fig.  2  is  '^'5 a  detail  sectional  view,  showing  the  slidable 
member  for  connecting  the  fixed  tube  and 
the  reproducer  neck  in  its  raised  position  in 
which  it  can  be  disconnected  from  the  neck 

of  the  reproducer. 
In  the  drawings  the  numeral  1  indicates 

the  phonograph  to  which  my  improvement 

is  applied."  I  have  found  it  convenient  to connect  my  rigid  tube,  which  is  arranged 

parallel  to  the  path  traversed  by  the  phono- 
graph reproducer,  to  the  phonograph  b^^ 

means  of  a  bracket  secured  to  the  rear  of  the 

phonograph  and  extending  upwardly  and 

forwardly  and  toward  the  end  of  the  instru- 

ment in  such  a  manner  that  the  rigid  tube  ̂ ^^ 
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may  be  connected  by  an  upward  bend  to  the 
lower  face  of  the  said  bracket  substantially 
on  the  central  lnn£ritudinal  line  of  the  in- 
strinnent  and  at  the  end  thereof  opposite  the 

5  end-gate  or  place  where  the  record  is  placed 
upon  the  mandrel.  The  permanently  posi- 

tioned i^ortion  of  the  horn,  wliich  comprises 
the  bell  shaped  mouth  piece,  is  connected  to 
the  opposite  or  up])er  face  of  the  bracket 

1 0  and  is  preferably  so  mounted  that  it  may  be 
made  to  rotate  in  a  horizontal  plane  as  is 
conmion. 

The  rigid  tube  which  is  parallel  to  the 
path  of  the  reproducer  is  indicated  by  the 

ij  reference  numeral  3  and  the  permanently 
connected  jDortion  of  the  horn  which  com- 

prises (he  bell  shaped  mouth  piece  as  desig- 
nated by  the  reference  numeral  4.  It  is  to  be 

understood  that,  while  I  prefer  to  provide 
20  the  conunon  supporting  means  for  the  mouth 

piece  4  and  the  rigid  tube  3  in  the  neighbor- 
hood of  one  end  of  the  instrument  and  at  a 

short  distance  thereabove,  these  devices  may 
be  supported  from  the  phonograph  cabinet 

25  by  any  convenient  form  of  support,  as  Avell 
as  that  which  I  have  described  and  shown. 

The  member  for  connecting  the  neck  of 
the  reproducer  5  to  the  cylindrical  tube  3  is 

designated  b}- the  reference  numeral  G.    This 
30  hollow  member  is  tapering  in  form  and  its 

smaller  end  is  preferably  removably  connect- 
ed to  the  reproducer  neck  5  by  means  of  an 

elbow  7.  An  outwardlj''  projecting  bead  8 
is  preferably  formed  upon  the  member  6  and 

35  serves  to  determine  the  position  of  the  el- 
bow 7  thereon.  The  larger  end  of  the  mem- 

ber 6,  which  fits  fairly  closely,  although  not 
tightly  within  the  tube  3  is  provided  with 
an  inwardly  bent  lip  or  flange  9  which  makes 

40  substantially  a  ball  joint  so  that  the  member 
G  may  be  moved  to  one  side  or  upwardly  as 
shown  in  Fig.  2  without  disturbing  the  com- 

munication between  the  member  6  and  the 
tube  3. 

45  The  operation  of  the  device  will  be  ap- 
parent from  the  description  already'  given. 

As  the  phonograph  is  operated  the  traveling 
carriage  which  bears  the  reproducer  having 
the  neck  5  moves  transversely  to  the  man- 

50  drel  of  the  phonograiDh.  In  this  movement 
the  slidable  member  G  is  carried  with  the 
reproducer  and  telescopes  within  the  tube  3 
without  any  stress  or  strain  other  than  the 
slight  friction  of  one  body  moving  in  a  right 

55  line  longitudinally  within  the  other.  When 
a  record  has  been  played  and  it  is  desired 
to  move  the  reproducer  back  to  its  original 
position  the  reproducer  is  raised  in  the  usual 
fashion,    so    as   to   disengage    the    feed-nut 

60  from  the  feed-screw,  and  is  moved  toward 
the  left  as  shown  in  Fig.  1  and  the  slidable 

]  body  G  is  pushed  baclnvard  within  the  tube 
3  as  the  reproducer  is  retracted.  When  the 
reproducer  is  again  lowered  so  that  the 
stylus  will  track  the  record  the  operation  is  65 
repeated.  It  will  be  evident  that  with  the 
device  shown,  a  horn  may  be  used  which 
may  be  as  large  as  is  desired,  since  when  the 
horn  is  turned  so  as  to  be  directed  endwise 
of  the  phonograph,  as  shown  in  Fig.  1  the  70 
entire  length  of  the  phonograph  cabinet 
serves  as  a  supporting  base  for  the  horn 
and  it  would  be  practically  impossible  to 
overturn  this  cabinet  in  a  longitudinal  direc- 

tion by  the  use  of  a  horn  of  any  reasonable  75 
size.  The  horn,  however,  may  be  turned  in 
any  desired  direction,  as  will  be  evident. 

By  the  term  "permanently  positioned 
horn  section "  which  I  have  made  use  of 
above  and  which  is  used  in  the  claims,  I  80 
mean  the  horn  section  which  comprises  the 
mouth  piece  of  the  horn  and  which  is  pref- 

erably mounted  so  as  to  rotate  in  a  hori- 
zontal i^lane,  but  which  has  its  smaller  en- 
trance end  permanently  located  with  respect  85 

to  the  phonograph. 

Having  now   described  my  invention,  I 
claim : 

1.  In  a  phonograph,  the  combination  with 
a   permanently   positioned   horn  section,   a  90 
movable  reproducer,  a  fixed  tube  having  its 
longitudinal  axis  parallel  to  the  path  of  the 
movement  of  the  reproducer  and  communi- 

cating   with    said    permanentlj'    positioned 
horn  section  and  a  tapering  tube  attached  95 
to  the  neck  of  the  reproducer  and  adapted 
to  travel  in  a  straight  line  within  the  said 
tapering  tube   and   having  a   rounded  in- 

wardly  flanged   portion   at   its   larger  end 
where  it  slides  within  the  said  cylindrical  100 
tube  forming  thereby   a  substantially  ball 

joint,  substantially  as  set  foi'th. 
2.  In  a  phonograph,  the  combination  of  a 

permanently  positioned  horn   section,  sup- 
ported substantially  centrally  above  one  end  105 

of  the  phonograph  cabinet,  a  reproducer,  a 
fixed  tube  communicating  with  said  horn 
section  and  extending  longitudinally  of  the 
machine  and  substantial!}^  parallel  with  the 
path  of  movement  of  the  reproducer  and  a  no 
tube   having   a   rounded   inwardly   flanged 
portion  at  its  inner  end  adapted  to  slide  lon- 

gitudinally and  oscillate  transverse^  of  its 
axis  in  said  fixed  cylindrical  tube  and  hav- 

ing means  of  connection  with  said  repro-  115 
ducer,  substantially  as  set  forth. 

This   specification   signed   and   witnessed 
this  30th  dav  of  April  1908. 

WALTER  H.  MILLER. 
Witnesses : 

Fr-vxk  D.  Lewis, 
H.  H.  Dyke. 
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To  all  whom  it  may  concern: 
Be  it  known  that  I,  Jame-s  I.  Gemmili., 

citizen  of  the  United  States,  resident  of 

Cleveland;  county  of  Cuj'^ahoga,  and  State 
5  of  Ohio,  have  invented  a  new  and  useful  Im- 

provement in  Automatic  Phonographs  of 
the  Wax-Cjdinder  Type,  of  which  the  fol- 

lowing is  a  specification. 
The  principle  of  the  invention  is  herein 

10  explained,  and  the  best  mode  in  which  I 
have  applied  that  principle  so  as  to  differ- 

entiate it  from  all  other  inventions. 

My  invention  relates  to  automatically  op- 
erated  mechanisms,   and   particularly   to   a 

15  multiple  cylinder  record  phonograph. 
The  object,  of  said  invention  is  to  produce 

a  talking  machine  of  the  character  described, 
which  shall  be  continuous  in  its  action  and 

shall  operate  for  the  purpose  of  reproducing 
20  a  continuous  discourse  of  music  or  speech  of 

an  indefinite  length,  as  impressed  on  a  series 
of  tablets  or  phonographic  records,  which 
are  operated  automatically  by  the  machine 
without  any  attention  or  attendance  in  any 

25  way  by  the  operator,  and  in  so  operating 
these  tablets  or  records  to  do  so  with  the 

least  possible  expenditure  of  time  during  the 
silent  period  of  the  said  mechanism,  which 
occurs  between  the  finishing  of  one  record 

30  and  the  commencement  of  the  next  adjacent 
one.  In  carrying  out  this,  my  object,  I  have 
introduced  extremely  novel  mechanical  fea- 

tures in  the  preferred  forms  of  the  different 

mechanisms  comprisina'  the  machine,  which 
35  will  be  hereinafter  fully  illustrated  and  de- 

scribed, and  in  conformity  with  said  illus- 
tration and  description,  will  be  fully  set 

forth  in  the  claims  appended  hereto.  These 
results  are  obtained  by  the  mechanism  illus- 

40  trated  in  the  accompanying  drawings  which 
form  a  part  of  this  specification. 

Reference  being  had  at  this  juncture  to 
the  drawings,  Figure  I,  is  a  vertical  view  of 
the  machine  as  seen  from  the  front.    Fig.  II, 

45  a  vertical  view  of  the  machine  as  seen  from 

the  right  hand  side  of  the  aforementioned 
view  Fig.  I.  Fig.  Ill  is  a  plan  view  of  the 
top  of  the  mechanism,  the  bottom  of  which 
represents  the  side  of  the  machine  as  seen  in 

50  the  front  of  Fig.  II,  and  serves  to  disclose 
the  arrangement  of  the  inclined  jDlanes  or 
ways,  serving  to  conduct  records  from  one 
side  of  a  magazine  to  a  playing  position,  and 
thence  to  the  other  side  of  said  magazine. 

55  Fig.  IV  serves  to  show  the  preferred  form 

of  record  or  tablet  supporting  means.  Fig. 
V  discloses  a  portion  of  Fig.  IV,  being  an 
elevation  of  the  .section  shown  at  the  right 
hand  side  of  said  Fig.  IV.  Fig.  VI  is  a 
view  of  a  drum  cam  which  will  appear  ob-  60 
vious  in  Fig.  I.  Fig.  VII  is  diagrammatic, 
and  serves  to  show  a  broken  portion  of  a  rec- 

ord supporting  means  in  position  on  means 
for  revolving  same,  the  whole  being  sup- 

ported by  a  movable  platform,  hereinafter  65 
described,  and  in  connection  with  a  lever; 
the  whole  forming  a  part  of  the  mechanism 
in  connection  with  the  upper  part  of  the 
machine^  as  seen  in  Figs.  I  and  II.  Fig. 
VIII  is  an  end  view  or  plan  of  Fig.  VII,  70 
further  disclosing  relative  positions  of  the 
several  parts.  Fig.  IX  is  a  view  of  the  top 
plate  of  the  machine  together  with  the  mech- 

anism necessary  for  actuating  the  sound  box 
to  and  fro  on  and  over  the  record  tablet  be-  75 
ing  played.  Fig.  X  serves  to  show  in  detail 
some  of  the  parts  that  are  disclosed  in 

Fig.  IX. 
In  a  more  particular  consideration  of  these 

drawings,  it  will  be  found  that  similar  80 
figures  refer  to  similar  parts  throughout  the 
same,  and  r.gain  referring  to  the  drawings, 
in  Fig.  I,  1  represents  the  top  plate,  which 
is  attached  to  girders,  as  a  supporting  means, 
shown  at  2.  This  plate  is  perforated,  as  85 
shown  at  3 — 3,  Fig.  Ill,  through  which  is 
introduced  means  serving  as  a  magazine  for 
the  record  supporting  means  to  lie  in,  and 
through  which  the}^  travel.  This  magazine 
is  shown  at  4 — 4 — 4 — 4,  Fig.  I,  and  is  inti-  90 
mately  connected  with  a  pair  of  castings, 
one  of  wh.ich  is  shown  at  5,  which  serves  as 
a  connection  between  the  afore  -  mentioned 
magazines  on  the  either  side,  and  at  the  same 
time,  offers  a  continuous  path  for  the  said  95 
record  tablets,  and  supporting  means  for 

same,  as  will  appear  obvious  at  6 — 6 — 6. 
These  magazines  are  formed  or  built  up  of 
angular  ]:)ieces  of  sheet  metal,  the  shape  of 
which  is  better  disclosed  at  7 — 7  in  Fig.  Ill,  100 
and  are  tied  together  by  end  and  side  pieces 
8 — 8,  Fig.  I.  The  said  castings  5  and  the 
afore-mentioned  magazines  are  supported  by 
means  of  suspension  rods,  9 — 9,  attached  to 
the  said  castings  5  and  the  afore-mentionedi  106 
top  plate  or  platform  1.  As  a  part  of  the 
castings  5,  it  will  be  noted  that  I  have  at- 

tached thereto  on  eithen  side  a  system  of 

sprocket  wheels,  shown  at  10 — 10.  These 
sprocket  wheels  are  adapted  to  carry  a  pair  no 

""■■""■■■ 
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of  coiitiiuioiis  or  luulloRs  cliains.  one  only  of 

whifli  is  shown  in  F'v^.  I,  and  which  is  made 
uj)  of  a  series  of  peculiarly  formed  links,  as 
at  11.  These  links  are  each  and  severally 

5  supplied  with  a  small  roller,  shown  at 
12 — 12.  The  chains  as  a  whole  are  adapted 
to  enter  the  castin<>:s  at  ]ioints  13 — 13  in  Fijr. 
II,  and  to  proceed  around  the  curvature  of 
the  said  castings  on  the  under  side  of  the 

10  record  cr  tablet  supports  respectively.  The 
chains  are  adapted,  after  entering  tlie  said 

oi)enings  at  13 — 13,  to  roll  down  around  on 
the  flanged  projection  (m  said  castings, 
shown  at  14—14  in  Fig.  TI,  using  as  a  means 

15  intermediate  between  the  links  of  the  said 

chains  and  the  said  flanges,  the  afore-men- 
tioned rollers  12:  which  it  will  appear  ob- 

vious, reduces  friction  at  the  traveling  i)()int 
of  contact  with  the  castings  to  a  minimum. 

20  It  will  be  noted  that  the  portions  of  the  said 

links  at  either  end,  shown  at  lo — 1."3,  Fig.  I, 
are  so  proportioned  that  when  they  are  in 
position  in  the  chain  within  the  castings, 
they  as  a  whole,  for  that  portion  of  the  chain 

25  only,  will  conform  trul_y  to  the  cur\ature  of 
the  afore-mentioned  flanges  14 — 14.  It  will 
appear  obvioiis  by  this  much  of  my  disclo- 

sure and  description,  and  especially  to  those 
who  are  skilled  in  this  art,  that  inasmuch  as 

30  the  said  magazines  are  in  the  vertical,  and 

inasmuch  as  the  record  tablet  supporting- 
means  are  slid  able  therein,  being  closely  con- 
fined,  together  with  the  fact  that  from  the 
point  where  they  diverge  from  the  vertical 

35  to  the  curve  necessary  for  their  passage  to 
the  other  vertical  plane,  they  are  supported 
on  an  anti-friction  traveling  curved  support, 
that  this  method  for  conveying  record  tab- 

lets and  their  necessary  supports,  is  accom- 
40  plished  with  the  least  possible  friction  and 

retardance. 

We  will  next  view^  the  necessary  mecha- 
nism in  connection  herewith,  which  is  best 

shown  in  Fig.  I,  and  in  which  IG  is  one  side 
45  of  a  supporting  frame  and  in  turn  supported 

by  the  said  platform  1.  This  frame  sup- 
ports the  motor,  17.  connected  bv  a  train  of 

gears,  18,  19,  and  20,  to  the  first\spindle,  21. 
This  spindle  also  rotates  gearing  pinion,  22, 

50  geared  to  wheel,  23,  rotating  spindle,  24. 
Spindle  24  has  two  mechanisms  thereon 
which  are  not  disclosed,  but  of  which  a 
duplicate  is  shown  at  25.  These  mechanisms 
serve   to  impart   motion   by   mitered   gears 

55  from  the  spindle  24  to  the  spindle,  26,  also 
spindle,  27.  The  spindle  27  is  connected  to 
the  spindle,  28,  by  means  of  a  pair  of  the 
aforementioned  mitered  gears,  as  disclosed 
in  contact  with  each  other  at  29.    Said  spin- 

80  die  28  serves  to  rotate  the  wormed  gear 
wheel,  30,  hj  means  of  a  worm  cut  on  the 
extreme  upper  end,  at  31,  of  the  said  spindle 
28.  This  W'crm  gear  wheel  is  supported  on 
a  shaft,  shown  at  32,  Fig.  II,  said  shaft  serv- 

65  ing  in  addition,  as  a  supporting  means  for  a 

sleeve,  33,  which  serves  as  means  to  sui)port 
the  reproducer  or  sound  box,  hereinafter 
more  fully  described. 

Referring  back  to  the  spindle  20  in  Fig.  I, 
it  serves  to  actuate  one  of  two  vertical  70  ̂  
sijindles  by  means  of  gearing,  shown  at  34, 
imparting  motion  back  and  forward  through 
(piill-gcaring.  35 — 35,  which  are  supported 
on  the  two  abovementioned  vertical  spindles 
and  which  serve  to  impart  a  rotative  motion  75 
to  the  drum  cam  30.  The  reduction  of  mo- 

tion through  this  train  of  quill  gears,  being 
such,  that  the  cam  30,  makes  but  one  whole 
revolution  during  the  time  required  for  the 
complete  playing  of  one  record.  This  drum  80 
cam  is  again  disclosed  in  larger  detail  in 
Fig.  VI,  being  viewed  from  the  opposite 
side,  as  that  seen  in  Fig.  I.  It  will  be  noted, 

as  seen  in  Fig.  VI,  that  this  cam  has  a  pro- 
tuberance, shown  at  37,  which  serves  to  en-  85 

gage  a  roller  member,  38,  in  connection  with 
an  elevator  rod,  39,  passing  through ,  (as  a 
guide  way)  the  motor  platform,  40.  The 
said  roller  38  and  the  protuberance  37  are  en- 

tirely hidden  in  the  assembly  drawing.  Fig.  90 
I,  but  the  rod  39  and  the  platform  40  with 
their  relative  positions  to  each  other  are 
clearly  shown.  The  use  and  function  of 
this  elevator  rod  39  will  be  hereinafter  more 

fully  explained.  95 
A  lever,  41,  Fig.  I,  it  will  be  noticed, 

passes  on  the  farthermost  side  of  the  cam 
30,  and  at  a  point  central  with  the  cam  30, 
better  defined  as  at  42.  The  afore-mentioned 

lever  is  designed,  to  be  connected  to  the  said  100 
cam,  by  means  of  a  roller  bearing  extending 
sidewise  from  the  said  lever  and  into  the 

milled  slot  on  said  cam,  shown  at  43. 
Taking  up  the  relative  rotary  motions  of 

this  mechanism  as  far  as  disclosed,  we  will  105 
consider  the  motor  as  in  action,  consequently 
all  of  the  gearing  in  motion  rotating  the 
several  parts  in  the  following  relative  ratio 
to  each  other;  considering  that  the  standard 

speed  for  a  record  tablet  as  now  made  is  one  HO 
hundred  and  sixty  revolutions  to  the  minute, 
and  to  properly  give  a  reproduction  of  its 
subject,  the  ratio  of  the  different  speeds  of 
the  several  different  parts  are  so  arranged 

as  to  produce  three  hundred  and  fifty  revo-  115 
lutions  of  the  record  support,  during  one 
complete  revolution  of  the  mechanism  as  a 
whole,  and  this  will  he  found  to  be  sufficient 

to  play  the  longest  record. 

Again  considering  the  record  tablet  sup-  120 
Ijorting  means  44  as  necessarilj^  making  three 
hundred  and  fiftj^  revolutions  to  reproduce 
its  subject,  and  in  connection  therewith,  said 
cam  30.  I  have  arranged  the  intermediate 

gearing  in  such  a  manner  as  to  produce  a  1^5 ratio  of  movements  between  the  said  record 

support,  then  in  action,  and  the  said  cam :  in 
the  proportion  of  three  hundred  and  fifty 
i-evolutions  for  the  former,  to  one  revolution 
of  the  latter.     In  connection  Avith  said  cam  130 
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3G  and  lever  41,  the  said  lever  is  divided  at  a 
point,  45,  and  the  two  resultant  ends  are 
brouffht  around  the  magazine,  one  of  which 
is  shown  at  46,  Fig.  I,  and  both  of  which 

5  may  be  seen  at  47 — 47,  Fig.  II.  These  lever 
ends  are  connected  to  links,  48,  which  are  in 
turn  connected  to  slidable  members,  49,  and 
one  of  which  is  shown  in  Fig.  I,  but  which 
are  not  entirely  seen  in  Fig.  II,  with  the 

10  exception  of  those  portions  which  are  above 
the  platform  1,  as  shown  in  Fig.  II.  This 
last  named  pair  of  members  49  will  be  again 
alluded  to  in  connection  with  the  entire  ac- 

tion of  the  machine  as  a  whole. 

15  Lever  41,  Fig.  I,  is  weighted  by  a  cylin- 
drical weight,  shown  at  50.  Considering  the 

gearing  in  connection  with  the  afore-men- 
tioned spindle  24  and  the  gear  wheel  23;  a 

gear,  51,  supported  on  spindle,  52,  serA^es  to 
20  iuipart  motion  tiirough  said  spindle  52  to  a 

pinion,  shown  at  dotted  line  position,  53,  in 
contact  with  a  gear  wheel,  54,  as  disclosed  in 

Fig.  VII.  This  gear  wheel  is  suppoi^ted  on 
and  rotates  the  spindle,  55,  shown  in  Figs.  I, 

25  VII,  and  VIII.    This  spindle  65  supports  the 
wheels,  56 — 56,  by  means  of  the  platform 
combination  of  parts  57  and  58,  also  spin- 

dle. 59. 
The   screw   shown   in   Fig.   VIII,   at   60, 

30  serves  as  a  connecting  point  for  the  afore- 
mentioned elevator  rod  39,  and  the  screw, 

61,  serves  as  a  connecting  point  for  one  of  a 
pair  of  elevator  rods,  one  of  which  is  shown 
at  62,  Fig.  I,  and  both  of  which  are  shown 

35  at  62,  Fig.  IX.  The  function  of  these  ele- 
vator rods  together  with  their  connecting 

piece  at  the  topmost  extremity,  shown  at  63, 
Figs.  IX  and  X,  will  be  taken  up  herein- after. 

40  Considering  the  shaft  32,  as  disclosed  in 
Figs.  IX  and  X,  as  hereinbefore  stated,  it 
is  rotated  by  the  permanently  attached 
worm  gear  30,  and  in  connection  therewith 
I  have  supplied  a  slidable  moving,  rotating 

45  drum,  64,  which  is  free  on  the  shaft  32.  This 
drum,  Avhen  forcibly  engaged  frictionally, 
with  the  worm  wheel  30  it  is  rotated  with 
same  and  when  it  is  released  from  said  fric- 
tional  engagement,  it  is  free  to  be  revolved 

50  and  unwound  by  the  string  which  was  Avound 
upon  it,  the  string  being  actuated  by  the 
gravity  of  the  weight  79,  in  Fig.  IX.  This 

drum  "has  a  flanged  piece,  65,  and  a  larger 
flanged  piece,  66^  at  the  end  adjacent  to  the 

55  worm  gear,  Avhich  is  adapted  to  fit  snugly 
Avith  some  friction  to  the  side  of  said  gear, 
and  Avhen  so  engaged,  it  Avill  rotate  with  said 

gear  30;  a  sleeve  33,  hereinafter  again  men- 
tioned, is  mounted  on  said  shaft  32,  and  is 

60  free  to  slide  thereon.  Said  shaft  32  is  drilled 
in  from  its  outermost  end,  67,  and  into  this 
drilled  hole,  a  slot  68,  is  punctured,  passing 
clear  through  the  entire  diameter  of  said 
shaft.     Within  the  aforementioned  hole  in 

65  said  shaft  I  adapt  a  pin,  69,  which  extends 

to  the  position  and  beyond  same,  indicated 
at  70.  Said  indication  70  also  serves  to 
show  a  cross  pin,  which  is  attached  to  the 
afore -mentioned  pin  69,  passing  clear 
through  said  pin  and  extending  outAvardly  70 
on  either  side  through  the  said  slot  68  suffi- 

ciently far  enough  to  allow  said  pin  70  to 
engage  the  end  of  the  said  drum  64,  and 
impinging  on  the  end  flanged  piece  65. 

The  member,  71,  serves  to  intimately  en-   75 
gage  and  connect  the  afore-mentioned  pin  69 
with  the  member  of  the  platform  combina- 

tion, shown  at  58,  Figs.  VII  and  VIII,  and 
by  means  of  a  roller  anti-friction  member, 
72,  Figs.  VII  and  VIII.    The  drum  64  when   80 
actuated,  serA^es  to  Avind  ujDon  itself  a  cord, 
shoAvn  at  73,  and  which  is  easily  traceable 
through  its  entire  length  in  Fig.  IX,  pass- 

ing over  pulley  wheels,  74,  75,  76,  77,  and 
78,  extending  from  last  named  point  down-   85 
ward,  and  an  CA^en  tension  being  kept  there- 

on at  all  times  by  a  weight,  79.    This  cord 
is  attached  to  the  afore-mentioned  slecA^e  33 
at  a  point,  80,  and  Avhen  wound  upon  said 
drum  64,  and  at  the  proper  speed,  it  serves  90 
to  draw  said  sleeA^e  33,  carrying  the  repro- 

ducer or  sound-box,  along  said  shaft  32,  as 
hereinafter  described  in  detail. 

As  a  connecting  means  between  the  afore- 
mentioned magazines  4 — 4,  I  shoAv  an  in-  95 

clined  plane  or  run-way  disclosed  at  81,  Fig. 
I,  and  aa'ain  shown  at  81 — 81 — 81 — 81,  in 

Fig.  III."  The  tongued  portions  of  81—81, in  Fig.  Ill,  shown  at  82 — 82,  serve  to  carry 
out  the  idea  of  the  plane  of  said  run-way  100 
even  to  a  point  directly  above  the  comnion 
center  of  the  spindle  59,  (as  seen  in  Fig. 
VIII,  supporting  a  pair  of  wheels  56),  and 
at  the  same  time,  allowing  sufficient  room 
between  the  said  tongue  and  the  outermost  105 
edges  of  the  said  inclined  plane  for  the  afore- 

mentioned Avheels  to  rise  through,  in  con- 
formity with  the  motion  of  the  portion  of 

the  Avheel  platform  combination,  shoAvn  at 
58.  Figs.  VII  and  VIII.  HO 
The  holes  in  the  plate,  Fig.  Ill,  desig- 

nated as  a — a — a — a,  are  adapted  as  screw 
positions  for  holding  the  standards,  S3 — 83, 
shown  more  clearly  in  Fig.  IX.  The  hole, 
5,  serA^es  for  the  cord  73  to  pass  through.  115 
The  holes,  c — r,  are  adapted  to  the  mem- 

bers 62 — 62,  while  the  slot,  d.  allows  for  the 
free  workino;  of  the  member  71,  shoAvn  in 
Figs.  VII.  VIII,  IX  and  X.  The  hole,  e,  is 

positioned  for  the  accommodation  of  the  A'er-  120 tical  shaft  28. 
Considering  Fig.  IV.  in  which  I  show  a 

novel  means  as  a  support  for  a  record  tab- 
let, describing  same  in  detail,  84  shows  a 

member  with  an  extended  flanged  end,  85,  125 
and  Avhich  is  holloAV  from  end  to  end,  as 

shoAvn  by  shading  interiorly.  This  mem- ber 84  is  disclosecl  in  s^tion  showing  the 

position  of  a  record  tablet  in  black.  Inter- 
stices or  slots,  shoAvn  at  86—86,  are  milled  130 
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or  cut  on  the  exterior  of  the  said  member 

84,  said  slots  being  two  in  number,  and  ex- 
tending from  the  exterior  to  the  interior  of 

said  member  as  shown.  At  llie  right  hand 
5  end  of  said  member  84  I  show  sectionally  a 

ring,  87,  whicli  is  adapted  to  fit  on  a  nicked 
down  portion  of  said  member  84,  as  dis- 

closed at  88.  This  ring  87  together  with 
the  flared  end  85  are  both  of  the  same  diam- 

10  I'ter,  and  slightly  larger  than  the  common 
diameter  of  a  phonographic  record  tal)let. 
The  limited  distance  between  the  innermost 

side  of  said  ring  87  and  the  flared  end  85,  as 
occupied  by  the  said  record  tal)let.  is  of  such 

15  a  dimension  as  to  allow  a  very  slight  length- 
wise play  of  the  said  record,  not  for  the 

l)urpose  of  allowing  the  record  lee  way,  but 
rather  to  be  sure  that  the  afore-mentionetl 
ring  87  will  rest  uniformly  on  the  member 

20  S4  at  the  position  indicated  at  88.  without 
binding  on  the  said  record.  In  order  to  ob- 

tain this  result,  I  turn  the  member  84  down 
to  a  diameter  small  enough  to  allow  the 
record  tablet  to  freelj^  slip  thereon,  and  for 

25  the  purpose  of  securing  the  rotation  of  same 

•  I  (.lepend  upon  a  pair  of  springs  within  the 
sl<)ts  SG — 8G,  one  of  said  springs  only  being 
shown   at   89.     These  springs  are  held   in 
place  as  will  appear  obvious  by  reason  of 

iJO  the  spring  ends  proper  being  engaged  with 
the  innermost  side  of  the  member  84  at  their 

two  extremities,  and  being  held  in  that  posi- 
tion by  spring  end  members,  90 — 90,  which 

serve  to  engage  the  outermost  surface  at  the 
il5  two  extremes  of  the  milled  slot.  These  springs 

engage  with  a  firm  slight  pressure  on  the 
innermost  side  of  the  wax  cylinder  record 
tablet.  In  further  describing  the  end  ring 
87.  it  is  held  in  place  on  member  84  by  means 

40  of  a  sj^ring  press  clip,  91,  engaging  with  a 
slot  cut  for  that  purpose  in  member  84. 
The  sprinc:  and  clip  appear  obvious  in 
Fig.  V. 

Before  going  farther  I  wish   to  call  at- 
45  tention  to  the  fact  that  when  these  record 

tablet  supporting  members  84  are  in  contact 

witli  each  other  at  points  S")  and  87.  that  it 
is  physically  impossible  for  one  record  tablet 
to  touch  or  interfere  with  the  next  adjacent 

50  tablet. 

Taking  up  the  description  of  the  entire  ac- 
tion of  this  machine,  we  will  assume  that  the 

magazine  4  has  been  filled  with  record  sup- 
porting parts  44  in  the  manner  as  disclosed 

55  in  Fig.  I.  together  with  the  record  support- 
ing means  with  its  record  as  in  position  at 

44  with  the  reproducer  stylus  in  contact 
therewith  as  shown.  T^pon  the  motor  being 
started  with  all  of  the  parts  in  position  as 

60  shoAvn.  the  first  action  that  will  take  phice 
Avill  be  the  elevating  of  the  rod  39,  Avhich 
engages  the  platform  member  58,  serving  to 
elevate  the  Avheels  a6  on  the  spindle  59  at 
once  elevating  the  sound  box  together  with 

65  the  sleeve  33  and  the  record  44,  but  in  such 

a  manner  due  to  leverage  proportion,  as  will 

appear  obvious,  so  that  the  sound  box  is  re- 
moved from  off  the  record,  and  is  continued 

to  be  pushed  ujiward  by  means  of  the  mem- 
bei-s  02  and  the  member  03,  as  shown  in  Figs.  70 
IX  and  X,  the  said  last  action  being  greater 
than  tlie  u|)ward  action  of  said  record  sup- 

porting means.  Immediately  upon  the  rec- 
ord  support  having  been  elevated  to  nearly 
the  extreme  of  the  motion  of  said  members  75 
58,  50,  and  59,  the  said  re(;ord  support  44 
has  been  presented  to,  and  over  the  top  of 
the  wheels  56,  and  immediately  engage  the 
I'un-Avay  81  and  roll  down,  falling  into  a 
position  within  the  magazine,  and  therebj'  go 
resting  directly  in  contact  with  the  last  pre- 

ceding record  supporting  means.  Immedi- 
ately thereafter,  the  whole  mechanism  still 

being  in  motion,  the  cam  36  having  advanced 
slightly,  yet  sufficiently  to  bring  the  vertical  85 
part  of  the  milled  slot  43,  as  seen  in  Fig.  VI, 
in  alinement  with  the  afore-mentioned  roller 

l>oaring  on  the  afore-mentioned  lever  41, 

thereb}'  releasing  said  lever,  which  is  im- 
mediateh^  drawn  down,  said  drawing  down  90 
being  effected  by  the  afore-mentioned 
weight  50,  Fig.  I,  and  thus  by  means  of  the 
divided  ends  of  said  lever  at  46,  links  48 
and  sliding  members  49,  causing  engagement 
of  the  hooked  ends  of  members  49,  and  95 

shown  as  49',  with  the  member  44  just  rolled 
in.  The  action  of  this  weighted  lever  and 
connected  parts  above  mentioned,  serves  to 
bring  the  member  44  down  to  the  position 

shown  at  44".  In  thus  doing,  the  whole  se-  lOO 
ries  of  record  supports  are  forcibly  dis- 

placed, raising  the  other  side  of  said  series 

proportionately,  which  said  action  rolls  an- 
other member  44  out  upon  the  inclined  plane 

or  run-way  81,  wliereupon  it  rolls  down  by  105 

gravitj'  to  a  point  where  it  rolls  into  the 
opening  between  the  wheels  56  and  the 
weight  thus  applied  to  that  combination  of 
wheels  connected  to  the  movable  member  58 
causes  the  elevator  39  and  the  members  62,  110 
with  their  relative  member  03,  to  move 
downward.  This  motion  serves  to  lower  the 

stjdus  of  the  reproducer  onto  the  record 
the  sleeve  33  having  been  removed  to  the 
proper  position  normally  assumed  by  the  115 
said  member  as  a  starting  position  for  re- 

production of  sound.  This  position  was  at- 
tained during  tlie  time  that  the  last  named 

member  44  consumed  after  it  left  its  revolv- 
ing position,  and  ])rior  to  its  rolling  into  the  120 

magazine.  Said  motion,  to  the  normal  start- 
ing position,  was  produced  by  the  weight  79, 

as  disclosed  in  Fig.  TX,  and  as  hereinbefore  ■ 
described.  I 

The  unreeling  of  the  cord  73  was  made  125 
possible  by  the  fact  that  the  member  58, 
shown  in  Fig.  VII.  was  at  that  time  in  an 
elevated  position,  consequently,  the  roller 
member  72  had  ceased  to  exert  pressure 
through  contact  with  the  member  71,  and  130 
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therefore  the  member  71  had  ceased  its  con- 
tact pressure  with  members.  69,  TO,  65,  64, 

and  66.  the  action  of  which  Avould  be  to 
allow  the  said  reel  64  to  rotate  freely  on  the 

6  shaft  32,  as  shown  in  Figs.  IX  and  X.  Im- 
mediately upon  the  record  supporting  means 

having  rolled  into  position  with  said  wheels 

56 — 56,  and  depressing  a  portion  of  that 
combination,  as  shown,  the  member  58  has 

10  again  caused  the  portion  72  to  engage  mem- 
ber 71,  producing  an  opposite  effect  through 

member  71,  the  parts  69,  70,  65,  64,  and  66, 
as  last  described,  thereby  causing  the  mem- 

ber 66  to  engage  frictionally  with  the  re- 
15  volving  worm  gear  30,  and  at  once  proceed- 

ing to  wind  up  the  cord  73,  which  in  con- 
nection with  member  33  bearing  the  sound 

box,  proceeds  to  traverse  the  revolving  rec- 
ord   and    thus    synchronously    follow    the 

20  threaded  track  on  the  record  being  played. 
The  speed  of  the  said  worm  30  and  shaft  32, 
Figs.  IX  and  X,  is  so  modulated  as  to  pro- 

duce this  result.  The  second  action  of  the 
machine,  and  so  on,  are  simply  repetitions  of 

25  this  action  as  described,  and  the  members 
12 — 12,  10 — 10,  as  shown  in  Fig.  I,  consti- 

tuting the  operative  members  in  connection 
with  the  castings  5,  serve  to  supply  an  ever 
changing,  supporting  pathway,  traveling  at 

30  all  times  true  as  to  the  common  radius,  of 
the  path  of  the  afore-mentioned  record  sup- 

porting means,  from  one  vertical  plane  to 
the  other. 

While  the  form  of  reproducing  machine 
35  is  a  i^honograph,  as  herein  shown  and  de- 

scribed, still  it  must  be  obvious  that  any 
form  of  reproducing,  or  producing  mecha- 

nism may  be  used  in  connection  with  the 
several   stated  features   of  this  mechanism 

■^0  without  departing  from  the  spirit  or  embodi- 
ment of  this  invention  in  the  least. 

This  machine  is  not  essentially  a  coin- 
operated  machine,  but  it  may  be  adapted 
to  be  operated  by  the  usual  coin  slot  and 

■*5  switching  device  for  starting  and  stopping 
the  motor.  I  wish  particularly  at  this  point 
to  call  attention  to  some  of  the  more  im- 

portant features  connected  in  the  operation 
of  this,  my  invention,  which  will  differen- 

^^  tiate  the  same  from  the  prior  art  as  known 
to  me,  and  which  are  as  follows,  to  wit : 

(1)  A  series  of  records  are  carried  en- 
tirely through  a  cycle  of  motion,  each  one  in 

contact  with  its  predecessor,  and  the  one 
superseding  it,  except  at  a  time  in  which 

each  individual  serial ,  record  supporting- 
means  must  leave  that  contact,  rolling  down 

an  inclined  plane  to  a  playing  position,  be- 
ing played  and  thence  rolling  down  the  said 

inclined  plane  into  contact  with  its  prede- 
cessor. 

(2)  The  records  of  the  series  are  uni- 
formly spaced  apart  in  the  magazine,  and 

fill  every  position   in  the  complete  circuit 

*^  through  which  the  series  moves,  and  in  con- 

55 

60 

80 

95 

tact  one  with  the  other  without  any  record 
arbor  supporting  means,  such  as  an  indi- 

vidual or  serial  supporting  means,  as  is  dis- 
closed in  the  prior  art. 

(3)  The  record  supporting  means  are  sue-  70 
cessively  displaced  from  the  series  and  mag- 

azine and  of  their  own  gravity,  roll  into  a 
playing  position,  are  played,  and  are  then 
rolled  of  their  own  gravity  into  another 
position  in  the  said  magazine  and  series,  75 
than  from  which  they  were  displaced. 

(4)  The  record  supporting  means  in  this, 
my  invention,  are  hollow  and  are  without  a 
central  support  such  as  a  spindle  or  a  shaft, 
and  are  not  rotated  about  their  common  cen- 

ters, but  are  rolled  to  attain  rotary  motion, 
thus  differentiating  this  portion  of  my  in- 

vention from  all  other  prior  art. 
(5)  Cylinder  records  together  with  their 

supporting  means  are  bodily  displaced  from  §5 
the  magazine,  and  roll  from  the  displaced 
position  into  playing  position,  and  are  then 
replaced  in  a  different  position  in  said  mag- 

azines,   without    displacing   them   in   their ' 
relative  positions,  in  the  said  series  with  re-  90 
lation  to  each  other,  taking  into  considera- 

tion their  individual  titles,  and  the  manner 
of  entertainment  relative  to  each  individual 
record. 

Having  thus  described  my  invention 
clearly  and  in  conformity  with  the  disclo- 

sures or  drawings,  so  that  those  who  are 
skilled  in  the  art  to  which  this  appertains, 
may  make  and  use  same,  what  I  claim  and 

wish  to  protect  by  Letters  Patent  is — 
1.  In  mechanism  of  the  character  de- 

scribed, in  combination,  a  sound  reproducing 
machine;  a  series  of  records;  and  means 

adapted  to  advance  the  latter  along  a  por- 
tion of  a  path  of  movement ;  said  records 

j;;olling  by  gravity  to  complete  their  path  of movement. 

2.  In  mechanism  of  the  character  de- 
scribed, in  combination,  a  sound  reproducing 

machine;  a  series  of  records;  means  forming  110 
a  path  along  which  the  latter  may  travel, 
said  records  rolling  by  gravity  along  a  por- 

tion of  said  path;  and  mechanical  means 
adapted  to  advance  said  records  along  the 
remainder  of  said  path,  the  means  forming  115 
said  path  of  movement  being  so  arranged 
relatively  to  said  machine  that  said  records 
are  successively  brought  into  playing  posi- 

tion along  that  portion  of  their  path  where 
they  roll  by-  gravity.  ,120 

3.  In  mechanism  of  the  character  de- 
scribed, in  combination,  a  sound  reprodu.cing 

machine;  a  series  of  records;  and  means 

adapted  to  advance  the  latter  along  a  i)or- 
tion  of  a  path  of  movement,  said  record;; 

rolling  ̂ b}^  gravity  to  complete  said  move- 
ment, whereby  said  records  are  successively 

brought  into  playing  position  upon  said 
machine. 

4.  In    mechanism    of    the    character    de-  130 
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scribed,  in  combination,  a  sound  reproducing 

machine;  a  series  of  rt-cords;  meclianical 
means  to  advance  the  hitter  along  a  por- 

tion of  a  complete  circuit,  said  records 
5  rolling  by  gravity  to  complete  said  circuit, 

and  being  successively  brought  during  said 

gravity-eifected  advance  into  playing  posi- 
tion upon  said  machine. 

.■).  In    mechanism    of    the    character    de- 
10  scribed,  in  combination,  a  sound  reproducing 

machine;  a  series  of  records;  means  adapted 
to  advance  the  latter  along  a  portion  of  a 
I^ath  of  movement  intermittently,  said 

records  I'olling  by  gravity  to  complete  said 
15  movement,  wherelby  said  records  are  succes- 

sively brought  into  playing  position  upon 
said  machine. 

6.  In  mechanism  of  the  character  de- 
scribed, in  combination,  a  sound  reproducing 

20  machine;  a  scries  of  records:  and  mechani- 
cal means  adapted  to  advance  the  latter 

along  a  portion  of  a  path  of  movement,  said 
records  i;olling  by  gravity  to  complete  said 
path  of  movement,  said   mechanical   means 

25  acting  upon  all  of  said  records  at  a  certain 

time,  and  gravity  being  the  onl}'^  positive 
force  acting  upon  each  individual  record  in 
completing  its  path  of  movement. 

7.  In    mechanism    of    the    character    de- 
30  scribed,  in  combination,  a  sound  reproducing 

machine ;  a  series  of  records ;  means  forming 
a  path  of  movement  along  which  the  latter 
may  travel,  said  records  rolling  by  gravity 
along  a   portion  of  said   path;   and  means 

35  adapted  to  advance  said  records  along  the 
remainder  of  said  path,  said  advancing 
means  acting  upon  all  of  said  records  for  a 

portion  of  the  path  of  movement  and  grav- 
ity being  the  only  positive  force  acting  upon 

40  each  individual  record  in  completing  the 
path  of  movement,  the  means  forming  the 
said  i^ath  of  movement  being  so  arranged 
relatively  to  said  machine  that  said  records 

are  snccessivel}"  brought  into  playing  posi- 
45  tion  thereon. 

8.  In  mechanism  of  the  character  de- 
scribed, in  combination,  a  sound  reproducing 

machine;  a  series  of  records;  means  adapted 
to  bring  the  reproducer  of  said  machine  into 

50  playing  position;  and  means  adapted  to 
advance  said  records  along  a  portion  of  a 
path  of  movement,  said  records  ro]jiug  l)y 
giayityta  complete  said  path  of  movement. 

9.  In  mechanism  of  the  character  de- 

55  scribed,  in  combination,  a  sound  reproduc- 
ing machine;  a  series  of  records;  and  means 

ariapted  to  bring  the  reproducing  of  said 
machine  into  playing  position;  and  mechani- 

cal means  acting  to  intermittenth'  advance 
60  said  records  along  a  portion  of  a  path  of 

movement,  said  records  I'olling  by  g^rayity  to 
complete  said  path  of  movement. 

10.  In  mechanism  of  the  character  de- 
scribed, in  combination,  a  sound  reproducing 

machine;  a  series  of  records;  means  adapted  65 
to  advance  the  latter  along  a  portion  of  a 
path  of  movement,  said  records  moving  by 
gravity    to   complete   said    movement,    said 
force  of  gravity  becoming  positively  effec- 

tive subsequent  to  the  commenceujent  of,  and  70 
consequent  upon,  the  action  of  said  means, 

said  grnvity-ell'ected  movement  resulting  in 
the  removal   from  said  series,  and   the   re- 

placement  therein,   of  the   records   affected 
thereby,   whereby   said    records   are   succes-  75 
sively  brought  into  relative  playing  position 
upon  said  machine. 

11.  In    mechanism    of   the    character   de- 
scribed, in  combination,  a  sound  reproducing 

machine;  a  series  of  records;  means  adapted  80 
to  intermittently  advance  the  latter  along  a 
portion  of  a  path  of  movement,  said  records 

moving  by  gravity  to  complete  .said  niove- 
nTent,  said  force  of  gravity  becoming  po.-i- 
tively  effective  subsequent  to  the  commence-  85 
ment  of,  and  consequent  upon,  the  action  of 

said  means,  each  gravity-effected  movement 
resulting  in   the  removal   from  said   series, 

and  the  replacement  therein,  of  a  record  af- 
fected thereby,  vrhereby  said  records  are  sue-  90 

cessively  brought  into  playing  position  upon 
said  machine. 

12.  In  mechanism  of  the  character  de- 
scribed, in  combination,  a  sound  reproducing 

machine:  a  series  of  records;  and  means  95 
adapted  to  advance  the  latter  along  a  por- 

tion of  a  path  ui  movement,  said  records 

mcmjig  bv  grtuity  to  complete  said  move- 
ment, individual  records  being  subjected  to 

a   plurality   of  gravity-effected   movements  100 
while    ti'aversing    their    complete    path    of 
movement,  whereby  said  records  are  succes- 

sively brought   into  playing  position  upon 
said  machine. 

13.  In    mechanism   of   the    character    de-  105 
scribed,  in  combination,  a  sound  reproducing 
machine:  a  series  of  records:  means  adapted 
to  bring  the  reproducer  of  said  machine  into 
playing  position :  and  mechanical  means 

adapted  to  intermittently  advance  said  rec-  110 
ords  along  a  portion  of  a  jDath  of  movement, 

the  completion  of  said  movement  being  ef- 
fected by  the  rojling  of  said  records,  said 

completion  being  consequent  upon,  and  sub- 
sequent to,  the  movement  effected  by  said  115 

advancing  means.  Avhereby  said  records  ai"e 
successively  brought  into  playing  position 

upon  said  machine. 
14.  In    mechanism   of   the   character   de- 

scribed, in  combination,  a  sound  reproducing  120 
machine;  a  series  of  records;  means  adapted 
to  bring  the  reproducer  of  said  machine  into 

playing  position;  means  adapted  to  advance 
said  records  along  a  portion  of  a  path  of 
movement;  the  completion  of  said  movement  125 
being  effected  by  the  rolling  of  said  .r£C£Lrds. 
said  completion  being  consequent  upon,  and 
subsequent  to,  the  movement  effected  by  said 



I 

I 
978,014 

advancing  means,  whereby  said  machine  and 
said  records  are  successively  brought  into 
rehitive  playing  position. 

15.  In    mechanism   of   the   character   de- 

5  scribed,  in  combination,  a  sound  i-eproducing 
machine ;  a  series  of  records ;  means  adapted 
to  bring  the  reproducer  of  said  machine  into 
playing  position;  and  mechanical  means 
adapted  to  intermittently  advance  said  rec- 

10  ords  along  a  portion  of  a  path  of  movement, 
the  completion  of  said  movement  being  ef-' 
fected  by  the  ro]ling_QjLsaid-a'ecords  indi- 

vidually, said  completion  of  the  movement 
being  consequent  upon  and  subsequent  to  the 

15  movement  effected  by  said  advancing  means 

wherebj'-  said  records  are  successively 
brought  into  playing  position  upon  said  ma- 
chine. 

16.  In   mechanism   of   the    character   de- 

20  scribed,  in  combination,  a  sound  reproducing 
machine;  a  series  of  records;  and  means  so 
arranged  and  actuated  as  to  cause  a  record 

bv.,jxilliiig'  to  assume  its  playing  position 
upon  said  machine  and  to  be  displaced  there- 

25  from. 
17.  In  mechanism  of  the  character  de- 

scribed, in  combination,  a  sound  reproduc- 
ing machine;  a  series  of  records;  means  so 

arranged  and  actuated  as  to  cause  one  of 

30  said  records  byj^olling^to  assume  its  plajdng 
position  upon  said  machine  and  to  be  dis- 

placed therefrom ;  and  means  adapted  to  ro- 
tate the  record  vrhile  in  its  playing  position. 

18.  In  mechanism  of  the  character  de- 

35  scribed,  in  combination,  a  sound  reproduc- 
ing machine;  a  series  of  records;  means  so 

arranged  and  actuated  as  to  cause  a  record 
l)y_rollin_g  to  assume  its  playing  jiosition 
upon  said  machine  and  to  be  disjolaced  there- 

40  from;  and  means  adapted  to  engage  said 
record  b,y  rolling  contact  while  the  same  is  in 
its  playing  position. 

19.  In  mechanism  of  the  character  de- 

scribed, in  combination,  a  sound  reproduc- 
45  ing  machine;  a  series  of  records;  means 

adapted  to  advance  said  series  as  a  whole, 

wherein  a  record  forms  a  part  of  said  ad- 
vancing means,  said  means  so  aiTanged  and 

actuated  as  to  cause  said  records  by_rol]ing,. 
50  to  assume  successively  their  playing  posi- 

tions upon  said  machine. 
20.  In  mechanism  of  the  character  de- 

scribed, in  combination,  a  sound  reproduc- 
ing  machine ;    a   series   of   records ;   means 

55  adapted  to  advance,  intermittently,  said  se- 
ries as  a  whole;  said  means  so  arranged  and 

actuated  as  to  cause  said  records  bj^rolling 
successivelj^  to  assume  their  playing  posi- 

tions upon  said  machine,  said  rolling  motion 
60  becoming  effective  immediately  preceding, 

and  immediately  subsequent  to,  the  com- 
mencement of  each  of  said  intermittent  ad- 

vances. 

21.  In   mechanism   of   the   character   de- 

scribed, in  combination,  a  sound  reproduc-  65 
ing  machine ;  a  plurality  of  shafts  with  roll- 

ers, said  rollers  adapted  as  the  only  support- 
ing means  to  retain  a  record  in  a  playing 

position  upon  said  machine;  means  for  ro- 
tating said  shafts;  a  series  of  records;  means  70 

adapted  to  advance  intermittently  said  series 
as  a  whole,  each  of  said  advances  effecting 
the  movement  of  a  record  to  its  playing  po- 

sition ;   said  records  ̂ ngagingsaid  pollers 

while  the  records  are  in  tfei^Taymg^po^-  75 tions  a£L-as.l£Lbe  rptatfidJ:i^,j:QlliagL.j::xiatact. 
therewith. 

'i'i.  In   mechanism    of   the  character   de- 
scribed, in  combination,  a  sound  producing 

machine;  a  pair  of  rotary  shafts  and  a  frame  80 

work  therefor,  to  support  the  same;  vn1]£i- 
Vidi££ls  mounted  upon  said  shafts  and  adapt- 

ed as  a  rolling,  supporting  means  tiLxatate 
n  repord  wljjle  in  its_  playing  position  upon 
said    machine;    meansior    rotating    said  85 
shafts;  a  series  of  records;  means  adapted 
to  advance  intermittent^  said  series  as  a 
whole,  each  of  said  advances  effecting  the 
movement  of  a  record  to  its  playing  posi- 

tion, where  it  is  rotated;  and  means  adapted  90 
to  permit  said  records  to  move  from  the  ro- 

tating position. 
23.  In  mechanism  of  the  character  de- 

scribed, in  combination,  a  sound  reproduc- 
ing machine;    a   series   of   records;   means 

^S 

s  95 

adapted  to  advance  said  series  as  a  whole, 
each  of  said  advances  effecting  the  rolling 
movementuDi  a  record  to  a  playing  posiHoiT 
relative  to  said  machine;  and  means  adapted 
to  rotate  said  recoixls  while  in  their  respec-  lOO 
tive  plaj'ing  positions;  said  records  also  roll- 

ing by  gravity  again  into  said  series. 
24.  In  mechanism  of  the  character  de- 

scribed, in  combination,  a  sound  reproduc- 
ing machine;  a  pair  of  rotary  shafts;  roller  105 

wheels  mounted  thereon  and  adapted  as  a 
rolling,  supporting  means  for  a  record; 
means  for  rotating  said  shafts;  a  series  of 

records  comprising  a  plurality  of  communi- 
cating columns;  means  adapted  to  advance  110 

said  series  as  a  whole,  each  of  said  advances 
effecting  the  movement  of  a  record  from  one 
of  said  columns  to. a  position  upon  said  roll- 

ing, supporting  means  which  is  a  playing 
position  relative  to  said  machine;  ancl  means  115 
permitting  the  remQv^nl  of  a  rflrord-Jrom 

playing  position  v\-liercby,.it  is-  permitted  ttr 
roll  hjck, into  said  series  in  a  column  other 
Tlian  that  from  which  it  had  been  advanced 

to  its  playing  position.  120 
25.  In  mechanism  of  the  character  de- 

scribed, in  combination,  a  sound  reproduc- 
ing machine ;  a  series  of  records ;  a  magazine 

for  the  latter;  individual  supporting  means 
for  said  records;  and  means  adapted  to  cause  125 
said  records  and  their  individual  support- 

ing means  successively  to__xoIL_£com-_  said 
series,   assume  their  playing  positions,   re- 
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spi'ctively,  relatively  to  said  machine,  and 
to  ii'turn  to  said  series. 

'2ij.  In  nioclianism  of  the  character  de- 

scribed, ill  I'dinhinatioii,  a  sound  rcprodiiciiif; 
5  luachino;  a  series  of  records;  a  nia<2;azine  for 

the  latter;  individual  supportin<r  means  for 
said  I'ecords;  and  means  adapted  to  cause 
said  rc'c  ir(l<  niul  their  indiviihuU  supporting 

iiiiiuij«  ~  ^ely  to  luavii  by  grailty^fi'iuu 
10  siiid  series,  assume  their  playing  positions, 

respectively,  relatively  to  .said  machine,  and 
return  to  said  series. 

27.  In  mechanism  of  the  character  de- 

scribed, in  combination,  a  sountl  reproduc- 
15  ing  machine;  a  series  of  records;  a  magazine 

f(u-  the  latter;  individual  supporting  means 
for  said  records;  and  means  for  intermit- 

tently advancing  said  series  as  a  whole,  each 
of  said  advances  effecting  the  rollings  inpve- 

20  ment  of  a  record  and  its  supporting  means 
to  its  playing  position  relatively  to  said 
machine. 

28.  In  mechanism  of  the  character  de- 
scribed, in  combination,  a  sound  reproducing 

25  machine  and  a  record;  means  adapted  to 

sui)port  the  latter  in  its  plaj^ing  position; 
and  means  adapted  to  move  said  supporting 
means  with  said  record,  such  movement  per- 

mitting said  record  to  roll  from  its  phn'ing 

30  position.
  " 

21).  In  mechanism  of  the  character  de- 
scribed, in  combination,  a  sound  reproducing 

machine;  a  series  of  records;  means  for  in- 
termittently advancing  the  said  series  as  a 

35  whole  by  pressure  upon  the  last  record  of 
the  series,  the  records  successively^  rolling 
into  playing  position,  and  means  adapted  to 
bring  the  reproducer  of  said  machine  into 
playing    position    as    each    record    assumes 

40  playing  position. 
30.  In  mechanism  of  the  character  de- 

scribed, in  combination,  a  sound  reproducing 
machine;  a  .series  of  records  comprising  two 
parallel  columns  and  an  intermediate  con- 

45  necting  column;  a  magazine  for  said  series; 
Jiieans  for  moving  said  series  as  a  whole,  said 

magazine  providing  the  sole  guide-way  for 
said  parallel  columns  during  such  move- 

ment ;  a  separate  guide-Ava}'  for  said  inter- 

mediate column;  and  other  means  adapted  50 

to  bring  the  reproducer  of  said  machine  into 
j)laying  positmn,  the  r_ecord§_rolling  by 
gjavity  from  one  of  said  columns  into  play- 
iiig  position  and  from  playing  position  into 
the  other  column.  55 

;>1.  In  mechanism  of  the  character  de- 
scribed, tlie  combination  with  a  sound  re- 

l)roducing  machine  and  a  record;  of  a  hol- 
low, tubular  r*uord  supporting  means; 

means  adapted  to  support  the  latter  in  its  (50 
l)laying  position  and  to  rotate  the  same,  said 
i-otation  of  the  latter  producing  a  playing  I'o- 
tation  of  the  record  by  rolling  cfjntact  there- 

with at  both  extremities  ana  without  fur- 
ther support.  65 

32.  In  mechani.sm  of  the  character  de- 
scribed, in  combination,  a  sound  reproducing 

machine;  a  series  of  records;  and  means 

adapted  to  cause  said  records,  by  gravit}',  to 
successively  leave  said  series  and  joll  to  and  70 
assume  their  jilaying  positions  relafively  to 
said  machine,  and  return  to  said  series. 

33.  In   mechanism    of   the   character   de- 

scribed, in  combination,  a  sound  reproduc- 
ing machine;  a  series  of  records;  and  means  75 

adapted  to  cause  said  records,  by  gravity, 

to  successivelv  roll  ̂ -ojn  said  series,  assume 
their  playing  positions  relatively  to  said  ma- 

chine, and  return  to  the  same  position  in  the 
series,  relative  to  the  other  records  of  the  80 
series. 

34.  In  mechanism  of  the  character  de- 

scribed, in  combination,  a  sound  reproduc- 
ing machine;  a  series  of  records;  and  means 

adapted  to  cause  said  records,  by  gravity,  85 
to  successivel^Y Jloli_fi;om_said  series,  assume 
their  playing  positions  relatively  to  said 
machine,  and  return  to  a  different  position 
in  the  series,  but  relatively  the  same  with 
reference  to  the  other  records  of  the  series.       90 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence 
of  two  subscribing  witnesses. 

JAMES  IRWIX  GEMMILL. 

Witnesses : 
I^ETA  ]\r.  GE^rMnx, 
W.  A.  Tims. 
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UNITED  STATES  PATENT  OFFICE. 
WILBURN   N.    DENNISON,    OF    MERCHANTVILLE,    NEW    JERSEY,    ASSIGNOR   TO    VICTOR 

TALKING  MACHINE  COMPAl&Y,  A  CORPORATION  OF  NEW  JERSEY. 

SOUND-BOX. 

9T8,566. Specification  of  letters  Patent.         Patented  DeC.  13,  1910. 
Application  filed  July  13,  1908.     Serial  No.  443,290. 

To  all  whom  it  may  concfrn: 

Be  it  knoAYii  that  I.  Wilburx  ^N".  Den^i- 
sox,  of  the  borough  of  ilex'chantville,  county 
of  Camden,  and  State  of  Xew  Jersey,  have 

5  invented  certain  new  and  useful  Improve- 
ments in  Sound-Boxes,  of  which  the  follow- 

ing is  a  full,  clear,  and  exact  description, 
reference  being  had  to  the  accompan^dng 
drawings,  forming  a  part  of  this  specifica- 

10  tion. 

The  objects  of  my  invention  are  to  pro- 
vide a  sound  box  casing  of  durable  form 

consisting  of  easily  constructed  parts,  few 
in  number,  and  which  may  be  readily  taken 

15  apart  or  assembled;  to  provide  a  light  and 
rigid  stylus  bar;  to  provide  a  ring  or  gasket 
for  the  diaphragm  which  is  sjmimetrical  in 

construction  and  which  is  secui'ely  seated 
within  the  casing;  to  x^rovide  an  improved 

20  form  of  pneumatic  ring  or  gasket  for  the 
mounting  of  the  diaphragm  and  to  make  pro- 

visions for  inflating  said  gasket;  to  jDrovide 
a  torsional  spring  mounting  for  the  stylus 
bar  which  restrains  said  bar  to  oscillate  in  a 

25  plane  perpendicular  to  and  upon  an  axis 
substantially  in  the  plane  of  the  diaphragm, 
and  to  provide  means  for  the  convenient  and 
accurate  adjustment  of  the  tension  upon 

said  spring;  to  jDrovide  means  for  equaliz- 
30  ing  the  cushioning  effect  of  the  atmosphere 

upon  the  opposite  sides  of  the  diaphragm 
and  to  prevent  the  loss  of  energy  by  the 
leaking  of  air  past  the  diaphragm  in  order 
that  the  full  effect  of  the  action  of  the  dia- 

35  phragm    upon    the    air    may    be    delivered 
through  the  outlet  of  the  sound  box  to  the 

amplifying  means:  and  to  provide  other  im- 
provements as  will  appear  hereinafter. 

In  the  drawings.  Figure  1  is  a  front  ele- 
*0  vation  partly  in  section  of  a  sound  box  con- 

structed in  accordance  with  this  invention; 

Fig.  2  a  section  on  line  2 — 2  of  Fig.  1 ;  Fig. 
3  a  fragmentary  side  ele'^'ation  of  the  sound 
box;  Fig.  4  a  section  on  line  4 — 4  of  Fig. 

'^^  3,  looking  in  the  direction  of  the  arrows; 
Figs.  5,  6,  7  and  8  are  enlarged  perspective 
views  of  details  of  construction,  and  Fig. 
9  is  a  sectional  view  on  the  line  9 — 9  of  Fig. 
2  and  Fig.  10  shows  modified  forms  of  hol- 

^0  low  stj'lus  bars. 
Keferring  to  the  drawings,  one  embodi- 

ment of  this  invention  comprises  a  sound 
box  casing  having  a  substantially  cylindrical 

outer  shell  1,  provided  with  an  inwardly  ex- 
^^  tending  amiular  flange  integral  therewith 

!  upon  one  end  forming  the  front  end  2  of 
^  the  casing,  and  provided  with  an  axially  cir- 

cular opening  3  for  the  admission  of  the 

I  inner  end  of  a  stylus  bar.  The  shell  1  lias 
I  a  cylindrical  bore  opening  rearwardly.  and  60 
having  a  rearwardly  opening  annular  inter- 

nal recess  forming  an  annular  internal 
shoulder  with  the  front  portion  of  the  bore 
and  within  this  recess  snugly  fits  a  remov- 

able back  plate  4  forming  the  rear  end  of  35 
the  casing.  This  back  plate  4  has  an  axial 
circular  opening  5,  of  a  diameter  equal  to 
the  diameter  of  the  opening  3  in  the  front 
end  of  the  casing,  and  is  provided  in  its 

edge  with  a  longitudinal  key-way  4'  adapt-  70 
ed  to  be  engaged  by  a  key  5'  rigid  with  the 
casing  to  prevent  the  plate  from  turning. 

For  attaching  the  sound  box  to  the  usual 
tubular  sound  box  arm  or  support,  the  rear 
face  of  the  end  plate  4  of  the  sound  box  75 
casing  has  secured  coaxiallj^  thereto,  by 
means  of  screws  6.  the  usual  tubular  rubber 

extension  7  provided  with  a  metallic  lining 
8  and  a  key  9.  The  end  plate  4  is  held  in 
position  in  the  outer  shell  of  the  casing  by  80 

means  of  a  ring  10  having  external  thread's which  engage  internal  threads  provided 
therefor  upon  the  rear  end  of  the  interior  of 
the  outer  shell  of  the  casing,  the  ring  being 

provided  with  spanner  holes  10'  whereby  i^  85 
may  be  adjusted.  The  back  plate  is  nor- 

mally held  by  the  ring  10  so  that  the  inner 
surface  of  the  plate  adjacent  its  periphery 
rests  against  the  rearwardly  facing  internal 
annular  shoulder  of  the  casing. 
Opposite^  disj)osed  annular  grooves  13, 

are  provided  upon  the  inner  side  of  the  front 
end  of  the  casing  and  ux^on  the  inner  side 
of  the  rear  end  of  the  casing,  and  are  ar- 

ranged coaxially  with  the  casing  to  receive 

tubular  rubber  rings  or  gaskets  14.  respec- 
tively, between  which  is  supported  a  dia- 

phragm 15,  the  periphery  of  the  diaphragm 

being  preferably  spaced  from  the  inner  sur- 
faces of  the  casing. 

The  gaskets  are  substantially  circular  in 
cross  section,  and  are  each  provided  with  an 

annular  projec-ting  rib  14'  on  the  side  of  the 
gasket  contactino-  with  the  diaphrajjm  so 

that  the  vibrations  of  the  diajjhragm  will  ■'■"'* not  be  affected  by  a  varying  surface  contact 
with  the  gasket.  The  walls  of  the  grooves 
13  containing  the  gaskets  are  substantially 

'  semicircular  in  cross  section  and  are  adapted 
i  to  fit  clcselv  around  the  sides  of  the  gaskets 

90 

95 

100 
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In  I'drcc  llu'  iriiskct-  to  (Iclivci-  tlicii'  1'nll  ff- 
licit'iicios. 

The  «;aske(s  II  aiv  piviViahly  each  con- 
structed from  a  .siii<j;h'  piece  of  tiil)iii<;.  the 

5  vmh  of  whicii  may  l»e  hroii<>:lit  iojielher  and 
joijied  1)V  a  raw  rubber  or  ruliber  cement,  or 
a  continuous  nil)ber  tube  may  be  |)ro\ide(l 
with  a  raw  rubber  portion  as  indicated  at 

14"   and   a   i)neumatic   i)ump.  siniihii'   to   a 
10  hypodermic  syrin<;e  is  then  inseited  thi'ou<j;li 

the  joint  or  portion  14"  and  the  air  is  forced 
into  the  tube  to  expand  it  and  to  <ri\e  it  the 
desired  resiliency,  after  which  the  i>ump  is 
withdrawn  from  the  tube,  and  the  puncture 

15  is  c'U)sed  by  the  self-healin<r  action  of  raw 
rubber  or  siniihir  material,  thus  retaininjr 
the  j)ressure  in  the  tube.  This  construction 

provides  a  <jasl\et  which  is  absolutely  sym- 
metrical   with    respect   to  the   axis   passing 

LO  throuii'h  the  center  of  the  ring,  normal  to 
the  plane  thereof  and  which  will  respond 
uniformly  to  the  vibrations  of  the  dia- 
l^hragm. 

The  whole  mounting  or  support   for  the 
25  diaphragm  which,  in  the  form  illustrated  in 

the  drawings  comprises  the  casing  and  the 
rings  or  gaskets  14,  forms,  with  the  dia- 
I^hragm  15  an  annular  space  IG  which  in- 

closes the  periphery  of  the  diaphragm.    This 
30  annular  space  is  preferably  filled  with  a 

li(iuid.  such  as  water,  glycerin  or  diluted 

glj'cerin  or  other  suitable  liquid  which  may 
be  injected  between  the  diaphragm  and  one 
of  it.s  gaskets,  or  through  the  casing  after 

25  the  sound  box  has  been  assembled,  as 

through  a  suitable  opening  Ifi'  in  the  casing, 
which  ma}'  be  afterward  closed  in  any  suit- 

able manner  as  by  a  screw  16".  This  con- 
sti'uction  prevents  losses  of  energy'  by  the 

40  escape  of  air  from  the  chamber  on  one  side 
of  the  diaphragm  to  that  on  the  other  side 
thereof,  and  insures  the  delivery  of  the  full 
effect  of  the  action  of  the  diaphragm  upon 
the  air  back  of  the  same,  to  the  amplifier. 

4  5  The  diaphragm  is  located  substantially 
midway  between  the  opposite  inner  surfaces 
of  the  ends  of  the  casing,  dividing  the  in- 

terior of  the  casing  into  two  chambers,  of 
substantially  eqnal  capacity  upon  opposite 

50  sides  respectively  of  the  diaphragm  which 
have,  as  heretofore  pointed  out  axial  open- 

ings or  outlets  of  snbstantially  e.(|ual  area. 
By  this  means  the  cushioning  effect  of  the 
air  upon  the  opposite  sides  of  the  (lia])hragm 

•55  is  substantially  equalized. 
The  stylus  bar  comprises  a  light  forging 

17.  forming  the  lower  or  outer  jiortion  of 
the  bar.  This  forging  is  provided  adjacent 
its  inner  end.  with  a   forwardly  extending 

6C  tubular  lug  IS  into  which  is  forced  or  rigidly 
secured  a  tubular  portion  19  extending  sub- 

stantially the  entire  distance  between  the 
axis  of  oscillation  of  the  stylus  bar  and  the. 
diaphragm.  The  tubular  portion  19  is  pref- 
er erablv  bent  in  any  suitable  manner,  for  in- 

stance, to  foiui  paits  19'.  19-  and  19"  to  cU-ar 
the  soinul  box  casing  and  to  enter  the  open- 

ing's in  the  front  of  the  casing.  Within  the 
tubidar  upper  end  19'  of  the  tubidar  portion 
of  the  bar.  may  Ije  forced  a  cylindrical  lug  70 

20'  projecting  from  an  enlarged  portion  20 
forming  the  head  of  the  bar.  The  head  20 

of  the  l)ar  i'Ugages  against  the  outer  surface 
of  the  diaphragm  and  is  clamped  thereto  b}' 
a  sciew  21  which  })asses  through  the  dia-  75 
[)hragni,  and  is  threaded  axially  into  the 
head  of  the  bar,  the  head  21  of  the  screw 

engaging  the  diaphragm  iipon  its  side  op- 
j)osite  to  the  head  of  the  bar.  to  clamp  the 
diaphragm  to  the  bar.  80 

To  increase  the  rigidity  of  the  .stylus  bai'. 
the  nnijor  pai't  of  the  upper  or  inner  por- 

tion 19  of  the  bar  is  preferably  made  sub- 
stantially oval  or  elliptical  in  cioss-section, 

its  longer  diameter  of  the  cross-section  be-  85 
ing  substantially  in  the  plane  of  oscillation 
of  the  bar,  as  shown  in  Fig.  4:  but  the  e.x- 

treme  upper  end  19"  and  the  extreme  lower 
end  19-  on  the  upper  portion  19  of  the  bar 
are  preferably  made  cylindrical  in  cro.ss  90 
section  to  facilitate  the  attachment  of  the 

same  to  the  head  20  and  the  forging  17  re- 
spectively. The  lower  end  of  the  stylus  bar 

is  provided  with  a  longitudinal  socket  22 
substantially  in  alinement  with  the  plane  95 

of  the  diaphragm  and  with  the  axis  of  oscil- 

lation of  the  stylus  bar,  to  receive  the  usual' 
stjdus  needle  23  which  may  be  held  in  place 
by  a  set  screw  24  threaded  through  the  lug 
25  of  the  forging  17.  JOt 

For  mounting  the  stylus  bar.  the  upper 
end  of  the  forging  is  preferably  formed  as  a 
substantially  cylindrical  sleeve  or  tubular 

portion  20  having  its  longitudinal  axis  sub- 

stantially coincident  with  the  axis  of  oscil-  It-- 
lation  of  the  stylus  bar  and  substantially 
parallel  to  the  plane  of  the  diaphragm,  the 

tubular  portion  projecting  in  opjiosite  di- 
rections from  the  stylus  bar.  Centrally 

within  the  said  tubular  portion  2G  and  sub-  113 
stantially  in  alinement  with  the  stylus  socket 
22  is  a  bushing  or  washer  27  which  forms  a 
rigid  support  for  the  torsional  spring  28 
extending  therethrough  and  in  opjwsite  di- 

rections therefrom  forming  oppositely  ex-  115 
tending  spring  arms  sj^aced  from  the  inner 
surface  of  said  tubular  portion. 

The  bushing  or  washer  27  supporting  the 
torsional  spring  2<S  is  preferably  made  of 

soft  steel  or  brass,  and  after  being  positioned  ̂ 20 
in  the  said  tubular  portion  26,  is  preferably 
compressed  by  oj^positely  disposed  punches 
to  upset  the  edges  thereof  to  bring  the  pe- 

riphery of  the  washer  in  very  tight  and 

rigid  engagement  with  the  inner  surface  of  125 
the  tubular  portion  26  and  the  surface  of 
the  spring. 

The  spring  28  is  preferably  square,  polyg- 
onal, in-egular.  or  of  any  other  form  than 

round  in  cross  section  to  prevent  the  spring  1^^ 
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from  turning  in  the  bushing  27  and  also  so 
that  the  ends  of  the  spring  may  be  of  suit- 

able shape  to  fit  into  the  sockets  29  of  the 
keys  30,  by  which  the  spring  is  adjusted  and 

5  supported,  and  by  which  the  desired  tension 
is  applied  to  said  spring. 

The  keys  30  are  cylindrical  in  shape  ana 
have  reduced  inner  ends  31  containing  th( 
sockets  29  and  enlarged  outer  ends  forming 

10  heads  32  which  are  slotted  as  at  33  to  re- 
ceive a  screw  driver  for  rotating  the  keys 

to  adjust  the  stylus  bar  and  bring  torsional 
stress  to  bear  iipon  the  arms  of  the  spring 
28.     The  keys  30  are  rotatably  adjustable 

15  in  the  spaced  split  arms  34  which  are  rigid 
with  the  sound  box  casing,  and  the  keys 
are  held  in  any  desired  fixed  positions  in 
the  arms  by  means  of  the  clamping  screws 
35  wdiich  extend  through  the  split  portions 

20  of  the  arms.  The  inner  surfaces  of  the  heads 
bear  against  the  outer  surfaces  of  the  spaced 
arms  and  the  inner  ends  of  the  keys  bear 

lightly  against  the  outer  ends  of  the  trans- 
verse tubular  portion  of  the  stylus  bar  there- 

25  by  constraining  the  bar  to  oscillate  on  an 
axis  parallel  to  the  diaphragm. 

In  adjusting  the  stylus  bar  mounting  the 

ends  of  the  spring  28  are  rotated  in  oppo- 
site directions  from  their  normal  positions, 

30  by  means  of  a  screw  driver  acting  upon  the 
keys  as  heretofore  stated,  and  the  keys  are 
then  clamped  into  position  by  means  of  the 
clamping  screws  35,  so  that  the  stylus  bar 
is    supported    in   its    normal    position,   the 

35  sjoring  being  held  subject  to  a  balanced 
initial  torsional  tension  due  to  the  positions 
of  the  keys,  thus  holding  the  ends  of  the 
spring  securely  in  the  keys,  but  leaving  the 
spring  free  to  respond  to  the  slightest  vibra- 

40  tion  of  the  stylus  bar  in  a  plane  perpendicu- 
lar to  the  diaphragm. 

By  making  the  pivotal  portion  17  of  the 
stylus  bar  of  a  light  forging,  the  walls  of 
the   sleeve  26   and  of  the  lug  and  of  the 

45  stylus  socket  may  be  made  very  thin  so  that 
the  whole   stylus  bar  mounting,  including 

the  upper  portion  19,  is  substantially  a  hol- 
low shell,  very  strong,  but  exceedingly  light. 

Although  I  have  described  a  construction 
^^  in  which  the  upper  part  19  of  the  stylus  is 

made  hollow,  I  do  not  wish  to  be  construed 
as  liniited  to  a  strictly  tubular  form,  or 
flattened  tubular  form  for  that  part  of  the 
stylus  bar  extending  between  the  point  of 

^^  oscillation  of  the  stylus  bar  and  the  dia- 

phragm, inasmuch  as  a  stylus  bar,  made  hol- 
low in  any  suitable  manner,  is  fully  wnthin 

the  aim  and  scope  of  my  invention.  Thus, 
I  may  make  the  upper  part  of  the  stylus 

^^  bar  hollow  in  a  number  of  Avays,  as  by  mak- 
ing the  same  of  pressed  metal,  or  any  other 

suitable  material,  stiffened  by  webs,  as 
shown  in  Fig.  10,  and  when  I  employ  the 

word  "hollow"  in  the  appended  claims,  I 
^^  intend  it  to  apply  to  all  the  forms  like  or 

75 

similar  to  those  illustrated  in  the  drawings, 
whether  the  section  be  of  an  open  or  closed 
form. 

Although  I  have  illustrated  the  various 
details  of  construction  whereby  all  the  ob-  70 
jects  above  enumerated  may  be  embodied 
in  one  sound  box,  it  is  obvious  that  many  of 
the  details  may  be  separately  applied  to  va- 

rious kinds  of  sound  boxes  to  great  advan- 
tage. It  is  further  obvious  that  my  inven- 

tion is  capable  of  embodiment  in  many 
forms,  without  departing  from  the  spirit  of 
this  invention  or  the  scope  of  the  appended 
claims. 

Having  thus  fully  described  my  invention  80 
what  I  claim  and  desire  to  protect  by  Let- 

ters Patent  of  the  United  States  is : 
1.  The  combination  with  a  diaphragm,  of 

a  pair  of  concentric  yielding  rings  of  sub- 
stantiall}'  circular  cross  section  iiaving  oppo-  85 
sitely  disjDosed  circular  ribs  projecting  (here- 

from engaging  against  the  opposite  sides  of 
the  diaphragm  respectivel3^ 

2.  A  mounting  for  a  diaphragm,  compris- 
ing a  yielding  member  having  a  body  por- 
tion and  a  projection  extending  outwardly 

from  said  bod}^  portion  and  carried  thereby 
to  engage  the  diaphragm. 

3.  A  mounting  for  a  diaphragm,  compris- 
ing- a  yielding  member  having  a  body  por- 

90 

'to    •^•'    J  ̂ ^'^^^^""&    i.iv,i»a,^v,i     iiu,,^iig^ 

tion,    and    an    annular    rib    projecting   out 
wardly  from  said  body  portion  to  engage  the 
diaj)hragm. 

4.  A  gasket  for  a  sound  box,  comprising 

95 

100 

105 

a  yielding  tubular  member  having  a  rib  pro- 
jecting therefrom. 

5.  A  gasket  for  a  sound  box  comprising 
a  yielding  tubular  member  having  a  self 
healing  portion  through  which  the  gasket 
may  be  inflated. 

6.  A  gasket  for  a  sound  box,  comprising 

a  jdelding  tubular  member  having  a  por- 
tion composed  of  raw  rubber. 

7.  A  gasket  for  a  sound  box,  comprising  a 
pneumatic  member  having  a  rib  projecting  110 
therefrom. 

8.  In  a  sound  box,  the  combination  with 
a  diaphragm,  of  a  pneumatic  gasket  having 
a  rib  thereon  in  contact  with  the  diaphragin. 

9.  The  combination  Avith  a  diaphragm,  of  115 
an  inflated  gasket  contacting  therewith  f(jr 

supporting  the  same,  and  having  an  imper- 
forate tubular  main  or  body  portion. 

10.  In  a  sound  box  the  combination  with 

a  diaphragm,  of  a  mounting  therefor  form-  120 
ing  with  said  diaphragm  an  inclosed  space 
around  the  periphery  of  the  diaphragm  and 

means  within  said  space  to  prevent  the  pas- 
sage of  air  therethrough. 

11.  In  a  sound  box  the  combination  with  125 

a  casing,  of  a  diaphragm,  means  to  support 

said  diaphragm  in  said  casing,  said  means 

forming  with  said  diaphragm  and  said  cas- 
ing an  annular  space  inclosing  the  periphery 

of  the  diaphragm  and  a  liquid  within  said  130 

H 
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spiicc  to  prevent   tlic  passage  of  air  there- 
tlllOUJill. 

12.  In  a  sound  box  the  combination  with 

a  (liii]ihi-a<rni,  of  a  nioniiting  tbci'efor  foiiii- 
5  iii^  witli  tlio  tliaphra<iiii  a  s])ac('  inch)sin<4  the 

l)eriph('ry  of  said  diaphragm  and  a  glycerin 
seal  in  said  space. 

i;5.  In  a  sound  box,  the  cond^ination  with 

a  diaphragm,  of  a  mounting  therefor,  form- 
10  ing  an  inclosed  space,  and  a  li(|uid  seal  in 

said  space. 
14.  The  combination  with  a  stylus  bar,  of 

a  mounting  therefor  comprising  a  torsional 
spring  secured   to  said  bar,  a   key  to  turn 

15  said  spring,  said  key  having  one  end  ])ro- 
vided  with  a  socket  to  receive  the  end  of 

.said  spring  and  its  ojjposite  end  enlarged 
to  form  a  head,  and  means  engaging  said 
key  and  bearing  against  said  head  to  hold 

20  said  key  in  a  fixed  position. 

1.").  A  stylus  bar  provided  with  a  tubular 
portion  extending  axially  thereof,  a  tor- 

sional spring  fixed  in  said  tubular  portion 
extending  longitudinally   and   spaced   from 

25  the  inner  surface  thereof,  and  means  to  hold 

the  outer  end  of  said  spring  in  a  fixed  po- 
sition. 

1().  The  combination  with  a  stylus  bar,  of 
a  mounting  therefor  comprising  oppositely 

30  extending  torsional  spring  arms,  keys  ad- 
justably secui-ed  to  the  ends  of  said  arms  and 

means  to  hold  said  keys  in  fixed  positions. 

17.  A  stylus  bar  provided  with  a  tubu- 
lai-  portion,  oppositely  extending  torsional 

35  spring  arms  secured  vrithin  said  portion  and 
spaced  from  the  inner  surface  thereof,  keys 
secured  to  said  arms  and  engaging  against 
said  bar,  and  means  to  hold  said  keys  in 
fixed  positions. 

40  IS.  The  combination  wnth  a  stylus  bar, 

of  a  mounting  therefor  comprisino;  a  tor- 
sional spring  secured  to  the  bar  and  having 

a  portion  otherwise  than  round  in  cross  sec- 
tion and  a  rotatably  adjustable  key  engaging 

45  said  angular  portion  to  hold  the  spring  in 

position. 
19.  The  combination  with  a  stylus  bar.  of 

a  support  therefor  comprising  a  yielding 
member   and    a   bushing   surrounding   said 

50  member  and  engaging  an  internal  seat  pro- 
vided therefor  in  said  bar,  said  bushing  be- 

ing compressed  into  rigid  engagement  with 
said  member  and  said  seat. 

20.  The  combination  with  a  stylus  bar,  of 
55  a  mounting  therefor  comprising  a  torsional 

sjjring  secured  to  said  bar.  and  rotatably 
adjustable  means  supporting  said  spring  and 
for  applying  a  torsional  stress  to  said  spring. 

21.  The  combination  with  a  stylus  bar.  of 
60  a  mounting  therefor  comprising  a  torsional 

spring  having  a  portion  of  square  cross  sec- 
tion secured  to  said  bar.  and  a  rotatably  ad- 

justable key  for  engaging  said  portion. 
22.  The  combination  with  a  stylus  bar,  of 

^^  a  mounting  therefor  comprising  a  torsional 

sjjring  secured  thereto,  and  rotatably  ad- 
justal)le  means  held  against  movement  in 
one  direction  longitudinally  of  its  axis  while 
being  rotated  for  holding  said  spring. 

2;>.  In  a  sound  box,  a  st\'lus  bar  having  a  70 
tubular  portion,  a  spring  support  within 
said  tubular  portion  and  a  spring  passing 
therethrough,  said  parts  being  rigidly  held 
together  by  the  frictional  contact  between 
the  same.  75 

2-1.  In  a  sound  box,  the  combination  with 
a  stylus  bar,  of  a  spring  square  in  cross  sec- 

tion upon  which  said  stylus  bar  is  mount- 
ed to  oscillate,  an  adjustable  key  engaging 

an  end  of  said  spring,  and  means  for  holding  80 
said  key  in  a  fixed  position. 

25.  The  combination  with  a  stylus  bar,  of 
a  torsional  spring  upon  which  said  stylus 
bar  is  mounted,  the  ends  of  said  spring  be- 

ing of  a  shape  other  than  round,  and  means  85 
provided  Avith  sockets  within  which  the  ends 
of  said  bar  are  fitted  for  apph-inga  torsional 
stress  to  said  spring. 

20.  In  a  sound  box  the  combination  with 

a  diaphragm,  of  a  casing  surrounding  said  90 
diaphragm,  said  casing  being  provided  with 
openings  of  substantially  equal  area  upon 
opposite  sides  of  the  diaphragm  respectively, 
a  mounting  for  said  diaphragm  forming 
with  said  diaphragm  an  annular  chamber,  95 

inclosing  the  peri])her\'  of  said  diapliragm, 
and  means  in  said  chamber  to  prevent  the 
air  from  passing  therethrough. 

27.  In  a  sound  box  the  combination  with 

a  casing,  of  a  diaphragm  mounted  therein.  100 
forming  two  chambers  of  substantially  equal 

capacity  upon  opposite  sides  respect ivelj^  of 
the  diaphragm,  said  casing  having  openings 
of  substantially  equal  area  into  each  of  said 
chambers  respectiveh^  and  a  liquid  .seal  to  105 
prevent  the  passage  of  air  around  said  dia- 

phragm from  one  of  said  chambers  to  the 
other. 

28.  In  a  sound  box,  a  stylus  bar  mounted 
to  oscillate  in  a  fixed  plane,  said  bar  having  lio 
a  hollow  portion  oblong  in  transverse  section 
and  with  its  longer  transverse  diameter  ex- 

tending in  the  plane  of  oscillation  of  said 
bar.  J 

29.  In  a  sound  box,  a  .stylus  bar  having  a   115 
hollow   tapering   upper   portion   oblong   in 
transver.se   section,   extending   sub.stantially 
from  the  axis  of  oscillation  of  said  stylus 
bar.  to  the  upper  end  thereof. 

30.  In  a  sound  box.  a  stylus  bar  having  a  120 
transver.sely  oblong  tubular  portion. 

01.  In  a  sound  box.  a  stylus  bar  having  a 
tubular  inner  end  and  an  engaging  member 
forced  into  said  tubular  end. 

02.  A  sound  box  casing  comprising  a  hoi-  125 
low  shell  having  an  internal  rearwardly  fac- 

ing annular  shoulder,  a  removable  back  plate 
resting  in  said  shell  against  said  shoulder, 
and  a  ring  in  said  shell  in  the  rear  of  said 
plate,  for  holding  said  plate  in  position.  130 
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33.  A  sound  box  casing  comprising  a  liol- 
low  shell  having  an  internal  rearwardly  fac- 

ing annular  shoulder,  a  removable  back  plate 
resting  in  said  shell  against  said  shoulder,  a 

5  ring  in  said  shell  in  the  rear  of  said  plate, 
for  holding  said  plate  in  position,  and  a  dia- 

phragm in  said  casing  in  front  of  said  back 
plate,  and  a  yielding  gasket  between  said 
diaphragm  and  said  back  plate,  and  in  con- 

10  tact  -with  said  back  plate. 
34.  A  sound  box  casing  comprising  a  hol- 

low shell  having  an  internal  rearwardly  fac- 
ing shoulder,  a  removable  back  plate  fitting 

in  said  shell  in  the  rear  of  said  shoulder,  and 
a  ring  in  said  shell  in  the  rear  of  said  back 
plate,  for  holding  said  plate  in  position. 

35.  A  sound  box  casing  comprising  a  hol- 
low shell  provided  with  an  open  end,  a  plate 

fitting  in  said  open  end,   a  diaphragm  in 
20  said  casing  inside  of  said  plate,  means  rigid 

with  said  casing  for  limiting  the  movement 

15 

of  said  plate  toward  said  diaphragm,  yield- 
ing means  between  said  diaphragm  and  said 

plate  and  held  in  positi(m  by  said  plate,  and 
means  for  holding  said  plate  against  out-  25 
ward  movement  with  respect  to  said  casing. 

3G.  A  sound  box  casing  comprising  a  hol- 
low shell  provided  with  an  open  end,  a  plate 

forming  a  closure  for  said  open  end,  a  dia- 
phragm in  said  casing  inside  of  said  plate,  30 

means  for  limiting  the  movement  of  said 
plate  towai'd  said  diaphragm,  a  yielding 
gasket  between  said  diaphragm  and  said 
plate  and  held  in  position  by  said  plate,  and 
means  for  clamping  said  plate  against  said  35 

gasket. 
In  witness  Avhereof  I  have  hereunto  set 

my  hand  this  eleventh  day  of  July,  1908. 
WILBURN  X.  DENNISON. 

Witnesses : 
Dean  S.  Renwick, 
Robert  H.  Craavford. 
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OTTO  J.   FAJEN,   OF  STOVER,  MISSOURI. 

RECORD. 

078,733. Specification  of  letters  Patent.         Patented  DeC.  13,  1910. 
Application  filed  July  28,  1910.     Serial  No.  574,289. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Otto  J.  Fajen,  a  citi- 

zen of  the  United  States,  residing  at  Stover, 
in  the  county  of  Morgan,  State  of  Missouri, 
have  invented  certain  new  and  useful  Im- 

provements in  Records;  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  records  for 

sound  reproducing  machines  and  particu- 
larly that  type  of  records  which  are  tubular 

in  foi-m. 
The  object  of  the  invention  is  to  provide 

a  sound  record  of  this  type  with  a  pair  of 
sound  grooves  starting  respectively  at  op- 

posite ends  of  the  record;  and  in  further 
providing  said  record  with  a  bore  tapering 
from  each  end  toward  its  center  wherebj^ 
same  may  be  reversibly  mounted  upon  a 
holder  in  order  to  seat  a  style  in  the  start- 

ing end  of  either  groove. 
With  these  and  other  objects  in  view  the 

invention  consists  in  the  details  of  construc- 
tion and  in  the  arrangement  and  combina- 
tion of  parts  as  will  be  hereinafter  more 

fully  described  and  pai'ticularly  pointed  out 
in  the  appended  claim. 

In  describing  the  invention  in  detail  ref- 
erence will  be  had  to  the  accompanying- 

drawings  wherein  like  characters  of  refer- 
ence denote  corresponding  parts  in  the  sev- 
eral views;  and  in  which. 

Figure  1  is  a  perspective  view  of  a  tubu- 
lar record  constructed  in  accordance  with 

the  invention;  and,  Fig.  2,  a  longitudinal 
section  of  same. 

Referring  to  the  drawings,  the  record  is 
shown  as  provided  with  a  pair  of  substan- 

tially parallel  sound  grooves  10  and  11,  the 

groove  10  starting  at  one  end  of  the  cylin- 
der, while  the  groove  11  starts  at  the  other 

end   of  the   cylinder.     The  termination   of 

the  groove  10  is  inward  of  the  starting  end  4  5 
of  the  groove  11  and  is  separated  therefrom 
by  a  plurality  of  convolutions  of  the  groove 
11.  Likewise,  the  termination  of  the  groove 
11  is  iuAvard  of  the  starting  end  of  the 
groove  10  and  is  separated  therefrom  by  a  50 
plurality  of  convolutions  of  the  groove  10. 

In  order  to  reverisbly  mount  the  cylinder 
upon  the  usual  tapering  holder  of  a  sound 
reproducing  machine  so  that  the  style  of  the 
machine  m?ij  be  seated  in  the  starting  end  55 
of  either  of  the  grooves  10  and  11,  the  bore 
of  the  cylinder  is  tapered  from  each  end  to- 

ward its  center;  such  a  construction  en- 
abling the  cylinder  to  be  readily  reversed 

upon  the  holder  of  a  machine  as  will  be  ap-  uo 

parent. By  terminating  one  groove  inward  of  the 
starting  end  of  the  other  groove  and  sepa- 

rating such  termination,  of  one  groo^'e  from 
the  starting  end  of  the  other  by  a  plurality  g5 
of  convolutions  of  the  latter,  the  operator 
is  enabled  to  seat  the  style  of  the  machine 
with  certainty  in  a  desired  groove. 
What  is  claimed  is: 
A  tubular  sound  record  having  thereon  a  70 

pair  of  substantially  parallel  grooves  begin- 
ning at  opposite  ends  of  said  record  respec- 

tively, the  termination  of  one  groove  being- 
disposed   inward    and   separated    from   the 
beginning  of  the  other  groove  by  a  plurality  75 
of  convolutions  of  the  latter  and  said  record 
also  having  its  b.ore  tapered  from  each  end 
toward  its  center  whereby  the  same  may  be 
reversibly  mounted  on  a  holder  in  order  to 

seat  a  style  in  the  starting-  end  of  either  80 

groove. In  testimony  whereof,  I  affix  my  signa- 
ture, in  presence  of  two  witnesses. 

OTTO  J.  FAJEN. 

Witnesses : 
L.  S.  Hattman, 
H.  L.  FuiCH. 
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UNITED  STATES  PATENT  OFFICE. 
AMI  JACCABD,  OF  NEW  YORK,  N.  Y.,  ASSIGNOR  TO  T.  EPHREM  LA  MONTAGUE,  OF 

NEW  YORK,  N.   Y. 

TALKING-MACHINE. 
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Application  filed  December  2,  1908.     Serial  No.  465,703. 

To  all  ivhom  it  may  concern: 

Be  it  known  that  I,  Ami  Jaccard,  a  citi- 
zen of  the  Eepublic  of  France,  and  resident 

of  New  York,  in  the  county  and  State  of 
5  Xew  Yorlv,  have  invented  certain  new  and 

useful  Improvements  in  Talking-Machines, 
of  which  i\\e  following  is  a  specification. 

jNIy  invention  relates  more  particularly  to 
that  class  of  talking  machines  in  which  the 

10  record  is  upon  a  flat  circular  disk,  and  con- 
sists in  means  whereby  to  prevent  those  por- 

tions of  the  disk  which  do  not  have  any 
record  upon  them  from  being  brought  in 
contact  with  the  needle,  and  also  in  means 

15  whereby  to  prevent  the  needle  from  being 
carried  radially  across  the  record  or  from 
being  improperly  brought  against  the  disk, 
v\'hich  improved  features  may  be  used  to- 

gether or  separately  and  in  some  cases  in 
20  connection  with  talking  machines  of  a  dif- 

ferent character,  all  as  fully  set  forth  here- 
inafter and  illustrated  in  the  accompanying 

drawing,  in  which : 
Figure  1  is  a  side  elevation  showing  suffi- 

25  cient  of  a  talking  machine  to  illustrate  my 

improvements,  the  parts  being  in  the  posi- 
tion which  they  occupy  when  the  needle  sup- 
port is  held  in  place  by  a  detent  adapted  to 

be  automatically  shifted  by  the  disk;  Fig.  2 
30  a  plan  view;  Fig.  3  an  edge  view  of  the 

stationor}^  portion  of  the  shifting  device; 
Fig.  4  a  transverse  section  on  the  line  4 — 4 
Fig.  1. 

I  have  illustrated  my  invention  in  connec- 
35  tion  with  that  character  of  talking  machine 

in  which  the  rotatable  disk  A  containing  the 
record  is  supported  upon  the  box  B,  and  the 
tone  tube  C  and  its  associated  horn  D  swing 
upon  a  stationary  bracket  E  so  as  to  carry 

40  the  tone  tube  and  sound  box  F  over  the  face 
of  the  record,  the  needle  2  carried  by  or 
with  the  sound  box  being  thus  caused  to 
traverse  the  record  to  and  from  the  center 

thereof.      My  invention  however  can  be  as 
45  well  used  in  connection  with  other  forms  of 

apparatus  and  whether  the  needle  traverses 
the  record  or  the  latter  moves  beneath  the 

needle  supported  upon  a  relatively  station- 
ary tube.      As  shown  the  sound  box  F  is 

50  pivoted  to  swing  upon  the  tube  C,  being  sup- 
ported by  a  movable  carrier  or  support  Gr, 

but  the  said  support  may  be  otherwise  re- 
tained movably  in  respect  to  the  tone  tube 

in  order  that  the  needle  may  be  carried  to 
an   operative  position  to  contact  with  the  55 
record  disk  or  out  of  such  position. 

With   the   above   described   parts,   which 

may  be  of  any  ordinary  or  suitable   con- 
struction, I  combine  a  shifter  device  H  and 

suitable  connections  of  such  a  character  as  60 
will  insure  the  shifting  of  the  needle  support 
as  the  needle  reaches  the  limit  of  its  inward 

movement,  or  the  inner  limit  of  the  'record, 
to  thereby  lift  the  needle  so  that  it  will  not 
be  brought  into  contact  with  the  part  of  65 
the  disk  at  the  center  which  has  no  record 

upon  it,  and  also  so  that  in  returning  the 
needle  toward  the  periphery  of  the  record 
it    cannot    traverse    in    contact    with    and 

scratch  the  latter.     As  shown  the  shifter  de-  70 
vice  H  is  supported  in  a  stationary  position 
adjacent  to  the  box  or  bracket,  and  consists 
of  a  blade  3  supported  upon  studs  4,  upon  a 
plate    5    which    in    turn    is    supported    by 
brackets  6  comiected  with  the  box,  and  the  75 
blade  3  is  so  constructed  and  arranged  as  to 
coact  Avith  parts  connected  with  the  needle 

support  G  to  cause  the  latter  to  swing  down- 
Avard  as  the  needle  is  brought  into  operative 
position  to  bear  upon  the  record  near  the  80 

periphery  of  the  disk,  and  insure  the  uj)- 
ward    movement    of    the    needle    when    it 

reaches  the  desired  limit  of  its  movement  to- 
ward the  center  of  the  disk.     While  this 

blade  is  constructed  and  combined  with  clif-  85 
ferent  connections  to  secure  this  result,  I 
have  shown  the  blade  so  constructed  as  to  be 

engaged  by  the  lateral  arm  7  of  a  lever  8 
pivoted  to  a  bracket  9  connected  with  the 
tone  tube  C,  the  other  end  of  the  lever  being  90 
connected  by  a  chain  10  to  an  arm  12  of  the 

SAvinging  support  G,  and  a  spring  13  con- 
nected to  the  bracket  9  and  to  the  outer  end 

of  the  lever  8  tends  to  carry  the  latter  to 
such  a  position  that  the  lever  12  will  be  held  95 
in  piosition  to  bring  the  needle  2  aboA^e  the 
plane  of  the  record  on  disk  A.     As  the  tone 
tube  C  swings  iuAvard,  the  pin  7  of  the  lever 
Avill  be  brought  below  the  blade  3  and  the 
outer  end  of  the  lever  will  be  thereby  de-  100 
pressed,  raising  the  inner  end  and  allowing 
the  sound  box  to  descend,  bringing  the  needle 

into  contact  with  the  record.     The  parts  re- 
main in  this  position  until  the  needle  reaches 

the  inner  limit  of  the  record,  and  the  plate  105 

H  is  so  proportioned  that   as  the   needle 
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ri'iiclu's  said  positiuii  tlii.'  ])iu  7  of  the  lover 
will  oscapi'  tlio  inner  I'dfjc  x  of  the  blade  3, 
wlu'ii  (lie  s|)riiiir  1'5  will  s\viii<>'  (he  outer  end 
of  the  lever  S  upward,  depresbinj^  the  iiiner 
end  and  thereby  rock  the  lever  12  to  swing 
(he  needle  sii])p()rt  so  as  to  carry  (he  needle 

upward  and  awa\'  from  the  record.  Tn  this 
position  the  tone  tube  may  be  swung  out- 

ward without  any  danger  of  scratching  the 

lecoi'd  by  (he  needle. 
In  i(s  ()u(\vard  movement  the  pin  7  of  tlie 

lever  8  is  carried  over  the  top  of  the  blade 
;},  and  in  order  that  when  the  tone  tube  is 

swung  inward  the  said  pin  may  pass  be- 
neath (he  said  blade,  means  must  be  pro- 
vided whereby  the  said  pin  may  be  lowered, 

and  I  therefore  turn  the  outer  end  15  of  the 

blade  ui)ward.  as  best  shown  in  Fig.  3,  and 
nudve  (his  portion  of  spring  metal  or  flexible 

so  that  it  will  j'ield  as  the  pin  7  passes  out- 
ward} swinging  to  the  iK)sition  shown  in 

dotted  lines  Fig.  3.  until  the  pin  7  escapes, 
when  it  will  spring  upward  so  as  to  depress 
the  pin  when  the  latter  is  again  carried  in- 

ward. Any  other  desired  means  for  insur- 
ing this  action  may  be  employed.  After  the 

tone  tube  swings  outward  and  is  then  again 
swung  inward  to  bring  the  pin  7  in  contact 
with  the  shifting  blade,  the  needle  holder 
would  at  once  be  depressed  and  the  pin 
might  be  brought  in  contact  with  the  edge 
of  the  record  disk  or  lowered  before  it  was 

in  proper  position.  To  prevent  such  a 

i-esult  I  combine  with  the  adjustable  support 
for  the  needle  a  suitable  detent  which  will 

automatically  engage  said  support  and  hold 

it  in  its  upper  position  whenever  the  sup- 
ixu't  is  swung  to  this  position.  As  shown  in 
Figs.  1  and  2  the  said  detent  consists  of  an 
arm  16,  jiivoted  at  17  to  a  bracket  18  secured 
to  the  tone  tube  and  tending  to  swing  by  its 
weight  to  the  position  shown  in  Fig.  1,  and 
thereby  bring  its  upper  edge  beneath  a  pin 
or  other  projection  10  of  the  needle  support, 
the  detent  taking  this  ])osition  as  soon  as  the 
needle  support  is  elevated,  as  aforesaid, 
Avhen  the  needle  reaches  (he  desired  limit  of 
its  inward  movement.  It  wall  be  evident 

therefoi'e  that  Avhen  the  shifting  devices  are 
oj)erated  so  as  to  relax  the  (;hain  10,  as  the 
tone  tube  swings  inward  (he  needle  support 
will  not  swing  or  move  downward  at  once, 
and  it  is  necessary  to  shift  the  detent  IG  in 

order  to  bring  the  neetUe  to  opei'ative  posi- 
tion. In  order  that  this  shifting  may  be 

ert'ected  automatically  at  the  proper  mo- 
ment, I  provide  meiins  whereby  the  detent 

is  swung  only  after  the  needle  is  above  the 
record  disk  and  the  detent  is  in  position  to 
coact  therewidi.  To  this  end  I  provide  the 
detent  with  a  shoe  20  in  the  form  of  a  pad 
of  felt  or  otlier  soft  nniterial  adapted  to 
engage  the  roughened  surface  or  record  of 
the  disk.  When  therefore  the  shoe  of  the 

detent  engages  such  surface,  and   the  disk 

80 

90 

IS  ro(aling.  by  i(s  contact  with  the  shoe  it 
will  (end  (o  lift  the  outer  end  of  (he  deten(. 

when  i(s  upper  edge  will  esca])e  (he  pin  lit 
and  (he  latter  and  the  as.sociated  needle  sup- 

port will  swing  downward,  a  shoulder  y  of  70 
(he  detent  (hen  i)reven(ing  (he  la(ter  from 
again  assuming  its  normal  position  ujitil 
the  needle  holder  is  lifted  at  the  termination 

of  its  rec(M-(ling  operation,  when  (he  detent 
will  .swing  downward  and  Ijring  its  upper  75 
edge  beneath  the  pin  19. 

InasuHich  as  all  of  the  record  disks  in  use 

are  not  of  the  same  dimensions,  that  is,  the 

record  portion  does  not  alw^ays  terminate  at 
the  same  distance  from  the  centei-  of  the 
disk,  it  is  desirable  to  ada])t  the  shifting  de- 

vices to  these  varying  conditions,  wdiich  may 
be  done  by  providing  means  for  adjusting 
them  u])on  their  sujjport.  As  shown  the 

plate  5,  which  .-upports  the  blade  3,  is  con- 
nected w  ith  the  brackets  G  so  as  to  slide  lon- 

gitudinally thereon.  As  .shown  the  plate 
has  .slots  21  through  which  extend  pins  or 
screws  22  into  the  arms  of  the  brackets  G, 
and  by  sliding  the  said  plate  5  upon  the 
sup])ort  the  terminal  edge  x  of  the  shifting 
blade  may  be  brought  to  any  position  re- 

quired to  cause  the  shifting  of  the  needle 

supjjort  at  any  desired  period  of  the  oi)era- 
tions.  One  means  of  thus  sliifting  the  par(-;  95 
consists  of  an  L-shaped  lever  23  ])ivoted  to  a 
bracket.  ])rovided  with  a  pin  24  extending 
into  a  slot  of  the  plate  5,  the  outer  arm  of 
the  ])late  traversing  a  graduation  or  scale 

upon  an  arm  2.")  extending  from  the  bracket  loO 
G.  but  any  other  suitable  shifting  means 

may  be 'employed. 
Without  limiting  mj^self  to  the  construc- 

tion shown.  I  claim: 
1.  The   combination    with    the    swinging  10  5 

tone  tube  of  a  talking  machine,  the  needle, 
and  the  swinging  support  for  the  needle,  of 

a  lever  supported  on  the  tone  tube  and  con- 
nected with  the  needle  support,  and  means 

for  automatically  rocking  said  lever  to  lift 
the  needle  as  the  tone  tube  reaches  the  de- 

sired limit  of  its  movement  in  one  direc- 
tion. 

2.  The    combination   with    the    swinging 
tone  tube  of  a  talking  machine,  the  needle,  115 
and  the  swinging  sup])ort  for  the  needle,  of 

a  lever  supported  on  the  tone  tube  and  con- 
nected Avith  the  needle  support,  a  spring  act- 

ing on  said  lever  to  lift  the  needle  support, 
and  means  for  automatically  rocking  the 
lever  against  the  action  of  said  spring  and 
maintaining  it  in  such  adjusted  position 
during  a  predetermined  portion  of  the 

swinging  movement  of  said  tnl)e  in  one  di- 
rection. 

3.  The  combination  of  the  swinging  tone 

tube  and  needle  and  movable  support  there- 
for of  a  talking  machine,  a  lever  moving 

with  the  tone  tube  and  connected  with  said 

support  for  raising  and  lowering  the  latter,  13(? 

110 

20 

125 
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and  a  bearing  arranged  to  make  contact 
witl".  said  lever  to  swing  the  latter  and  lower 
i^aid  support  as  the  needle  is  brought  into 
operating  position. 

5  4.  The  combination  with  the  swinging 
tone  tube  of  a  talking  machine,  of  a  needle, 
a  swinging  support  for  the  needle,  auto- 

matic means  for  moving  said  support  to  lift 
the  needle  as  the  tone  tube  reaches  the  de- 

10  sired  limit  of  its  imvard  movement,  and  a 
detent  carried  by  the  tone  tube  for  engaging 
and  holding  said  support  wdien  elevated. 

0.  The  combination  Avith  the  swinging 
tone  tube  of  a  talking  machine,  of  a  needle, 

15  a  swinging  support  "for  the  needle,  auto- matic means  for  moving  said  support  to  lift 
the  needle  as  the  tone  tube  reaches  the  de- 

sired limit  of  its  inward  movement,  and  a 
detent  for  engaging  and  holding  said  snp- 

20  port  when  elevated,  said  detent  provided 
with  a  shoe  for  engaging  tlie  record. 

6.  The  combination  Avith  the  swinging- 
tone  tube  of  a  talking  machine,  of  a  needle^ 
a   swinging  support   for  the   needle,   auto- 

25  matic  means  for  moving  said  support  to  lift 
the  needle  as  the  tone  tube  reaches  the  de- 

sired limit  of  its  inward  movement,  and  a 
detent  for  engaging  and  holding  said  sup- 

port  when   elevated,   said   detent   provided 
30  with  a  yielding  shoe  for  engaging  the  record. 

7.  The  combination  with  the  swinging- 
tone  tube  and  needle  and  needle  support 
movable  on  said  tube,  of  a  needle  shifter 
comprising    a    fixed    shifting    device    over 

35  -which  the  tone  tube  SAvings,  and  parts  con- 
nected with  the  needle  support  to  contact 

Avith  said  device  on  swinging  the  tone  tube. 
8.  The  combination  with  the  SAvinging 

tone  tube,  needle  and  support  for  the  needle 
40  movable  on  said  tube,  of  a  lever  supported 

on  the  tube  and  connected  Avith  said  needle 

support,  and  a  fixed  shifting  device  ar- 
ranged to  make  contact  with  and  shift  said 

lever  as  the  needle  is  carried  to  operative 
45  position. 

9.  The  combination  Avith  the  needle  of  a 

talking  machine,  of  a  support  for  said  needle 
movable  to  carry  the  needle  to  and  from  a  rec- 

ord and  adapted  to  swing  laterally,  of  means 
50  constantly  acting  to  hold  the  needle  ele- 

vated, and  means  for  rendering  said  lifting- 
means  inoperatiA^e  during  a  predetermined 
portion  of  each  lateral  moA'ement  of  the 
needle. 

°^  10.  The  combination  with  the  needle  of  a 
talking  machine,  of  a  supj)ort  for  said 
needle,  moA^able  to  carry  the  needle  to  and 
from  the  record,  means  for  shifting  said 
support    to    lift    the    latter    as    the    needle 

^^  reaches  the  inward  limit  of  a  record,  and  a 
detent  carried  by  said  support  for  automati- 

cally engaging  and  holding  the  support  in 
its  shifted  position. 

11.  The  combination  Avith  the  needle  of  a 

^5  talking  machine,  of  a  support  for  said  needle 

movable  to  carry  the  needl'e  to  and  from  the record,  means  lor  shifting  said  support  to 
lift  the  latter  as  the  needle  reaches  the  in- 
Avard  limit  of  a  record,  a  detent  for  auto- 

matically engaging  and  holding  the  support  70 
in  its  shifted  posidon,  and  means  for  shift- 

ing the  detent  to  release  the  support  Avhen 
the  needle  is  brought  to  position  to  engage 
a  record. 

12.  The  combination  Avith  the  tone  tube,  75 

sound  box  piA^oted  thereto  and  needle  car- 
ried by  said  box.  of  a  lever  supported  on 

said  tube  and  connected  with  said  box,  and 
a  shifter  plate  supported  to  make  contact 
Avith  and  swing  said  lever  as  the  needle  is  80 
carried  into  starting  position  over  a  record. 

13.  The  combination  with  the  tone  tube, 

sound  box  pivoted  thereto  and  needle  car- 
ried b}'^  said  box,  of  a  lever  connected  Avith 

said  box.  and  a  shifter  plate  supported  to  83 
make  contact  with  and  SAving  said  lever  as 
the  needle  is  carried  into  starting  position 
over  a  record,  said  parts  arranged  to  release 
the  lever  as  the  needle  reaches  the  desired 
limit  of  its  inward  movement.  90 

14.  The  combination  with  the  swinging 

tone  tube,  sound  box  piA^oted  thereto  and 
needle  carried  by  said  box,  of  a  lever  sup- 

ported on  said  tube  and  connected  with  said 
box,  and  a  shifter  plate  arranged  to  make  95 
contact  with  said  lever  to  lower  the  support 
as  the  needle  reaches  starting  position  and 
proportioned  to  permit  the  lever  to  pass 
from  contact  therewith  as  the  needle  reaches 
the  inward  limit  of  a  record. 

100 
15.  The   combination  with  the  swinging- 

tone  tube,  sound  box  pivoted  thereto  and 
needle  carried  by  said  box,  of  a  lever  sup- 

ported on  said  tube  and  connected  with  said 
box  and  adjustable,  and  a  shifter  plate  sup-  105 
ported  to  make  contact  with  and  swing  said 
leA'er  as  the  needle  is  carried  into  starting 
position  over  a  record. 

16.  The  combination  with  the  movable 

needle  support  of  a  talking  machine,  of  a  ilO 
detent  moving  with  the  needle  support  and 
arranged  to  engage  and  hold  said  support 
when  raised,  and  means  for  automatically 
lifting  the  support  when  the  needle  reaches 
the  inner  limit  of  a  record.  115 

17.  The  combination  with  the  movable 

needle  support  of  a  talking  machine,  of  a 
detent  mounted  to  moA^e  with  the  needle  sup- 

port and  adapted  to  cooperate  therewith  to 
hold  the  needle  in  an  inoperatiA^e  position,  120 
and  means  for  automatically  bringing  such 
detent  into  action  when  the  needle  reaches 
the  end  of  a  record. 

18.  The   combination    with   the   movable 

needle  support  of  a  talking  machine,  of  a  125 
detent   mounted   to   move   with  the   needle 

support  and  adaj^ted  to  cooperate  therewith 
to  hold  the  needle  out  of  contact  Avith  a 

record,  means  rendering  said  detent  inop- 
eratiAe  Avhen  the  needle  is  engaging  a  record,  130 

•I 
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Mild  iiicans  for  autoinatkally  hiingiiif^  the 
(lt'li'ii(  into  iiftioii  as  the  lu'edli!  reachos  the 
cud  of  the  record. 

lU.  The  coiiil)inatioii  with  I  hi;  nidvable 
5  needle  siiijpoit  of  a  (alkiiiy;  inachine,  of  a 

detent  arranged  to  autonialicall}'  engage 
anil  hold  said  support  when  raised,  and  a 
shoe  carried  by  the  detent  in  jiosition  to  en- 

gage a  record  as  the  detent  is  brought  above 
10  the  latter. 

20.  In  a  talking  machine,  the  combina- 
tion with  a  record,  a  sound  box,  means 

whereby  a  relative  movement  jnay  be  ef- 
fected between  said  record  and  box  so  that 

15  the  latter  may  be  supported  with  its  needle 
beyond  or  in  engagement  with. the  record, 
.said  box  being  also  movable  vertically  to 
and  from  the  record,  of  a  spring  connected 
with  and  adapted  to  elevate  the  box  when 

20  the  needle  thereof  is  not  over  the  record,  and 
a  shifter  arranged  to  dejjress  the  box  as  the 
needle  is  brought  to  operative  position. 

21.  In  a  talking  machine,  the  combina- 
tion with  a  record,  a  tone  tube,  a  sound  box 

25  connected  with  the  tube,  and  means  whereby 
the  tube  and  box  nuv}'  be  moved  so  that  the 
latter  may  be  supported  with  its  needle  be- 

yond or  in  engagement  with  the  record,  said 
box  being  also  movable  vertically  to  and  from 

30  the  record,  a  spring  operating  to  elevate  the 
box  when  the  needle  thereof  is  not  over  the 

record,  and  a  shifter  adapted  to  depress  the 
box  as  the  needle  is  brought  over  the  record. 

22.  In   a   talking  machine,  the  combina- 
tion with  a  record  di.sk,  a  sound  box,  and  35 

means  where!)}'  the  sound  box  may  be  moved 
laterally  over  the  disk  and  supported  with 
its  needle  beyond   or  in  engagement  wnth 
the  record  on  said  disk,  said  box  being  also 
movable  vertically  to  and  from  the  disk,  of  ̂ q 
a  spring  connected  with  and  adapted  to  ele- 

vate the  box  when  the  needle  tliereof  is  not 

over  the  record,  and  a  shifter  adapted  to  de- 
press the  box  as  the  needle  is  brought  above 

the  record  bj'  lateral  movement  of  the  sound  45 
box. 

23.  The  combination  with  the  tone  tube 
of  a  talking  macliine  and  with  the  sound 
box   and    movable   support   therefor,   of   a 
spring  and  coimections  for  lifting  said  sup-  59 
poi't,  a  shifter  for  shifting  the  connections 
to  lower  the  suppoit  as  the  needle  is  brought 
to  operative  position,  and  a  detent  arranged 
to  automatically  engage  and  hold  the  box  in 
its  position  when  elevated.  55 

In  testimony  whereof  I  affix  my  signa- 
ture in  i)resence  of  two  Avitnes.ses. 

xVMI  JACCARD. 

Witnesses : 
A.  W.  Levy, 

Jacob  J.  Dorman. 
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UNITED  STATES  PATENT  OFFICE. 
JOHANN     VEIT,     OF     HANAU,     GERMANY. 

SOUND-BOX  FOR  TALKING-MACHINES. 

9^9,331. Specification  of  Letters  Patent.         Patented  Dec.  30,  1910. 

Application  filed  September  26,  1910.     Serial  No.  583,931. 

To  all  whom  it  may  concern: 
Be  it  knoAvn  that  I,  Johann  Veit,  joiner, 

a  subject  of  the  German  Emperor,  and  resi- 
dent of  Hanau-on-the-Main,  Germany,  with 

5  the  post-office  address  Hospitalstrasse  No. 
2").  have  invented  new  and  useful  Improve- 
ments  in  Sound-Boxes  for  Talking-Machines, 
of  which  the  following  is  a  specification. 

This  invention  has  for  its  object  to  pro- 
10  vide  a  sound-box  for  a  talking  machine  which 

shall  in  shape  resemble,  as  closely  as  possible, 
that  of  the  human  mouth.  This  end  is  at- 

tained by  shutting  off  from  the  membrane 
the  hollow  portion  of  the  sound-box  (that  is 

15  to  say  the  portion  which  is  connected  with 
the  horn)  b}^  a  thin  apertured  wooden  dia- 
phragiii  and  providing  the  hollow  cavity 
with  three  thin  strips  of  wood  whereof  a 
pair  are  fixed  to  the  diaphragm  as  well  as 

20  to  the  walls  of  the  cavity,  while  the  third 
which  occupies  a  position  between  the  other 

two,  is  in  the  form  of  a  tongue  and  being  at- 
tached to  the  diaphragm  only  and  not  to  the 

walls  of  the  cavity.    In  this  construction  the 
25  two  fixed  strips  correspond  to  the  human 

cheeks,  the  flexible  strip  corresponds  to  the 
tongue,  and  the  remaining  hollow  space  at 
either  side  coiTesponds  to  the  gums.  I  have 
ascertained  by  experiment  that  surprising 

30  results,  in  respect  of  fullness  and  purity  of 
tone,  can  be  obtained  by  an  arrangement  of 
this  kind  and  that  the  usual  objectionable 
jarring  noise  emitted  by  talking  machines  is 
entirely  done  away  with. 

35  In  the  accompanying  drawing  which 
serves  to  illustrate  the  invention.  Figure  1 

is  a  front  elevation  of  the  improved  sound- 

box of  my  invention,  and  Figs.  2  and  3  sec- 
tions on  the  lines  2 — 2  and  3 — 3  of  Fig.  J 

respectively.  4o 
In  the  drawing  1  is  that  portion  of  the 

wooden  sound-box  which  is  applied  in  front 
of  the  membrane  2  and  which  communicates 

with  the  sounding  horn.  The  portion  1  is 
hollowed  out  in  such  manner  as  to  form  a  45 
cavity  3  Avhich  is  closed  on  the  side  adjacent 
to  the  membrane  by  a  wooden  diaphragm  5 
provided  with  an  aperture  4. 

6  and  7  are  the  two  parallel  thin  strips 
which  are  secured,  preferably  by  glue  or  50 
other  adhesive,  to  the  diaphragm  5  and  also 
similarly  attached  to  the  wall  of  the  cavity 
3,  and  8  is  the  tongue  or  strip  which  is  se- 

cured in  the  same  way  at  one  end  to  the  dia- 
phragm and  free  at  the  sides  and  other  end  55 

so  that  it  may  have  a  spring-like  action. 
Now  what  I  claim  and  desire  to  secure  by 

Letters  Patent  is  the  following: 

A  wooden  sounding  box  for  a  talking  ma- 
chine consisting  of  a  hollowed  out  portion  60 

provided  Avith  an  apertured  diaphragm,  a 
pair  of  parallel  strips  attached  both  to  the 
diaphragm  and  to  the  walls  of  the  cavity, 
and  a  tongue  attached  only  to  the  diaphragm 

so  tl>«t  it  may  have  a  spring-like  action,  sub-  65 
stantially  as  described. 

In  testimony,  that  I  claim  the  foregoing  as 
my  invention,  I  have  signed  my  name  in 
presence  of  two  witnesses,  this  fourteenth 
day  of  September  1910. 

JOHANN  VEIT. 
Witnesses : 

Johanjst  Hofmann, 
Jean  Gexjnd. 
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MULTIPLE-RECORD  GRAPHOPHONE. 

979,466. Specification  of  Letters  Patent.        Patented  Dec.  37,  1910. 

Application  filed  July  31,  1905.     Serial  No.  271,939. 

To  all  whom  it  may  concern: 
Be  it  known  that  I,  Alphonse  J.  K. 

Ge>?ella,  a  citizen  of  the  United  States,  re- 
siding at  New  Orleans,  in  the  parish  of 

5  Orleans  and  State  of  Louisiana,  have  in- 
vented certain  new  and  useful  Improvements 

in  Multiple-Eecord  Graph ophones ;  and  I 
do  hereby  declai'e  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  invention, 

10  such  as  Avill  enable  others  skilled  in  the  art 

to  which  it  appertains  to  make  and  use  the 
same. 

This  invention  relates  to  improvements  in 

graphophones,  gramophones   and  like  ma- 
15  chines,  particularly  to  that  class  of  the  mul- 

tiple record  type. 
It  is  obvious  that  it  may  be  desirable  to 

run  off  several  records  successively  without 
interruption  and  without  assistance  of  an 

20  operator,  and  this  may  be  especially  true  in 
slot  machines,  and  more  particularly  in  cases 
where  the  machine  is  used  for  purposes  of 

dictation  wherein  the  subject-matter  to  be 
dictated  would  cover  a  nmnber  of  record 

25  members. 

The  principal  object  of  this  invention  is 

to  provide  mechanism,  automatic  in  its  oper- 
ation, which  will  subserve  this  end. 

Other  objects  and  advantages  will  appear 
30  from  the  following  description  and  the  fea- 

tures of  novelty  of  the  invention  will  be 
more  succinctly  pointed  out  in  the  claims. 
While  in  the  following  specification,  for 

the  purpose  of  simplicity,  the  invention  is 
35  described  more  particularly  with  reference 

to  graphophones  of  the  ordinary  type  em- 
ploying the  usual  reproducer  and  cylindrical 

record,  it  will  be  understood  that  the  inven- 
tion is  not  limited  to  this  particular  type  of 

40  a  reproducing  machine,  and  the  term  "  sty- 
lus" is  employed  to  cover  a  recorder  or  a 

reproducer  as  the  case  may  be,  while  the 
term  "  record  member  "  or  "  record  "  is  used 
to  cover  any  kind  of  a  record  member  before 

45  or  after  the  record  has  been  produced  there- 
on, or  whether  the  record  member  be  used 

in  connection  with  a  machine  of  the  grapho- 
phone  or  gramophone  type,  it  beina:  quite 
immaterial,  Avhether  or  not  the  undulatory 

50  grooves  of  the  record  are  of  varying  depth 
or  width  respectively. 

To  more  fully  describe  the  invention,  ref- 
erence is  had  to  the  accompanying  drawings, 

illustrating  an  application  of  same,  in  which 
like  letters  designate  the  same  parts  in  the  55 
several  views,  and  in  which : — 

Figure  1  is  a  side  elevation  of  the  operat- 
ing mechanism  of  the  improved  machine, 

certain  minor  parts  being  broken  away. 
Fig.  2  is  an  end  elevation  looking  to  the  60 
right  in  Fig.  1,  parts  being  broken  away. 
Fig.  3  is  a  sectional  view  in  detail  of  the 
rotary  disk  and  one  of  the  record  members 
thereon,  the  disk,  the  record  spindle  and  the 
supporting  axis  being  broken  away.  Fig.  65 
4  is  a  transverse  section  on  the  line  4 — 4  of 
Fig.  3.  Fig.  6  is  a  fragmentary  detail 
partly  in  section  and  an  end  view  of  the 
inner  end  of  the  stylus  feed  screw.  Fig.  6 
is  a  view  in  elevation,  showing  the  operating  70 

members  for  returning  the  stylus  to  its  ini- 
tial position  and  holding  the  same  raised  un- 

til a  new  record  has  been  placed  in  position, 
certain  positions  of  the  parts  in  this  view 

being  shown  in  dotted  lines.  Fig.  7  is  a  de-  75 
tail  perspective  view  of  the  pawl  member 
for  automatically  operating  the  revoluble 
disk.  Fig.  8  is  a  plan  view  of  the  crank 
shaft  and  parts  connected  therewith,  the 
hanger  bars  being  shown  in  cross  section,  go 

Fig.  9  is  a  detail  view  of  an  end  of  the  plun- 
ger rod.  and  Fig.  10  is  a  detail  view  of  means 

for  rotating  the  rotary  disk  independently 
of  the  automatic  means,  and  indicating  the 
position  of  the  records  thereon.  85 

1  designates  a  suitable  frame-work,  2  the 
feed  screAV  for  the  stylus,  and  3,  Fig.  1,  the 
usual  oj^erating  means  for  actuating  the  feed 
screw,  4  designating  the  usual  thumb  lever 
for  starting  or  stopping  the  power  actuated  go 
driving  means. 

5  is  a  plate  or  casing  forming  a  means  of 

support  for  the  feed  screw  and  also  a  pro- 
tecting guard  for  the  record. 

f)  is  the  usual  recorder  or  re]iroducer  which  95 
for  brevity  is  termed  the  stylus  carried  by  the 
arm  7  mounted  on  the  bar  8  and  brought  into 

operative  relation  with  the  feed  sci-ew  2  by means  of  the  arm  9  and  threaded  member 

10.  11  is  a  short  extension  on  the  stylus  hav-  100 
ing  an  enlarged  head  or  a  lug  12  thereon,  the 

said  lug  12  having  a  roller  bearing  13  mount- 
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('(1  on  its  inside  face  and  adapted  to  ride  on 

the  casin.i;  .">.  Tlio  arm  7  also  carries  a  de- 
])endin(;  rod  H  liavinj^  a  bent  end  15,  the 
function  of  which  rod  Avill  liereinafter  ap- 

5  pear. 
KelVrrino;  particidarly  to  Fig.  0,  a  latch- 

ing nieclianisni  is  shown  for  holding  the 
stylus  elevated,  when  shifted  back  to  its  ini- 

tial position,  initil  the  next  record  has  been 
10  put  in  i)]ace.  the  operation  of  which  latch- 

ing mechanism  Avill  be  hereinafter  described. 
The  details  of  this  construction  consist  of  a 
latch  member,  having  the  hook  10,  normally 
disposed  horizontally  and  pivolally  connect- 

15  ed  to  an  ujjright  17  secured  to  the  support 
5.  Below  the  latch  member  and  pivotally 
connected  at  one  end  to  the  upright  17  is  a 
flat  link  18  pivotally  connected  as  at  19  to 
the  end  of  a  similar  link  20  having  a  pivot 

20  screw  21  operating  in  a  slot  22  formed  in  a 
vertical  flange  of  an  oscillating  plate  23, 
which  oscillating  plate  has  the  lugs  24  and 
25  projecting  edge-wise  thereof.  In  this  fig- 

ure the  solid  lines  indicate  the  position  of 
25  the  parts  when  the  stylus  initially  engages 

the  record  member,  while  tlie  dotted  lines 
to  the  left  indicate  the  position  of  the  parts 
when  the  stylus  has  been  returned  to  its 
initial  position  and  forced  into  engagement 

30  with  the  latch  member  IG  to  hold  the  same 
in  its  elevated  position  until  the  old  record 
has  been  replaced  by  the  new  one. 

26  is  a  standard  suitably  secured  to  the 
frame  1,  which  standard  has  an  enlarged 

35  base  portion  with  an  annular  opening  20^ 
therein.  27  is  a  standard  also  suitably  se- 

cured to  the  main  frame  1.  Both  of  these 
standards  at  their  upper  ends  are  provided 
with  the  detachable  bearings  28  in  which 

40  bearings  is  journaled  reduced  ends  of  a  main 
shaft  29,  the  outer  end  of  said  shaft  project- 

ing beyond  the  standard  27.  On  this  main 
shaft  29,  referring  particularh'  to  Fig.  3,  is 
mounted  a  disk  30  provided  on  its  circum- 

45  ferential  edge  with  a  plurality  of  ratchet 
teeth  30^*  and  on  its  inner  face  with  a  de- 
tachably  mounted  elongated  central  bearing 
31  and  a  plurality  of  circumferentially  dis- 

posed similar  bearings  31".     The  shaft  29, 
50  ])assing  through  the  bearing  31,  is  securely 

locked  to  the  disk  by  the  set  screws  32.  so 
that  the  disk  and  the  shaft  29  rotate  together. 

Freely  ])assing  through  the  bore  of  each  of 
the  elongated  bearings  31"  is  the  reciprocat- 

55  ing  spindle  33  having  the  reduced  portion  3-4 
and  headed  joortion  35  pi-eferably  conical, 
forming  a  recessed  outer  end. 

36  is  a  stop  which  may  be  of  the  split  pin 
type. 

60       37  is  an  annular  shoulder  formed  on  the 
spindle,  38  a  reduced  portion   forming  an 
annular  recess,  and  39  a  reduced  end,  form- 

ing a  pintle  preferably  finished  off  conically. 
Adapted  to  be  mounted  on  the  spindle  is  a 

mandrel  having  the  central  apertured  web  65 
40  and  outer  end  plate  41  provided  with  the 
conical  bearing  42  having  a  i)lurality  of  re- 

cesses 43,  which  conical  bearing  is  adapted  to 
be  brought  into  engagement  (Fig.  5)  with  a 
conical  depression  44  in  the  inner  end  of  the  70 
feed   screw   2,  which   conical   depression   is 
provided  with  the  inwardly  proiecting 

lug 

45.  The  mandrel  is  also  provided  with  a 
plurality  of  U-shaped  internal  bearings  46, 
to  which  are  pivotally  secured  the  spring  75 
arms  47  having  projections  48  adapted  to 
rest  in  the  recessed  portion  38  and  the  outer 
ends  of  said  spring  arms  extending  through 
elongated  apertures  49  in  the  cylindrical  and 
end  faces  of  the  mandrel,  which  projecting  go 
ends  may  be  operated  to  spring  the  projec- 

tions 48  out  of  engagement  with  the  oj^erat- 
ing  spindles,  for  readily  removing  the  man- 

drel and  the  record  50  carried  thereby.  It 
might  be  stated  here  that  this  particular  con-  35 
struction  of  a  mandrel  and  the  spindle  with 
reference  to  the  spring  arms  47  and  the  re- 

cessed portion  38  would  be  unnecessary  ex- 
cepting for  the  fact  that  the  present  form  of 

records  have  a  tapering  liore,  the  enlarged'  90 end  of  which  is  to  the  left  of  the  record,  so 
that  in  use,  with  records  of  the  present  type, 

it  is  necessary  to  slip  the  record  on  the  man- 
drel from  the  right  hand  side  of  the  man- 
drel, and  this  particular  structure  allows  of  95 

a  readj'  means  of  removing  the  mandrel  and 
record  for  this  purpose,  to  replace  a  new 
record  without  pulling  out  the  spindle  33, 
the  right  to  left  movement  of  which  is  lim- 

ited by  the  stop  pin  36.  It  will  be  observed,  jqo 
however,  that  with  new  forms  of  records 
tapering  in  the  reverse  direction,  this  detail 
construction  would  be  unnecessary  as  the 
mandrel  could  be  revolubly  mounted  on  the 
spindle,  in  a  fixed  relation  axially,  and  the  jq^ 
record  slipped  thereon  from  the  left  end  of 
the  mandrel.  However,  this  particular  con- 

struction of  mandrel  might  be  employed  to 
advantage,  as  an  interlocking  means,  with 

110 either  form  of  record. 
51  is  a  bearing  rod  rigidly  supported  by 

the  standard  52,  this  rod  in  Fig.  1  being 
shown  broken  away. 

53  is  a  hollow  reciprocating  plunger  rod 
mounted  on  the  rod  51  and  adapted  to  freely  115 
pass  through  an  aperture  formed  in  the 
standard  27.  The  inner  end  of  this  rod 

(Fig.  9)  is  provided  with  a  plurality  of  lon- 
gitudinally disposed  spring  clips  54  suitably 

secured  thereto  and  provided  at  their  free 
ends  with  inwardly  converging  depressed 
portions  55,  adapted  to  spring  over  the  heads 
35,  of  the  spindles  33.  into  the  recessed  por- 

tion 34  thereof. 

56  is  a  Aertically  disposed  bar  connected 
to  the  outer  end  of  the  holloAv  plunger  rod 
53  and  to  this  bar  is  connected  a  tape  57 
preferably  of  metal  attached  at  one  end  to  a 

120 

125 
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power  actuated  drum  58  journaled  on  a  shaft 
59,  one  end  of  which  maj^  be  mounted  in  the 
side  frame  (Fig.  2)  and  the  other  end  in  a 
hanger  bar  GO.  This  drum  is  preferably  a 

5  spring-actuated  one  as  shown,  of  sufficient 
power  to  shift  the  phmger  rod  53,  with  a 
spindle  and  record,  to  the  left,  as  hereinaf- 

ter described,  when  the  drum  is  free  to  re- 
volve. 

10  61  is  an  idler  pulley  mounted  on  a  shaft 
journaled  at  one  end  in  the  main  frame  and 
at  the  other  end  in  a  hanger  bar  62.  63  is  a 
metallic  tajoe  secured  at  one  end  to  the  bar 
56,  reeling  over  said  pulley  Gl  and  connected 

15  at  its  other  end  to  a  crank  hereinafter  de- 
scribed. 

64  are  a  pair  of  hanger  bars  suspending  a 
power  actuated  shaft  65,  the  power  for  ro- 

tating same  being  indicated  in  the  drawings, 
20  as  a  spring  actuated  drum  66  (Fig.  2).  As 

shown  in  detail  in  Fig.  8,  this  shaft  is 
formed  with  the  spaced  crank  arm  67  having 
the  connecting  crank  pin  68  at  its  outer 
end,  to  which  is  connected  one  end  of  the 

25  tape  63.  Reversely  opposed  to  said  crank 
shaft  67  but  out  of  alinement  therewith  is 
the  bar  69  rigidly  affixed  to  the  shaft  65 
and  provided  at  its  outer  end  with  the  later- 

ally i^rojecting  pin  70.    Also  securely  keyed 
30  to  the  shaft  65  is  the  disk  71  provided  with 

the  eccentrically  mounted  pin  72  acting  as 
a  crank  pin. 

73  (Fig.  1)  shows  conventionally  a  con- 
nection between  the  power-actuated  drum  66 

35  and  a  speed  governor  or  fan  74  also  oper- 
ating as  a  stop,  as  hereinafter  referred  to. 

75,  Figs.  1  and  2,  are  guide  plates  suitably 
secured  to  the  frame  1  on  both  sides  and  ad- 

jacent  to  the   disk  30,   and   between  these 
40  guide  plates  is  slidingly  mounted  a  pawl 

member  (shown  in  detail  in  Fig.  7)  adapted 
to  engage  and  intermittently  rotate  said 
record  disk.  This  pawl  member  76  com- 

prises the  spaced  side  members  merging  at 
45  their  upper  end  in  a  solid  beveled  cross 

piece  of  a  peculiar  angle  (for  a  purpose 
hereinafter  referred  to),  the  lower  ends  of 
said  spaced  members  being  pivotal ly  con- 

nected to  a  bar  77  having  a  laterally  pro- 
50  jecting  foot  78  of  a  length  to  extend  trans- 

versely beyond  the  path  of  travel  of  the  pin 
72.  To  this  bar  is  secured  a  flat  spring  79 
in  engagement  with  the  pawl  76  for  holding 
said  pawl  against  the  disk  30  but  permitting 

55  the  pawl  to  ride  freely  over  the  surface  of 
the  disk  between  its  teeth. 

To  the  lower  end  of  the  foot  bar  77  is 
secured  a  depending  angle  bar  80  operating 
in  a  socket  piece  81  secured  to  the  frame, 

GO  which  depending  bar  serves  as  a  guide  for 
the  vertical  reciprocation  of  the  pawl  mem- 
ber. 

82  is  a  rock  shaft  suitably  journaled  to  the 
side  frames,  as  shown  in  Fig.  2,  which  rock 

70 

75 

90 

95 

shaft  is  provided  Avith  upwardly  and  doAvn-  65 
wardly  disposed  arms  83  and  84  respectively, 
arranged  at  angles  to  each  other  and  which 
arms  may  be  provided  with  any  suitable 
means  for  adjusting  their  angular  position, 
such  as  set  screws,  it  being  understood  that 
these  arms  rock  Avith  the  shaft  82.  The  up- 

per arm  83  which  I  will  term  the  stylus  arm 
is  provided  with  a  hooked  end  83*  for  a 
purpose  hereinafter  referred  to  aud  the 
lower  arm  84  forms  a  connecting  link  be- 

tween the  rock  shaft  82  and  the  disk  71  by 

means  of  the  link  85  piA'oted  at  one  end  to 
the  eccentric  pin  72  and  at  its  other  end  to 
the  bar  84  as  at  84''.  86  is  another  rock  shaft 
suitably  journaled  in  the  side  frames  and  80 
on  this  rock  shaft  is  rigidly  secured  a  lever 
87  extending  upwardly  and  adapted  to  en- 

gage the  projecting  lug  25  of  the  recipro- 
cating plate  23,  which  plate  23  is  held  in 

position  at  one  end  by  the  pin  21  riding  in  85 
the  slot  22  of  the  vertical  member  23^  of  the 
plate  23,  while  the  other  end  is  slidingly 
supported  in  a  slot  through  the  standard  26. 
The  secondary  rock  shaft  86  at  its  opposite 
end  is  proAdded  with  the  tripping  lug  88 
Avhich  is  adapted  to  extend  in  the  path  of 
traA'el  of  the  pin  70  on  the  revolving  bar 
69.  It  will  be  understood  also  that  the  le- 

ver 87  and  tripping  lug  88  are  fixedly  se- 
cured to  the  shaft  86,  iDut  may  be  so  fixed 

by  means  of  set  screws  for  adjusting  their 
angular  relation.  89  is  a  wheel  rotatably 
journaled  on  the  rock  shaft  86,  adjacent  said 

tripping  lug,  biit  engaging  said  shaft  AA'ith 
sufficient  friction  to  prevent  it  revolving  too  lOO 
freely.  On  the  peripheral  surface  of  this 
wheel,  which  I  will  term  the  controlling 
wheel,  are  a  plurality  of  projecting  pins  90 
adapted  to  be  successively  engaged  by  the 
fan  74  and  the  pin  70. 

91  (Figs.  1  and  10)  is  an  indicating  wheel 
secured  to  the  projecting  end  of  the  main 
shaft  29  by  means  of  a  nut  92.  This  indi- 

cating wheel  is  proA'ided  Avith  numerals  on 
its  peripheral  surface,  corresponding  Avith 
the  number  of  mandrels  on  the  record  disk, 
which  numerals  are  ada^jted  to  be  Drought 
beneath  an  apertiired  plate  93  secured  to  the 
standard  27,  and  this  wheel  is  proAdded  with 
a  handle  94  by  which  the  wheel,  the  shaft  1^5 
29,  and  consequently  the  record  disk  30  may 
be  reA^oh^ed  to  bring  any  record  into  posi- 

tion independently  of  the  automatically  op- 
erated pawl  before  referred  to. 

In  operation,  the  A^arious  parts  being  in  120 
the  position  shown  in  Figs.  1,  2,  and  6, 
wherein  the  stylus  is  in  stnrting  engagement 
with  the  left  hand  end  of  the  record,  upon 
shifting  the  starting  lever  4,  thereby  im- 

parting a  continuous  motion  to  the  feed 
screw  2,  the  conical  point  42  of  the  spindle 
being  interlocked  with  the  feed  screw,  this 
spindle,  its  mandrel,  and  record  will  be  ro- 
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tated  while  the  stylus  is  being  fed  there- 

along.  "Wlion  the  stylus  has  reached  the  end of  the  cylinder,  the  transverse  portion  15  of 
the  depending  bar  14  will  strike  one  of  the 

5  pins  90,  which  will  rotate  the  wheel  89  for- 
wardly,  moving  the  pin  90"  out  of  engage- 

ment with  the  fan  74,  This  starts  the  power 
actuated  wheel  71  revolving  in  the  direction 
of  the  arrow  (Fig.  1)  and  with  the  pin  70 

10  on  the  revoh  ing  bar  in  engagement  with  the 
pin  90'',  Avill  rotate  the  controlling  wheel  89 
still  farther,  bringing  the  pin  90''  into  the 
position  shown  in  dotted  lines,  at  which 

point  the  pin  70  will  have  left  the  pin  90". 15  As  the  disk  71  starts  to  revolve  the  shaft  82 
is  rocked  at  its  fastest  speed  (as  the  pin  72 

approaches  the  point  72")  and  the  hooked 
portion  83"  being  in  the  position  shown  in 
Figs.  1  and  6   (the  position  of  the  lug  12 

20  being  shown  in  dotted  lines  in  the  latter 
figure),  the  lug  12  and  consequently  the 
stylus  is  immediately  elevated  from  the  rec- 

ord, moving  in  an  arc  of  a  circle,  as  indi- 
cated in  dotted  lines  in  Fig.  6,  until  it  strikes 

25  the  hooked  end  16  of  the  latch  member,  forc- 
ing the  latter  upwai-dly  and  passing  in  a 

position  to  the  left  of  the  hook  16.  At  the 
same  time  the  stylus  arm  83  striking  the  lug 
24  on  the  plate  23  will  force  the  pivoted 

30  ends  of  the  links  18  and  20  upwardly,  which 
ends  engaging  beneath  the  lug  12  will  ele- 

vate and  hold  the  same  elevated  in  engage- 
ment with  the  hook  member  16,  as  indicated 

in  dotted  lines  at  12"  in  Fig.  6.     From  the 
35  point  72",  the  continued  rotation  of  the 

Avheel  71  will  slowly  rock  the  shaft  82  rear- 
wardly  until  the  eccentric  pin  72  reaches  the 

position  72",  when  the  stylus  arm  83  will  be 
in  a  position  be^^ond  its  initial  position,  as 

40  indicated  in  dotted  lines.  During  this  rear- 
ward movement  of  the  stylus  arm  83,  it  will 

be  seen  that  when  the  hooked  end  83"  starts 
to  the  right,  the  stylus  is  held  elevated  by 
the  links  18  and  20  and  the  lug  12  being  en- 

45  gaged  by  the  hook  member  16,  the  stylus 
will  remain  in  this  position.  Upon  the 

eccentric  pin  moving  from  the  position  72" 
to  72  the  shaft  is  slowly  rocked  forward 

again   and   the   stylus   arm   bi'ought   to   its 
50  initial  position.  From  the  beginning  of  the 

rotation  of  the  disk  71  the  eccentric  pin  72 
being  disposed  beneath  the  shoes  78  will 
elevate  the  pawl  member  until  the  eccentric 
pin  72  is  diametrically  opposite  its  starting 

55  point,  when  the  pawl  will  have  engaged  with 
the  next  tooth  30"  on  the  record  disk  30. 
Also  upon  the  disk  starting,  the  crank  67 
(when  it  reaches  a  point  substantially  in  a 
horizontal  plane  with  the  lower  peripheral 

60  surface  of  the  pulley  61,  which  initial  move- 
ment permits  of  the  stylus  being  raised  be- 

fore the  initial  movement  of  the  record  be- 
ing withdrawn)  exercises  a  pulling  force  on 

the  tape  63  which  operates  the  bar  56,  re- 

ciprocating the  hollow  plunger  53  along  the  65 
rod  51  and  the  spring  fingers  55  being  in 
engagement    with    the   headed    end    of   the 
spindle,  will  withdraw  the  spindle  and  the 
used  record  toward  its  initial  position  (the 
record    passing   through   the   enlarged   cir-  70 
cular  opening  26"  in  the  standard  26)  until 
the  shoulder  37  on  the  spindle  strikes  the 

end  of  the  bearing  31",  at  which  point  the 
mandrel  will  be  in  its  initial  position  and 
the  springs  55  upon  continued  movement  of  75 
the  plunger  53  will  spring  outwardly  and 
pass  over  the  headed  portion  of  the  spindle. 
The  crank  pin  68  will  now  have  reached  a 
position  diametrically  opposite  its  starting 
point,  and  (the  pin  (2  being  in  a  position,  80 
with  reference  to  the  disk  at  right  angles 
to  the  pin  68),  the  pin  72  will  also  at  this 
point  have  I'eached  a  position  diametrically 
opposite  its   starting   point,   whereupon   it 
leaves  the  shoe  78,  and  the  shoe  and  the  85 
pawl  member  will  fall  of  their  own  weight, 
rotating  the  record  disk  30  one  notch.     By 
the  peculiar  construction  of  the  pawl,  the 
rotation  of  the  disk  will  be  locked  in  the 

proper  position.     That  is  to  say  the  flat  sur-  90 
face  76"  will  engage  the  edge  surface  of  the 
disk,  indicated  for  illustration  at  30",  Fig.  2. 
To  prevent  jarring  of  the  record  disk  by  a 
too  sudden  drop  of  the  weighted  shoe  and 

pawl,  there  may  be  pi-ovided  a  spring  95  95 
(Fig.  2)  which  Avill  act  as  a  retarding  means 
and  will  also  be  a  further  positive  means  of 
locking  the  disk  when  it  has  reached  its 

proper  position. 
A'^Hien  the  arm  67  has  reached  a  position  lOO 

diametrically  opposite  its  starting  point  and 
starts  to  leave  that  position,  the  tape  63  be- 

gins to  slack  and  the  spring-operated  drum 
58  through  the  tape  57  and  rod  56  will  begin 
to  force  the  plunger  rod   53  forward,  but  105 
as  the  pawl  76  begins  to  drop  at  the  same 
moment,  the  arm  68  starts  to  leave  the  posi- 

tion just  referred  to,  the  disk  will  have  been 
rotated  before  the  spring  clips  55  strike  the 
headed  end  of  the  new  spindle  which  has  110 
been    brought    into    position    during    said 
rotation,    and    the    spring    clips    54,    strik- 

ing the  conical  headed  end  3.5  of  the  new 
record  spindle,  will  be  distended  and  ride 
over  the  conical  head  until  the  depressions  115 
55  reach  the  recessed  jiortion  34.  when  the}' 
will  recede  therein  and  interlock  the  plun- 

ger rod  Avith  the  spindle.     The  continued 
forward  actuation  of  the  plunger  rod  will 
then   obviously   force  the   spindle  with   its  120 
record  toward  the  stylus.    When  the  crank 
67  and  the  revolving  bar  69  are  about  to 
assume  their  initial  positions,  with  the  new 
record  nearly  in  position,  the  pin  70  on  the 

revolving  bar  69  strikes  the  pin  90*  (being  125 
located    in    the    position    shown    in    dotted 
lines)    and  rotating  the  wheel   89   farther 
brings  the  next  succeeding  pin  into  position 
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in  front  of  the  fan  74.  Just  before  this 
happens,  however,  the  pin  70  will  have  en- 

gaged tlie  tripping  lug  88  Avhich  rocks  the 
shaft  80,  moving  the  lever  87  to  the  right, 

5  and  the  latter  being  in  engagement  with  the 
hig  25  will  pull  the  plate  23  to  the  right, 
collapsing  the  links  18  and  20  and  allowing 
the  stylus  to  fall  into  operative  position  at 
the  same  moment  that  the  point  42  on  the 

10  mandrel  has  been  interlocked  with  the  feed 
screw  and  one  of  the  pins  90  has  been 
brought  into  position  to  stop  the  fan  74,  and 
consequently  the  power  actuated  disk  71, 
when  the  parts  are  all  in  their  initial  posi 

15  tions.  The  operation  is  automatically  re- 
peated until  the  lever  4  is  moved  to  shut  off 

the  actuating  power  for  the  feed  screw. 
While  the  foregoing  illustrates  an  appli- 

cation of  the  invention,  it  will  be  under- 
20  stood  that  I  do  not  wish  to  be  limited  to  the 

exact  details  as  described  and  illustrated  in 
the  drawings,  as  it  is  obvious  that  various 
modifications  might  be  m^e  without  de- 

parting from  the  spirit  of  the  invention,  but 

25       "What  I  claim  is: — 
1.  The  combination  with  a  stylus  and  feed- 

ing means  therefor,  of  a  rotary  disk,  a  plu- 
rality of  reciprocating  spindles  mounted  on 

said  disk,  records  carried  by  said  spindles, 
30  means  for  reciprocating  said  spindles,  means 

for  intermittently  rotating  said  disk,  means 
for  returning  said  stylus  to  its  initial  posi- 

tion, and  power  controlled  mechanism  op- 
eratively    associated    with    said    respective 

35  means. 

2.  The  combination  with  a  stylus  and  feed- 
ing means  therefor,  of  a  rotarj^  disk,  a  plu- 

rality of  reciprocating  spindles  carried  by 
said  disk,  an  interlocking  plunger  rod  for 

40  said  spindles,  means  for  operating  said  plun- 
ger rod,  means  for  intermittently  rotating 

said  disk,  means  for  returning  said  stylus  to 
its  initial  position,  and  power  controlled 
mechanism  operatively  associated  with  said 

45  respective  means. 
3.  The  combination  with  a  stjdus  and  feed- 

ing means  therefor,  of  a  rotary  disk,  a  plu- 
ralit}'  of  reciprocating  spindles  carried  by 
said  disk  adapted  to  support  the  records,  a 

50  plunger  rod,  spring  fingers  on  said  plunger 
rod  forming  an  interlocking  means  between 
same  and  said  spindle,  means  for  recipro- 

cating said  plunger  rod,  means  for  intermit- 
tently rotating  said  disk,  means  for  return- 

55  ing  said  stylus  to  .its  initial  position,  and 
power  controlled  mechanism  operatively  as- 

sociated with  said  respective  means. 

4.  The  combination  with  a  stylus  and  feed- 
ing means  therefor,  of  a  rotary  disk,  a  plu- 

60  rality  of  reciprocating  spindles  carried  b}' 
said  disk  adapted  to  support  the  records,  a 
stop  for  limiting  the  recij)rocation  of  said 
spindles,  heads  formed  on  one  end  of  said 
spindles,  a  plunger  rod,  spring  clips  having 

depressed  portions  carried  by  said  plunger  65 
rod,  adapted  to  spring  over  said  headed  por- 

tion of  the  spindles  and  form  a  detachable 
interlocking  means  between  one  of  said  spin- 

dles and  said  plunger  rod,  means  for  recipro- 
cating said  plunger  rod,  means  for  inter-  70 

mittently  rotating  said  disk,  means  for  re- 
turning said  stylus  to  its  initial  position, 

and  i:)0wer  controlled  means  operatively  as- 
sociated with  said  respective  means. 

5.  Thecombination  with  a  stylus  and  feed-  75 
ing  means  therefor,  of  a  rotary  disk  pro-     . 
vided  with  ratchet  teeth  on  its  peripheral 
edge,  a  plurality  of  reciprocating  spindles 
carried  by  said  disk  and  adapted  to  support 
the  records,   means   for   reciprocating   said  80 
spindles,  means  for  intermittently  rotating 
said  disk,  comprising  a  reciprocating  spring 
controlled  pivoted  pawl  engaging  said  disk, 

and  composed  of  spaced  side  bars  and  a  lat- 
eral toji  plate  forming  an  engaging  tooth,  85 

means  for  returning  said  stylus  to  its  initial 
position,  and  power  controlled  mechanism 
operatively  associated  with  said  controlling 
means. 

6.  The   combination   with    a    stylus    and  90 
feeding  means  therefor,  of  a  toothed  rotary 
disk,  a  plurality  of  reciprocatingly  mounted 
records  thereon  and  means  for  reciprocating 
same,  a  vertically  operating  pawl  member 
engaging   said   disk   and   provided   with   a  95 
lateral  foot  at  its  lower  end,  an  oscillating 
stylus  arm  for  returning  said  stylus  to  its 
initial  position,  a  power  controlled  rotary 
disk,  an  eccentrically  mounted  pin  thereon 
adapted  to  travel  in  the  path  of  said  foot,  100 
connecting  means  between  said  eccentric  pin 
and  stylus  arm,  means  operatively  associ- 

ated with  said  i^ower  controlled  disk  and 
said  reciprocating  records,  and  means  for 
automatically   stopping   and   starting   said  105 
power  controlled  disk. 

7.  The  combination  with  a  stylus  and 
feeding  means  therefor,  of  a  rotary  disk,  a 
plurality  of  reciprocating  record  spindles 
mounted  on  said  disk,  an  interlocking  plun-  110 
ger  rod  for  said  spindles,  a  power  actuated 
shaft,  operative  connections  between  said 

shaft  and  plunger  for  reciprocating  the  lat- 
ter in  one  direction  and  means  operatively 

connected  with  the  plunger  for  reciprocat-  115 
ing  same  in  the  reverse  direction,  means 
operatively  associated  with  said  shaft  for 
intermittently  rotating  said  disk,  a  revolv- 

ing arm  carried  by  said  shaft,  a  rock  shaft, 

a  "star  or  controlling  wheel  journaled  on  120 said  rock  shaft,  controlling  means  between 
said  star  wheel  and  power  actuated  shaft,  a 
tripping  lug  on  said  rock  shaft,  an  upright 
lever  on  said  rock  shaft,  a  pin  on  said  re- 

volving arm  disposed  in  the  path  of  travel  125 
of  said  tripping  lug  and  star  wheel,  an 
oscillating  stylus  arm  for  shifting  the  stylus 
to  its  initial  position,  connections  between 
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said  stylus  ana  and  said  power  actuated 
sliaft,  a  latch  for  said  stylus,  vertically  mov- 

ing means  for  holding  said  stylus  in  engage- 
ment with  said  latch,  and  a  reciprocating 

5  member  controlling  said  vertically  moving- 
means  and  engaging  said  lever. 

8.  The  combination  with  a  stylus  and 
means  for  feeding  same,  of  a  rotatably 
mounted  toothed  record  disk,  reciprocating 

JO  record  spindles  mounted  thereon,  an  inter- 
locking plunger  rod  for  said  spindles,  a 

power  actuated  crank  shaft,  a  crank  on  said 
shaft,  a  revolving  arm  on  the  opposite  side 

of  said  shaft,  flexible  means  operatin<|  ))e- 
15  tween  said  crank  and  said  plunger  rod  for 

reciprocating  the  latter  in  one  direction,  ac- 
tuating means  for  reciprocating  said  plun- 

ger rod  in  the  reverse  direction,  a  pin  ec- 
centrically carried  hy  said  crank  shaft,  a 

20  vertically  reciprocating  pawl  member  en- 
gaging said  rotary  record  disk,  a  foot  car- 

ried by  said  pawl  member  disposed  in  the 
path  of  travel  of  said  eccentric  pin,  a  rock 
shaft,  an  upright  lever  on  said  rock  shaft,  a 

-'•3  tripping  lug  on  said  rock  shaft,  a  star  control- 
ling wheel  on  said  rock  shaft  adjacent  said 

tripping  lug,  stop  mechanism  interposed  Ijc- 
tween  said  star  wheel  and  power  actuated 
.shaft,  a  ])in  on  said  revolving  arm  adapted 
to  be  brought  into  engagement  with  said  ?,o 
star  wheel  and  tripping  lug,  an  oscillating 
stylus  arm,  link  connections  between  said 
stylus  arm  and  eccentric  pin,  means  carried 
by  the  stylus  adapted  to  engage  said  star 
wheel,  a  latch  for  said  stylus,  means  for  35 
holding  said  stylus  elevated  upon  its  return 
to  its  initial  position  comprising  vertically 
movable  pivoted  links  operatively  associ- 

ated with  said  stylus  member  for  forcing 
same  into  engagement  with  said  latch,  a  re-  40 
ciprocating  plate  connected  to  one  of  said 
vertically  moving  links,  and  projections  at 
opposite  ends  of  said  plate  adapted  to  be 
engaged  l)y  said  stylus  arm  and  upright 
lever  respectively.  45 

In  testimony'  whereof,  I  affix  my  signa- 
ture, in  presence  of  two  witnesses. 

ALPHOXSE  J.  K.  GENELLA. 

Witnesses : 
C.  Pera, 

L.  J.  Gexella. 
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